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FEDERAL TSST METNOD STANDASD

PAINT, VANN2SH, L4CQNEN, AND NELATSD MATEU2ALS ;

?tSTNODS FOR SANFLXNG AND TESTING

AUTNOEITY : lhis standard ia issued purauaot to tie Federal Yroparty and
Admini.s tratioo Service Act of 1949, as emended, and its application to the
purchase of coarnoditiea referred to herein is man<-ntnry on all Federal
agenciea.

SECTION L

SCOPE AND CZ3NTSNTS

1. Scclm. This stindard elaborates the methods used to determine the

physical and chemical properties of paint, varnish, lacquer, and related
materials to evaluate their conformance tn Federal and Plilitdry speci fications.
The purpose. of this standard is to eliminate unnecessary or undeB<rable
variation io Seneral inspection, sampling, and testing procedures. lhis
standard or ❑ethods contained herein shall become” a portion o f any particular
specification. If any variation or modifications of the methods in mi~
staudard are required by any specification, the procedures listed in tie

sP=ificatiOn will take precedence. Any conflict between thie standard and any
particular speci fication shall be resolved in favor o E the speci ficati.on.

2. CONTENTS: lhe contents of this standard are arranged in sections as
follows :

Section
1. Scope and Cnotents.
2.

::.
5.”
6.

7.
a.
9.

1000.
2000.
3000.
4000.
5000.
6000.
7000.

Form and Numbering System.
Alphabetical Index of Test Nethod8~
Numerical In&x of Test Nethods.
Numerical Index of. C&nceled Test Nethodn.
Numerical Index of: ASl?l Wetbods to be Used in Place of Canceled Fed.
Teat. Nethod Std M. 141 .Te.st. Nethods.
Nntes on tie Use of this Standard.
Reagents, Wateri and Ethyl Alcohol.
Scatine ind Eeferee Testing Conditions .
Sampling for Inspection and Testing.
Preparation of Panels and Application of Test Films.

Package Stability Tests.
Ihysical Tests of Coatiog Wate’rials and Coating” Ingredients.
Chemical Teeta of Coating Naterials “and lheir Ingredients.
Ehyaical and 12Mxoical Tests of Dried Films.
Analytical ..Tests of Coating Naterials and lheir Ingredient.

.
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SECTION 2

FOSlt AND NuNMRING SYS TEN

1. S~PS. lhis section concaina a brief description of the form and the
ayetem of numbering vi thin the indivi&al methods, and also the manner in !Aicb
new ❑ethods are added and old methods revised.

2. FORM. The binditwj of this ot’andard permits separation for convenience in
adding new methode and revising e xiating ❑ethods.

2.1 Revision of existing methods.

2.1.1 Numbering ayecem used. When a technical change or ❑odi fication is
ieaued, it will be identified by adding a dccimel point to tbe bcaic method
number or by incrementing the decimal by one.

2.1.2 Revieion precedence. When a revinian ig issued on a Standard 141
meehod, it automatically supersedes the previoue method. The particular

revision in force at the time of invitation to bid shaLL be the method used for
teOting.

2.2 New methode. A placement of ❑ew metboda in this etandard ia bated on the
folloviog criteria:

a. lhe character or purpone of the teet ❑ethod indicates tbe epeci fic
fiection to &ich it belongs.

b. A ❑ethod number is aseigned so that the new ❑ethod in located close to
methods of similar or related type.

2.3 Use of MTU teat ❑ethods. American Society for Testing and Materials
(AS’M) me”tiode listed in section 6 of this standard have been accepted as
substitutes for the applicable canceled .Federal test ❑ethods and a,hall be usad
tienever the Fed. Test klethod Std. No. 141 method number ia referenced. Wnen
auperaeded ML utethoda are to be cited in the future, the accepted ASTN mathod
eh811 be cited directly.

3. INDE2Xg AND HETROD FORMAT

3.1 lhe inde~e.

“3. L.1 Alphabetical index (eectinn 3). In the alphabetical
current method ia lia ted alphabetical by ita primcry purpose
its title.

index, each
aa indicated in

3.1.2 Numerical index (section 4). lhe ❑umerical in&x liata all current
❑ethods in numerical order.

ii

Downloaded from http://www.everyspec.com



psDO TSST “jISTNOD STD. No. 141C.

January 14, 1986

3.1.3 Numerical index of ceaceled test methOds (aectiOn 5).” An. in*x Of
canceled, deleted, or superseded test methods ia listed with Croes-referioce to
the superseding Fed. Test Method Std. No. 141 or accepted ASl14 teat methods

xhere applicable.

3.L.4 Numerical index of accepted ASTN teat methods (section 6). ‘i’he AS’111
teat ❑ethods accepted are lieted vith cross-reference to canceled Fed. Test
Nethod Std. Nn. 141 test methods.

3.2 Ncthod format. Whenever poseible, the ❑ethods contain the first five of
the following ai x pJ3r.9gra*e. Data on preciBion are inc Luded Uvenever available.

3.2.1 Scope. lhe scope of eath method is giveri in paragraph 1. It describes
the purpose of the method.

3.2.2 Apparatus. ‘lhe apparatus is listed in paragraph 2. Unusual apparatus
is listed, along with siindardization technique cod cons tmction requirements,
if applicable.

3.2.3. Neage”ts. All reagents required” in a method’ are listed in paragraph
3. Details are given for the preparation of reagents “ihich must be manu .factured
specifically for a particular method.

3.2.4 Procedure. The procedure to be fol’lowed ia detailed in paragra~ 4.
‘he procedure generally includes three major sections: preparation of the ~est
specimen, performance of the test involved,. and calcuktioa at ce.sulta.

3.2.5 Notes. ACIy pertinent notes are Lis ted in paragraph 5. Tmese notes
will include caution uaroiugs , comments on variations in results, and simi Lar
c.nmments,

3.2.6 precision. Date on. precision, both within one laboratory and between
different laboratories, are listed in paragraph 6. “

. . .
111
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SECTION 3

ALPNARETICAL INDEx OF TEST METHODS

I
Title Method No.

I
Abrasion Resistance (Taber Abraeer )
Absorption Tent

ccelerated Yellowneee
cetone Extract
dhesicin (Wet) TeIpe Test

ine NitroSen Content
pplicat{on of Brushed Films
pplication of Film with Film Applicator

Application of Film with Film Applicator

Dolication by Roller

(Magnetic ~.ck)
using Suction Fanel Holder

I
Ach (CeLLulose)

lack end Brown Iron Oxide Pi@ents, Analysis of Synthetic
Black Peints, Analysie of Pigments Extracted from
SleedinS of Pigments
Blush Resistance

ruehimg Properties
ement -Water Paint Powder, Anal ye is o f
hlorinsted Compounde (Renence of)

Lorine Content of Resin Vehicles
hrome Green Paints, Analysie of Pi@enc Extracted from
hrome Green Pigment, Analyaia of
hrome Yellow and Chrome Orenge Painte, Analysis of Pigment

1

Extracted from
rome yeliOW and ChrOtOe Orange Pi~ents, Analy BiE of

oeree Particlee end Skioe in Oil-Base Paints and Pastes
oaree Pacticlea and Skins in Synthetic Vehicle Enamels, Lecquera,

and Dep&e
olor Difference of Opaque Materiale, Instrumental Mcaeurement
olor of Lac Rcein and Shellac Varnish by Comparison of Solu tiona

F

olor of Pigmented Coatin&
olor of Tr.aneparent Liquide (Acid-Potassium Diochromate Scale)
olor Specification frem ~otoblectric TriatimuLus Data

Color Specification frcin Spectrophotemetric Data

1

ondition in Container
Ontractor Xnnpection Responsibility

w= ph~alocyanine Blue Pi~ents, Analysis of
ry Opacity
rying Time

6192.1
4421
6132
5151
6301.2
7391
2141’.1
2161
2162
2L12
2131.1
5264
7161.1
7311
4571.2
6091.1
4321.2
7241
5132
7016
7281
7111.1
7271

7131.1
4091,1
4092.1

6123
4254.1
4250.1
4241.1
4252
425L
3011.2
1031
7171.1
4121.1
4061.2

iv
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sECTION 3

tiPNABETICAL IN71EX OF TSET !IETMDS

I
Tit Le Method No.

Enamels and Enamel lhinners, Snlvent Content of (Gas Liquid
arnmatogra~y )

Epov 8e.sinn in Coating Vehicles
Epnrj Sesin Content in Paints Containing an Acrylic Latex Resin
Ester and L&tone Content (Dope8 and Lacquere)
Extraction of 8ubber Base Recipitate (Chlorinated Lbbber and

S-A Type8)
Extraction, of P.ubber Base Precipitance (S-B Type)
Fineneee of Crind
Flexibility
Flexibility (Cold Cracking)
Free Diisocyanate in Urethane N8terials or Repolymera (Volumetric

Distillation Method)
Gloss, 2D-Oegree Specular
Gloss, 60-Degree Specular
Gloss , 85-Degree Specular (Sheen)
Neat Resistance
Hiding Power (Cnncras C t&cio)
Humidity Test
Hydroayl Mmber
Impact Flexibility
Infrared Hef lectance frnm Se f lectometer
Infrared Se flecta”ce frm Spectrophotometric Data

Inspecting (General)
Instrumental Measurements of Fhotomecric Performance of

Setroreflective Neads
Iron 81ue Pi@ent, Analysis nf
Iron Oxide.-Ziw Chromate, Analysis of Pigment Extracted from
Iron Oxide Paints, Analysis of. Pifpent Eaxracted fran
Irnn Oxide Pigments, Analysie of Synthetic Black and Brown
lG2tnne-&ncent of Paine BOIvetita
Knife Test
lacquer Lifcin8 Test
Lacquers and lacquer Thinners (Gas Chromatogratiy ), Snlvent

Cantent of
Lacquers Containing Na~cha Diluent , Solvent Content of (Gas

Liquid Chromatography )
Lead Content of Paine@ by X-gay &mission Spectroscopy Analysis,

Determination of
Lifht F~tne8s of Pigmente

1356

7401
7409
5172.1
5211.2

5212
fb4LL.1
6221
6223.1
7427

6104
6101.1
6103
6051
4L22. 2
620L
7381
6226
6242.1
6241.1

1011
6244

7181
7331
7291.1
7161.1
7345
6304.1
625L
7360

7361.1

7060

4561.2

v
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JanuarY 24, 1986

SECTION 3

ALPNABETKAL INOEX OF TSBT MSTISXS

Tit le Fktbod No.

,Li@ tnesa Index Oif ferenc.e 6122.1
INaterial Insoluble in Not Solvent 5221.1

[

tter Insoluble in Acid
Nethanol, Test for Presence of
Mildew Resistance
Nitrocell”lose io ktcq”crs
Nitrogeno”a S&sins and Fhthalic Achydri& in Naking Enmels
Nonvolatile ConCent of Dopes .snd Lacquers
Nonvolatile Vehicle Co”tent
Nonvolatile Vehicle Isolation (ordinary Centri6age)
Organic Colors or Lake, @alitative Test for
Ftiemlir. Sesins (Including Bis-phenol Type Epoxies), Qualitative

Tests for
fith alit Arhydride in Lacquer Vehicles (Ultraviolet Spectophoto -

5271
5133
6271.2
5205.2
7D26.1
4044
4053.1
4U3L
5021
5141.1

7024
❑etric Method)

Pi@ent Content (Ordinary centrifuge) 4021.1
Plasticizers in Lacquers (Gas-Liquid G%romatogra@y ), Determination of 7371
Preparation of Aluminum Alloy Panels 2013.1
Reparation of Concrete Panele 2051.1.
Preparation of Glass Panels 2021
Reparation of Gypsum Wallboard Panels 2081
Preparation of P.sint+il Fatty Atidn 5051. L
Reparacioo of Steel Pamls
Preparation of Tin Panels
Primer Absorption amd Topcoat Noldout
Red Lead in Pi~eots
*d Lead Pigments, Analysis of ~re .
Reducibility and Dilution Stability
Se fractive index
Snller Coating Roperties
Sag Seaisca”ce (Bcker Hethod)
Sag Test (Hultiootch Blade)
Sampling for Inspection and Tenting
Sanding L%aracteriscics
Scrub F.esistance
S’elf-Liftiog Teat
S~inning (Partially Filled Container)
Solvent content (Including hitx.s) of Water-Baied Paints by Gas

Chromitograp y

2011.2
2012.2
6261.1
7071.1
7073
4203.1
4371
4335
4493
4494.1
1022
6321
6142
6252.1
3021.1
7375

vi
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F2D. l??,sT t4ETsDD S’lTl. NO. lLLC -
Janut&y 24, 1986

SECTION 3

ALPSASETICAL INDEx OF TEST t’ttiTNODS

Title Method No.

Spot Teets (Ikinnera and Solvents) 4491
Spraying Ropertiee 4331.1
StoraSe Stability at Thermal Extremes 3019.1

Storage Stability (Filled Container ) 3022.1

Transparent Liquids, Appearance of 4261

Underwater 5e fleccance of Caamu flage Coatings 6124

Unsaponifiable Matter in Fatty Acids, Qualitative Test for 5041

Unsapenifiable Matter, Oil Acids, and fbyhalic A*ydride in Alkyd 7014
Vehicles, Analysis of

Vehicle Solids (Ordinary Centrifuge ) 405L.1
Vinyl Uodified Alkyd Sesins, Analysis of 7351

Vi6cosity (Brook field) 4287
Volatile and Nonvolatile Content 4041.1
Washability 6141.1
Water-Based Paints, Solvent Content (Including Amine8 ) of by Gas 7375

Chromatography
Wax in Shellac 5231
Wite-Base, C.?mposite-Pigmeot Exterior Paints, Analysis of Pigment 7261

Extracted from
Wood-sash Putty, Analysis of Pifment Etiracted from 7301

Working Properties and Appearance of Dried Film 4541
Yellowness In& x. 6131
Zinc Oxide and Zi~ Chromate in Paine Pigmenca (Canplemmetric 7340.1

Method)

V’ii
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FED. TSST METHOD STD. NO. U+lC
January 24, 1986

SECTION 4

NUMERICAL INDEX OF TEST METNODS

i
Title F1.thod No.

Inspection (Ceneral)
SampLi,nS for Inapecticin and Tea ting
Contractor Inspection Responsibility
Preparation of Steel Panela
Preparation of Tin Pane Ls
Reparation of Aluminum Alloy Panels
Repac ation of GlaBs Panel B
Reparation of Concrete Panels
Preparation of Cypsum Wallboard Panela
Application by Roller
Application of Sprayed FiLme
Application of Brushed Films
Application of Film with Film Applicator

(Ncgnetic Chudc )
duplication of Film with Film Applicator Using Suction

Panel Holder
Condition in Container
Storage Stability at Thecmal Extremes
Skinning (PartiaLly Filled Container)
Storage Stability (Filled Container)
Pignent Content (Ordinary Centrifuge)
NouvoLatiLe Vehicle Ieolation (Ordinary Centrifuge)
volatile and Nonvolatile Content (Vacuum Oven) s
Nonvolatile Content of Dopes and lacquers
vebicle Snlids (Ordinary Centrifuge)
Notwolatile Vehicle Content
Drying Time
c Oarae Particles and Skins in Oil-Sage Painta and Pastee
c O,arke Particles and Skins in Synthetic Vehicle Ename Le,

Lacquara end Dopeo
Deying Opacity
Ni dins Power (Contred t Satio)
S,+.dacibility and Dilution Stability
c olor of Tra”spare”t Liquids (Acid-Potassiom Bichromate Scale)
c olor of Tranrjparent Liquids (Ncllige ScaLe)
c oLor of Pi@ented Cnatinga
c olor Specification from Spectro~otometric Data
c Olor Specification from photoelectric Tcistimulus Data
c Olnr of Lec Sasin and Shellac Varnish by Comparison of So Lutioae
Appearance of Transparent Liquide
v iecosity (Brook field)

1011
1022
1031
2011.2
20L2. 2
2013.1
2021
2051
20s1
2112
213L,. I
2141.1
2161

2162

30L1.2
3o19,1-
3021.1
3022.1
14021. L
4031
4042.1
4044
4051.1
4053.1
4061.2
4091.1
4092.1

412L.1
4122.2
4203.1
4241.1
4242
4250.1
4251
4252
4254.1
426L
42S7

. #., viii
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FsD. tiST MSTSDD Sm. NJ. 141C
Jaau:ary 24, 1986

SECTION 4
I

NUMERICAL 2WDEX OF TEST METHODS

I

I Title Wethod Wo.

[

rushing Properties
Spraying Roperties
Smiler Coating R“operties
SA fractive Index
Finess of Grind
Absorption Teat
Spot Test (lhinners and Solvents)
Sag Re8iataoce (Btdcer Nethod)
Sag Test (Multi notch Blade)
Working Roperties and Appearance of Dried Film
Li~t Faetnene of Pigmenca
Bleeding of Pigment@
Qualitative Test for Organic colors or Lakes
Qualitative T6%t for Llosaponifiable Matte+ in Fatty Acids
Preparation of Paint-Oil Fatty Acids
~lorinated Campo..ds (Presence of)
Test for Preeence of tk?thanol
@“alitative Teat. for Fnenolic Sesins (Including Bisphenol Type

Epoxies)
ketone Extract
Ester and IQtone Concenc (Dopes and Iitcquers).
Nitrocelluloae in Lacquers
Extraction of hbber Base Precipitate (~locinatA@ @bber and

s-A ~pIX)
E~r~.tiO” of I&jbber Baae Precipitate (S-B ZW)

Waterial Insoluble in Nat Solvents
Wax in *ellac
&h (CeIlulOaes)
Matter Insoluble io’ Acid
H&at Resistance
Blush Pseintance
60-Degree Specular Close
S5-Degree Specular Closs (Sheen)
20-Degree Specular Gloss
Ligbtnese Index Difference
Color ,X fference of Opnque Marerials Instrumental Measurement
Underwater w flectance of Camouflage Coatings
Yellowness Imde x.

k

Accelerated Yellowneee.
aahability

/Scrub Seeistance

1.

4321.2
4331.1
4335
4371
4411.1
4421.
4491
4493
4496.1
4561
h561.2
4571.2
5021
5041
5051.1
5132
5133
5141.1

5151
5172.1
5205.2
5211.2

5212”
5221. L
5231
5264
5271
6051
6091.1
6L01. L
6103
6104
6122.1
6123.
6124
6131
6132
6141.1
6142

id
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FED. TEST METsOD STO. NO. 14LC
Januacy 24, 1986

SEa20N .4

NUMSSICAL INOEX OF ‘f15ST FU3TNOOS

P
Tit le Method NO.

Abrasion Resistance (Taber Abraser ) 6192.1

Abrasion Resistance (Jet Abrader) 6193

Namidi tv Tea t 6201

Rlexlbi~ity
Lflexibility (Oeld Cracking)
Infrared Rc flectaucc from Speccro@otmnetric Data
Infrared Reflectance from Rcflectometer
Instrumental Heaaurementa of Photometric Performance of

Retroreflective scads
Lscquer Li ftins Tea t
Self-Lifting Test
Primer Absorption and Topcoat lioldaut
Mildew Resistance
Adhesion (Wet) Tape Test
Knife Test
Sanding Clraracteristice
Aaalysin of Unsa~nifiable Matter, Oil Acids, and Rrthalic

Anhyride i“ Alkyd Vehicles
Chlorine Content of Resin vehicles
Flrth Elic Atdrydride in Lacquer VehicLea (Ultraviolet

Spectro~otometric Hetbod)
Ni.troseno”s Rcr. ins and mthalic Anhydride in Baking Encmele
Determination of Lead by X-Rsy Emission Spcctrometric Analyaie
&d Lc.sd in Pigments
Analysis of Pure lbjd Lead Pigment
halysie of. (lrrome Green Pigment
Analyais of Gbrome Yellow and Chr~e Orange Pigments
balysia of Syntbecic Lllack and’ I!=OW” II-O” (Jxidc pi~emta
Analyaia of Cepper !? bthelocyaoioe Blue Pi#eent8
Analysis of Iron Blue Pi@ent
Aoalya is of Cement -W8ter Pairrt Powder
Aaalysie of Pigeent Extracted fram White-Base, Canposite -

Pifpnent Exterior Paints
An alyeis of P@nent Extracted from C&em Yellow and Chreme

Orange Paints

I All alysie of Pigment Extracted fram Chrane Green Paintm
An alysis of Pigment Extracted frma Icon Oxide Painte
h alysia of Pigment Sxtracted frem Wood-S.rah Putty
AntiLySie of Pigment Extracted fran Black Paints

6221
6223.1
624L.1
6242.1
6244

6251
6252.1
6261. L
627102
6301.2
6304.1
6321
70L4

7016
7024

7026.1
7060
707L.1
7073
7111.1
7131.1
7161.1
7171.1
71s1
7241
7261

7271

7281
729L.1

7301
7311

x
—
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sECTION 4 .

NIJMEXICAL INDEX OF TEST MSTWDS

I Title Mstbod No.
,’

1
Analysis of Pigment Extracted from Iron Oxide-Zinc C%romate
Zioc Oxide and Zinc @romate in Paint Pigments (Cmmplernmetric

Method)
‘ietooe Content of Paint Solvents”
Vinyl Modified Alkyd Xesins, Anayeie of
Solvent Content o f Enamels and Enamel lhinnera (Gas Liquid

Chromatography )
Solvent Coutent of Ucquers and Lacquer lhinners (Gas

Chtomatagraphy)
Solvent content of Lacquers Containing” Naphtha Diluent (Gas

Liquid l%romatography )
termination of PlaatCcizera in Lacquers (Gaa-Liquid

7331
7340.1

7345
7351
7356

7360

7361.1

7371

I
chromatography )

olvent Content (Including Aminea) of Water Baaed Pqints by 7375
.Gas Chromatography

ydro~l Mmuber 7381
ine Nitrogen Content 7391

poxy Sesin ,in Coating Vehicles 74”01
!3p0~ Senin Content in Paints Containing an Acrylic Latex &sin 7409
Free Diiaocyanate in Urethane Materials or Prepolymers (Volumetric 7427

Distillation Method)

I .

. .

.. . .

—

●
✎

. .

. .

ti . .
.

--,. = -. -- . ..
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.
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FED. TSST METHOD STD. NO.. U+lC
January 2k, 19B6

6EHION 5

NUMERICAL INDEX OF CANCSLED TEST METHODS

r
Cpncelc’d Use Use

Title of canceled F~ No. 141 FIMS Nn. 141 .Asm
Cest method .Method Nn. Method No. Method No

Sampling Ccnerul
Preparation of Magoeeium Alloy Panels
Preparation of Wood Panels
Preparation of Fabric Panels

Pce Daration of Caat Films
lAppiic/ltio n of Dipped Films

Application of Flowed Filme
Freeze-’Thaw I@sistance of Latex

and Smule ion Paidte
Package Stability of Iatex Paints

Eaee of Reincorporation
Pigment Content (Supercentrifuge)
Pigment Content of Cellulnsic Lacquer
Vehicle Isolation (Supercentrifige )
Volatile and Nonvolatile Content

(Ordinary laboratory oven)
Voletile (Moisture) Content of

Celluloaes

Nonvolatile Matter in Solvente
and Diluenta

Volatile Natter in Hard Ilssins
Vehicle Solids (Super Centrifuge)
Drying Time (Oil-Base Paints)
Drying Tima (Drying Oils and

Re.ain Solutions)
MoiE ture and Other Volatile

Matter in Pigmente
Neisture and Other Volatile Matter

in Pigments that Occrmpnse at 110” C
Watei in Painte and Varniahea

(Karl Fisher Titration Method)

Water in Solvents and ?hinnera
by Turbidity ~ghod

ICoarse Perticlea in Dry
Pi~enta (Ordinary Form)

1021
2015
2031
2041

2111
2121

2151
3012

3018

3027
4022
4023
4032
4041

4043

4045

4046
4052
4062
4063

6071

4072

4082

4083

4101

1022

4061
6061

D 1732
D 358

D 823
Method

D 2243

D 1S49

D 269g

D 269g
D 2369

D 1353

D 2698

D 2S0

D 1364

D 1476.

D 1S5

. ..

--,. = -. _..

...’ --

L
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FED. TSST MF,THCIDSTU. fK1. 141C -
“January 24, 19S6

SECTION 5“

NllMEflICAL INDEX OF CANCSf.SD ‘TEST METSODS

CanceIed Use Use
Title of canceled ems No. lfbl FT?lS .ti. 141 dsm

test ❑ethod Iiethod No. Method NO. Hethod No

4102

I
(PeLtec Form)

et Hiding Power of Paine (Black
and White Checkerboard)

ec Hiding Power of Painca
(Impervious ~art)

et Opacity

4112

4131
lSt.sbiiity to Temperature Cycle 4144

4151 D 1642
Kethod 1
D 1642
l!ethod
0 1643
Hethod
D 1643
Method I
D 1643

sac 1O-IJ
D 153
he Khod ,

Xnuri seduction Test

Besin-Pentaerythri tc.1
Seduction Test

Gas TesC (Sell Jar)

41S2

4161

4162

4171

Gas Test (Oven)

Draft Test

1
Specifie Gravity of pigments

(Vacuum I?ethod)
Specific Gravity of Pigment

(Gentrifu8e Method)
Specific Gravity of Solvent8

and lhinuers
eight Per Gallon

S#ecific Gravity of Solid Sesins
Oil Abaerption (tib &t)
Oil Absorption (Gardner-Colemam)

41B1

4182

41s3 D 891

. -

. .

. .

41s4
4185
4191
4192
4201
4202

D 1475

D 2S1

.-

1-
miscibility Test for Paates-io-Oil

Mixing Roperties of Aluminum

Miring Varaiohas
Dilutioa Satio (bcquer Ingredient,
Broozing Tent of Celluloaes
CanpatibiIity with S8sic Pi~ent
Compatibility with Zinc Oxide
Evaluating Oegree of Settling of

Paint
iacibility and “Chmpatibilicv

4204
4205
4206
420?
420s

D 172u.,-

D S69
. ,.

4209
4220 D 387

EXC. %C 6

him Color- of Pism:its and “
Pastee-in-Dil

. _
.L

.-+- ..= -.
. .
...’-.
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FED. TSST tfSTtlOD STD. NO. 16LC

+aullry 2k , 1986

SEC210N 5

NNM2SICAL INDEX OF MNCELSD T!23T f4S’ffX)DS

Canceled . Uae Uae
Title of canceled ,Fw. tla. 141 F’N!S *. 141 hsm

teat ❑ethod ?k?’Chod No. Method fb. Method N

Tinting Strength and Character
of Tint of Color Pi@eats
(Dry) and Pastes-in-Oil

Tinting Strength of Uhite Pi@erIcs
Color of Transparent Liquids

(Platin.m-cabalt Scale)
Color of Transparent Liquids

(Barrecc Scale)

6221 D 387
see 6

D 332
D 12D9

4222
4243

4244

color of Transparent Liquids
(Lovib,omd Scale)I

COlOr of Transparent Liquids
(Saybolt Scale)

Calor of Transparent Liquids (Uater-
Potasai.m Bichromate ScaIe)

~’
Color of Trannpareat Liquide

(Gardner Color Standards of 1953)
Color Differences of Opaque

1, Naterials, Vi6ual Evaluation
Color E~ination of ltesins

4246

k247

D 156

.424S D 1544

4’2b9

4253

f+255

D 1729

1
olor of kc Resin and Shellac

Varnish by Cumpaciaon of hied Films
pearance of Pignented Nateriala

ieccmity of Traneperent Liquids
(Gardner Tubes )

iscosicy of cellulose
Derivatives by Ball-hop Method

Penetration (Medle)
Pene t ration (Cone)

onaimteocy of Pi=ented
Maceriale (Krebs-Stormer)

iscosity of Figme”ted Materials

(ford tip)

C0nai5tency of ti~etixe12
Materials (Gardner Mobilometei)

D 29

b262
4271

4211

4273
4273

3011
D 1545

D 1343

D5
D 937
D 5624281

4282 D 1200,-

6283

42S4 .-
. .

D 88riecosity ~Saybolt.Viscosi meter)

—

4285

xiv —

I-.,. = . .
.-
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FED. TBST METSOD STD. NO. 141C
January. lb, 1986

SECTION 5 .
....

NOMERICAL INDEX OF CANCELSO TSST MSTHODS
-,.

Canceled Use Use
Title of. canceled FTMS No. 141 FTuS No. 141 Mm

teat method Method No. Method %. Method NO—

Flash Point ,of Volatile Materials
(Tag Closed Tee ter)

Flash Points of Lacauer

4291

4292

D 56

D 56

I Solvents,, or Di lu~nts of Low Flash
Foiot (TaIs CLosed CUP)

Flab Point-of pigmented Materials
(Fensky-Mertens Closed C.P Tester)

Flash and Fire Points
(Clevelend Oneo CUD)

4293

4294

4301

D 93

D 92

D 1078Distillation o~ Volakile
petroleum Solvents, Liquid
Naval Stores and Ar~matic
Hydrocarbons

Distillation of Liquid Naval
Stores

Distillation of Arcnnatic
Hydrocarbon

Dipping properties

separation of Volatile Matter

(Ordinary Distillation)
Odor Test

lieatin~ Test (Ccl Time)

4302 D 1078

D 1076

D 823
Method E

D 1296

D 1955
D 1964
D f+SO

Sec 6-12
D 97
D 2500
D 1960
D 1208
Sec 2
D 3539

.E2S”

.-.
0 279
D 1724
D 1542
4. L

4303

&341

4351

4401

4k41
4442
6451

Qualit~ Teat (’fhng Oil)
Leafing Test (Aluminum)

Pour Point
Cloud Point
L.OSS on Heating (Fatty Oils)
Loss on Ignition

4452
4452
4461
4462 .-

Evapocation Sate of Volatile 2hinmer8
Softening Point by Sing and Ball

Apparatus
Saking Properties
Bleeding (Oil-llaae - Vehicle)
Qualitative Tent for Fish Oil
Qualitative Teat for-fbmin

(Lieberman-Storch)

4492
4495

4542
6572
5011
5031

. .

.. ’”-
4.

w.

.

-.. ,.=
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FED , TEST METHOD

January 24, 1986
STD. No. 141C

6EaION s .

NUWRICAL ImEX OF CANCELED TEST NSTHODS

Canceled Use Use
Title of canceled Flt4S No. 141 FlllS No. 141 “Asl14

teet method ,Mathod No. Method Nn. Method N

Qualitative Teet for Rosin
(tlalphen-Hicks)

Iodine Nambar of Oils and
Fatty Aids

Aaid Number (Oi16)
Acid timber (Reeina )
Acid Number (Varnishes )
Saponi ficntion Number
Q.!elitative Teat for Senz.ene

Copper Corroeion (Aliphacie
and Aromatic Hydrocarbons )
Copper Strip Teat

c opper Corrosion (Aromatic
Hy drocarbona )

p H “Value of Pi@enta
Polymarizacion Residue
A rometic Hydrocarbon Content

(Spectrophotome tric MCthod)
Break Tfwt (Oils)
Foo ts Tee E
Eeter and Ketone Content of Lacquer

‘lhittner
Aniline Point,.
Mirnd Aniline Fnint
Kauri-lhtanol Value
Nitrncelluloae in Floor Sealer
Nitroce Lluloae in Nonvolatile

Vehicles
Nitroce L1ulose in Presence of

Glycol Sab.ccate (First Alternate)
Nitrocelhloae in Presence of

Glycol Seb acate (Second Alternate)
Water Salability (Pigments)

Water Volubility (Alcohols)
Water Volubility (Solvents and

Plasticizers)
Watar Volubility (Einished Materiale )

5032

5061

5071
5072
5073
508 L
5091 ?356

Procedure B
5101

5102

5111
5121
5131

5161
5162
5171

5181
51S2
5191
5201
5202

5203

5204

5242
5243

5244

D 1542
4.2
D 1959

D 1639
D 1639
D L639
D 1962

D 1616

D 1616

D 120S
D 233

D 1952
D 1954

D 611
D 611
D .1133

D 120S
.Sec 3

. -

,

.

xvi . .
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FED. lliST METHOD Sill. ti. llilC
January 24, 1986

SECTION 5

NNNSRICAL 2’NDEX OF CANCEIJZD TEST METHODS

Canceled : Use use
Tit Ie of canceled FIMS HO. 141 Fl14S No. 141 ASTM

test method Method No. Method No. Method No,

Atidity (Dopes)
Atidity (ticquer solvents and

Diluents )
Acidity - Mineral Acid
Acidity - Mineral Acid (After

Distillation)
Acidity of Aromatic Hydrocarbons
A8h (Pigments and Other Solids)

Ash (Clear Naterials)
Aeh (Vehicle Extracted from

Pigmented Materials )
Ash (Liquid Driers)
Silica Content of Silicone Resin

Veh ic Ies
Plasticizer aod Sesin in

Nonvolatile Solids
Su I fur Compounds in Volatile

‘lhinnera
Acid Wash of Volatile Thinners
Acid Wash of Aromatic Hydrocarbons
Sulfuric kid Volubility and

Paraffin Content of VOlati Le
lhinners

Cloud Point
Coctor Teat

Nitro Compounds in CeLl”lose
s pot Teat for Nitrate in Doped

Fabrics
Paraffin Content of Aromatic

Hydrocarbons
s olidification Point of Benzene
Immersion Resistance

c ellulome Film Test
s alt Spray (Fog) Te6t
Method” for Testing Coated

Metal Panels at 100 Percent’
Se Lative Humidity —

5251
5252

5253
5254

5255
526t

5262
5263

5265’
5266

5291

53”11

5321
5322
5331

5341
5351

5391
5392

5411

5421
6011

6021
6061
6071

xvii

-.

D 1613

D 547
D 120s
Sec 2

.D 1951
D 1951

D 1951

D S53

D 2500
D 4S4
Sec .4C

D 1308
6.4

-B 117
D 2247

“.

. . .

.-
+ .-,.. .—

.-.

.. .

.

>
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FED, TlX4T NETNDD STD. 2?0, 14 lC
January 24, 1986

SECTION 5

NO1’tERICAL INDEX OF CANCELED TSST METHODS

I Canceled Use Uae
Title of canceled FIMS No. 141 F’IM5 No. 141 .Aei?l

test method kc thod No. Method No. Method NI

Spotting Resistance 6081

!
Iatnesa 6102
5-Degree, O-Degree Directional 6121

Re fleet ante
luminance Faccor of Setrore Elective 6125

I
Naterials, Instrumental Meaaurementa

ScrubbinS Resistance of Oil Paints 6143
Aeoelerated Weathering (Open Arc 6151

Apparatus)
Accelerated Weathering (Enclosed

Arc Apparatus )
Conducting Exterior Exposure

Teate of Painta on Metals
Conducting Exterior Exposure

Teete of Painta on Wood
I Orittlenesa of Dnped Fabrice

\ Nmis ture Vepor Permeability y o f

1’ .

Or@nic dating Films -
Dry Film ‘fhickness (Magnetic

Type Gage)
Dry Film Thickness of cast Films
Dry Film ‘Ihicknesa (mechanical

Type Gage)
Abrasion Resin tance (Falling Sand)
Print Test
Indantatt.om Rardneee of Organic

Cnatinga
blocking Tet!t
la xibility ( Percent Elongation -

Conical Uendrel)
‘Iexibility (percent ~lnngction -

Cylindrical Mandrel)
longation and Tensile Strength

‘of Pree Filme
;longation of Caa c Films
MpaCt Fle xibilitf
hfrered Scflectance (From

FhOLOgra@’1) –

6152

6160

6161

6162
6171

6181

6182
61S3

6191
6211
6212

6216
6222

6224

6225
6226
6243

D 130S
6.2 h
6.3

-,

E 97

Use FIHS Nm. 370

G 23,
D 822
G 23,
D S22
D 1014

D 1006

.

.- D L653

D 1186

.

D 1005

D 968
-, D 2091

D 1474

D 522

D 1737

D 2370

.
D“ i370

-. D 2794
>

/

,.

xviii

-,.’

--,. = - . .
--
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Januarv 24, 1986

SEtiION 5 -

NUMERICAL INDEX OF CANCELED TSST METSODS

Canceled Uae Use
Title o f canceled. FIMS No. 12+1 FTMS No. 141 Asm

I
teat ❑ethod Nethod No. Uetbod No. Method N

‘62s1
6291
63u2

I b.sutne.. of Coned Fabrics

I ‘
ureting Strength. of tbped Fabrics
dheeion (Parallel Groove Method)

dhesion of Coatinga with
Scrape -Adhesion Apparatus

ark ing by Mssk ing Tape
eaion and Strippability

Per formince Tee ts for Floor
Sealers
bbing Teat
❑oval Power and Removability
gree of !iemiatance to
Chalking of Exterior Paints

D 2197
Method
D 2197
Method

63o3

6311
6317
6331

6332
6352
6411

.-

D 659

1
gree of Reai6tance to
of Exterior Paints

Degree of Beaistance to
of Exterior Paints

Dsgree of Seaistence to
Fl&ing “(Scaling) of

Checking

Eros ion

6421 , D 660

6431 D 662

6441 - D 172

}

Exterior Painto -
eting C6tained with Paint
on Iron or Steel Surface,

6451 D 610

e..Degree of Seeiatance to.
oe~ee of Blistering of Paints

gree of Seaie tance to Cracking
o f Exterior Paints

Vnsaponifiable f4stter in Drying
Uile and Fatty Acids

Unsaponifiable Mstter in Alkyd
ReBine and Resin Solutions

Chlorine Ccmteot of Vinyl-Alkyd
Re.9inS

~thalic Anhydri& Content of .
Alkyd Reaina

Fhthalic Anhydri& Content of
Alkyd ?.rsina and Esterm
Containing Other Dibasic kids

Fhthalic Anhydri.&-iontent .Of
Vinyl Alkyd Resins_ .

Fhthalic Anhydri& Content of
Alkyd Re.sins (Spectrophotomtric )
lamine-Formalde.hy& flmin in Alkyds

6461
6411

7011

7012

7015

7021

7022

D 714
D 661

. -.

D L965

D 1397

D.1156

D 563
-.

. . .

.

D 1306

. ...

7023

7025

7027

. .
~=.

D 1307

,. -

.. ’._
.

--,. = ------
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FED. TSST METNOD STD. NO. 141c
January 2k, 1986

SSCTION 5 .

NuMERIcAL INDEX OF CANCELED TEST PWTSDDS

I Canceled ,Use Uae—.. .
I I Title of canceled F’R@ No. lhl FltK3 NO. 141 ABn4

I teat method Method No. Method No. Method N

Oil Acids Content of A2kyd Resins
Analysis of Basic Carbonate

Ifhite Lead Pigment
Analyaie of Basic Sulfate

White lead Pigment
Analysis of Blue lead Pigment
Calorimetric Dctennination of

Red lead
Analysis of Titanium Dioxide Pi~ent

(Jonee Reduction)
Analyeis of Titanium Dioxide Pi@mnt

(Zinc Amalgcm)
- Analyeia of Titanium Dioxide Pi~ent

(Aluminum Reduction)
Analyeia of Titanium DioxLde

Pigment (Titration with
Ferric Salt SOLutiOn)

Analysia of Zinc Oxide Pigment
(Out*ide Indicator)

AMIYeie of Zinc Oxide Pifgnent
(Inside Indicator)

Analy.sia of Lithopone PiiJnent
Analysis of Antimony Oxide

Pi~ent
Analysis of &rane Green Pi@ent

(PerchlorLc Acid)
Analysis of (.%rmmium Oxi&

Green Pigment
Analyeie of (%romium Oxi&

Gteem Pigment (Perchloric Acid)
Analyaia of Molybdate Orange
tmalyeie of Cadmium Pigment
Analysis of Yellow &her
Analyeie of Metallic Brown
Analyeie of Para Ned, Toluidine

Red, and Lithol Scd Toner Pi~ents
h alyeia of UltrcpaKine Blue Pi~ent

““ Analysin of Zinc Yellow Pigment
All alysia “of Zinc IhJe~ (Nctallic

Zinc Powder )

7031
7041

7051

7061
7072

7081

70S2

70s3

70s4

7091

709Z

7101
7106

7112

7121

7122

7133
7135
7141
7151
7191

7201
7211
7221

Xr

D 139S
D 1301

D 13D1

D 1394

D 1394

D 34

D 2350

D 126
Par. 3[

D 2218

,D50
D 50
D 970

.
* D 1135

D 444
D 521

.-.

..
-. ..= -. . ..

.0
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‘Pm. TEST METHOD sm. ND. 141c

January 24, 1986 ~

SECTION 5

mERICAL IkOEti OF CANCELEO”TEST PIETNODS
. ... . . . . . .. . . . . .. .. . ,, ..._ ,,, . .

< Canceled U.9e
“ Title of cahceled .:” ‘ F~. N0..14~

Use
FTns No. I&l

“’~ jleet .metikd .. . “’. ... . . . ..”’”..,.:-;:m’e’thad No.
Asm

“ilethod NO. Method No

M2talS Content of ~ier~
Analyiie for Total .COpper in

7231 -
7232

D 564
,-

.Pifgments
D 283

Analysis of Alum’inum in .Alumimnm : “ ‘7233
Powder and Aluminum Pai te

D 480

Analyais of Magneeium Silicate 7251
Pipjnent

D 717

Analysie of Calcium Carbonate ?253
Analysis of Pigjaent Extracted from

D 34

Craphite Paints
“7321 ““ -

Distillation o,{ Solvent6° from -’” 7355
Enamele and. Lacquera

D 3272

EPOXY i%ntent of ,Epoxy Seeine” 7403’
Avai Lable NcQ (Ieocyanate) in D 1652

7421 -. D.2572
Urethauea

Fsee Toluene Diiaocyanate in 7426 -. D 2615Ure th anea .,
I dentification of Drying ‘tils -7501

(Gaa-Li.q.id Chromatography) D 2800,
D 2245,

m. D 1983

.

—

.

. . . .

. .

. . .

xxi . .
--.
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FSD. TSST METHOD STD. NO.’ 141C

January 24, 19&i6

SMTION 6

NI.MRRICAL INDEX OF ASlt4 HETHllWj TO BE USED IN PLACE OF

OANCELED FsD. TEST MSTHOD STD. ND. 141 TEST METSODS

Asm FIMS No. 141
Method No. Method No, _

B 117 6061
D5 4273
D 29
D 34
D 34
D 50
D 50
D 56
D 56
D S8
D 92
D 93
D 97
D 126
D 153
D 156
D 185
D 233
D 279
D 280
D 2S1
D 283
D 332
D 358
D 387
D 387
D .444
D 48o
D fi80

D 484
D 521
D 522
D 562
D 563
D .S64
D 611
D 611

xxii

4255
7091
7253
7141
7151
4291
4292
42S5
4294
4293
4452
7121
4181
4246
4101
5121
4572
4071
4191
7232
4222
2031
4220
4221
7211
4451
7233
5351
7221
6222
4281
7021
723L
5181
5182

.

I

. .

. . !
-

I -.,. =

.. . .
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FED. !NIST METSDD STD. NO. ‘141C

January 24, 1986

SECTION 6

NOMERICAL, INDE”X OF AS’l?i FOITNODS TO BE USSD IN PLACE OF
,,. . . . .

CANCELSD FED, TEST tiETsoD “SIN. NO. 141 TEST kSETSDDS.,,

AsTn Fl?4S No. 141
Method No. Method No.

D 659 ,. 6411
D 66D
D 661
D 662
D 714
D 717
D 772
D S22
D S22
D S23
D S23
D 847
D S53
D S69
D S91
D 937
D 968
D 97o
D 1005
D 1006
D 10lfI
D 107 S
D 107s
D 107S
D 1133
“D 1135
D 1156
D L186
n 1200
D 1208
D 1208
D 120S
D 120S
D 1209
D 1296
D 1301
D 1301
D 1306

.

xxiii

.6421
64,71
6431
6461
7251
644 L
6151
6152
2121
4341
5255
5311
620s
41s3
4273
6191
7191
6183
6161
6160
4301
4302
4303
5191
7201
7015
61S1
4282
4462
5111
5241
5261
4243
4401
7041
7051
7022

. .

. .

- .
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FED. TEST METHOD S’lD. NO. 141C

January 24, 1986

S.ECTION 6 -

NOME21CAL, INDEX OF ,JS~ MSTHODS TO BE USF,D IN PLACE OF

CANCELSD FED. TEST MSTHOD. S~. NO.. 141 TSS.T .METHODS

AS7N ‘ FIMS No. 141
Method No. Method No.

D 1307 7025
D 1308 6011
D 1308
D 1343
D 1353
D 1364
D 1394
D 1394
D 1397
D 1398
D 1474
D 1475
D 1476
D L542
D 1542
D 1544
D 154S
D 1613
D L616
D 1616
D 1639
D 1639
D 1639
D 1642
D 1642
D 1643
D L643
D 1643
D L652
D 1653
D 1720
D 1724
D 1729
D 1732
D 1737
D 1S49
D 1951
D 1951

xxiv

6081
4272
4045 ,

.40S2
708L
70s3
70L2
7031
6212
4184
40s3
5031
5032
4248
4271
5252
5101
5102
507.1
5072
5073
4151
4152
416L
4162
b 17.1
7403
6L7L
.42o4
5011
4249
2015
6222 .
3018
5262
5263

-. ..=

.. . .
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‘. FED. TEST MSTNOD Sm. Nil. 141C -
JanuarY 24, 19S6 ““”

. . SECTION 6

NOMSEICAl, INDEX OF”.’68T?4 14kT~bS TO “BE USED. IN PL4CE OF

CANCS3.EO FED. lilST “M8TNOD Sm. NO. 141 TEST METNODS

“AS’2M ims w. i41
Method Nm.. ‘. MeChad No.

D 1951 5265

. .

—

u 1952
D 1954
D 195.5
D 1959
D 1960
D 1962
D 1964
D 1965
D 1983
D 2091
D 2197

.D 2197’
D 2218
D .2243
D 2245
D 2247
D 2350
D 2369
D 2370
D 2370
D 2500
D .25D0
D ‘2572
U 2615
D 2698
D 2698
D 2698
D 2794
D 28oO
D 3272
II .3539
E 28
E 97
G 23
G 23

.——.
5161
5162
4441
5061
4461
5081
4442
7011
7501
6211
6302
6303
7133
3012
7501
6071
7106
4041
6226
6225
4452
5341
7421
?426
4022
4032
4052
6226
7501
7355
4492
4495
6121
6151
6152

xxv

. -
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FED. TEST METRoD STD. NO. 141C

January 24, 19S6

SECTION 7.

NoTES ON THE USE OF THIS STANDAHD

1. FRODUCT SPECIFICATION. Product apeci ficatione for paint, varnieh,
lacquer, and related materials shall epecify by number tiich method shall be
used tq teet for 8 particular property. ,Many of the methods in this standard

@ve deeired Conditions for the tee t involved, in WIich case, assumins they are

applicable tO fie PrO~ct unbr teet, no further information need be specified.
In come inettuv?ee, the specification shall stipulate tie teet condition,
propertied to be checked (if there ace more than one), and the test periods
involwd.

20 SOURCE FOR SECURING FEOERAL S PSCIFICATIONS ANO STANDARDS

Activitie8 outside the Federal Government ❑ay obtain copiee of Federal
Specifications, Standards , end Nandbooka as outlined under General Information
in the Index of Federal Specifications, Standards, and Commercial Item
Descriptions and et the pricee indicated in Che Index. lhe Index, ~ich
includes cumulative monthly supplements as issued, is for sale on a subscription
baeie by the superintendent of Documents , U.S. Govermuenc, Printing Office ,
Washington, DC 20402.

Federal Govermnent activities ❑ey obtain copies of Federal Specifications,
Stnnderds, end Handbooks and the Index of Federal Specifications, Standards , and
Commercial Item IMscriptione from established distribution points in their
egenciee.

.

—

xxvi
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l%D. T7?,ST METHOD’STD. NO, 141C -
January 24, L986

SECTION 8

RSAGENTS , WATER, AND ETHYL Ai,CORDL

1. SCOPR. ?hiS section covers the gcner.sl requirements for the purity of
‘reagents and water used in the teet methods of this a tandard: Detailed informs-
tion for a particular reagent is given .in ~he method in khich it is used,

.

2. REAGENTS. Unleea Otherwiee’ indicated, all reagenta shall conform to the
Americao Chemical Society apeci fications for reagent chemicale, published in
,,Reagent &emicala, ACS Speci fiCatiOfiS, ” Fifth Edition. (1974), and available from
the American Chemical Society , 1155 Sixteenth Street, N,W. , !dashington, D.C.
20036, telephone (202) 872-46oO. Where such speiificatione are not available,
commercial chemicals having the hi@est purity ehall be used,” and if necessary,
these chemicals shall be analyzed be fore uae by proper analytical methods .

3. wATER. Unless otherviee indicated, preferences to water for uae in me
“preparation o f reagenta and in the analytical procedures chall be understood CO
mean freshly dis tilled water.

4. ETHYL ALCOHOL. Ethyl alcohol shall be either cbsolute ethanol (100 percent

or 200 proof), 95 percent ethanol (containing 5 percent of water, 190 proof), or
alcohol denatured according to formulas of the Internal P.cve”ue Service (,gee 5)..
The particular grade of ethanol to, be used shall be specified in each method.

5. D6NATDRRD ALcOHOL. Denatured alcohol corresponding to the iillowing
formulas i~ prepared by “adding tkie designated denaturant to 100 gallono of 95
percent (190 proof) ethyl alcd,~l:

Formula
Number-

1
20
3A ‘“

12A
13A
23A. .
28
30
32
35
35A

Denaturant (gallons)
wood alcdIol (5)
benzene (0.5) ‘“
mel%yl alcohol (5)
benzene (5)
ethyl ether (10)
ece tone (10)
benzene (10)
❑ethyl alcohol (10)
ethyl. ether (5)
ethyl acetate (35)
ethyl acetate (5)

6. NBS “STANDARD REFEHRNCE .MATSRIALS. Information, pricee, and ordering
inn tructions for NBS standard reference materials are siven in NBS S~cihl Publi-
cation 26D, entitled- !’Cat.clog of “NBS Standard llkfcrenc~ Materials”, ~vailable
from the National Bureau bf Standards, Office” of Standard Be ference Materiala ,
&emi.ctry “B-311, Wash=flgtoo, D. C. , 20234; telephone (301) 921-2045.

. .
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SECTU3N .9

RODTINE AND REFSREE TESTING CONDITIONS

I 1. CONDITIONING ANo TESTING

I 1.1 Routine testing. Unle#s otherwi~e specified in the product npecificatikn
or teet method, all physicaL cescs on oonting materials or dried test films
thereof ah.sll be made at 21 to 32” C (70 to 90” F).

1.2 Referee testing. In case of diepute or disagreement bet~een lcboratorien,
and unleea otherwiee specified, che coating material or teet film thereof shall
be conditioned in an atmosphere of 50 ~: percent relative humidity and at a
temperature of 2321” C (73 ~2” F). It M intended that the laboratory be cxain-
tained ae closely an possible to 23 0 C (73° F) and a relative humidity of 50
percent. The tolecancea indicated are meant to cover variation~ from the speci-.
fied conditions t.hich may occur at different locationa in the room.

1.3 Time of conditions. Onlesa otherwise specified in the product apecifica-
Cion or teet method, the coating material or teat film thereof and the testing
equipment shall be allowed to reach equilibrium and then te.cted at the conditions
epecified in 1.2.

1.4 Lighting and ventilating. Unless otherwise specified, li~ting and
ventilating conditions shall be those normaLly maintained in a room used for
paint testing purpoeee.

MILITARY INTSREST : CIVIL AGENCY COORDINATING ACTIVITIES :
GSA

Cuatodiana tlcc
0ss

Army - ME NRs
Navy - SH
Air Fotce - 20 PREPARING ACTIVITY :

Review Activities Army-m

Army - ER, CR, MI, CR Reject SO1O-1064
Navy - YO, AS

Ueer Activity

NAVY - MS
DLA - 6S

. .
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MSPfi&ON (GENEXAL.)

1. DUTIES OF GOVERNMENT INS YECTOR. : . .

1.1 The duties of the Government inspector are varied and depend on the
inspection requirements of the order or contract. %e requirement ❑ay be any
one of the following: ,.

. . .
1.1 Inspection durinR ptoceaa of manu facture. In this type of inspection,

the Government inspector may be required to witness all stepe in the proceeding
operations, t8ke .aamplea of raw materials used, sample the .finiahed product , and
witness the filling of the containers. .: Se ❑ay conduct or witness tests and
analyses on the sanp Lee at the manufacturer’s plant or in a laboratory arransed
for by the’manufacturer, and then accept or reject the batch involved, or he may
eend the samplea to a Govermnent laboratory for ana Lysea and teats. Material is
often held in tarks until. tests on the .repreeentative sample are completed.
Containers are fiLled only after. the. Government inspector signifies that ‘tests
are .satia factory. The Government inspector then ❑ay be required to wi tneaa the
filling, determining Chat the material has been properly ❑ixed, and ascertain
that the specified containers ‘are properly filled,,, matied, and .e.hipped.

1.2 Inspection prior to shipment. In “this type of inspection, materials ace
generally packased and ready for shipment at the time of arrivaL of the
Government inspector. However, in some instances *en large amounte of material
are iuvolved,. the, manu facturer may not .filk containers, but wiLl hold the batch
in a large Cat-k until the &vernment inspector arrivea. All the duties of I.L
other thao witneaning the processing operations may apply.

...
1.3 Inspection at destination. In this type of inspection, packaged

materials tiich have arrived at destination are to be examined and sampled.

L.4 SpeciaL aasiunmenta. In?pe$tion may also include the performance of any
special assignment under the applicable “product speci fication. Typical of these
are the inspection of the contente of a representative sample of paint to
determine tietber, hard eett Ling has t&en place in the conteiner, bhether the
nateriel has obviously deteriorated to the point of uselessness, and similar
acts . In the case of producte. purchased in concentrated form tiieh muet be
thioaed for uee, the Government inspector. may be required to transmit the
manufacturer’ u thinning direction to the teat laboratory i f a sample is taken
from a Large container marked. with such directions.

. . .

...—
.
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Sf+tPLING FOR INS FSCTION AND Tl?STItiG

1. scope

1.1 7his. method describes sampling procedures’ for inspection and testing of
paints, varnishea, lacquers, solvents, and related products,, and the procedures
for the acceptance or cejectic. ” of these ‘prcxhjccs.

2. DEFIN IT IONS

2.1 In.spaction. A9 used in this standard, inspection refers to visual
observation, and to facile and rapid measurement, tiich requires no equipent or
only very eimple equipnent (scale, mer. er @tick, etc.), and whiCh does riot

necessitate desccuction of the packaging nor alteration of the product.

Exa,npleB 0[ i.epectic. n include cxaminr.tioo of preparation for &livery,
condition in containers, number of units involved, and type, claas, grade,
color, or other viswal considerations of Che units as may be called o“t in the
product specificaciotr.

2. 1.1 Typas of inspection.

2. 1.1.1 Inspection duriog prOce*s of manufacture. In this type of inspection,
the inspector may be required to witness all ~tepa in the processing operations,
Cake semples of raw materials used, semple the finished prodocc, and wicnesa the
filling of the containers. Ne ❑ay conduct or witness tests and analyaes on the
satnplem at che manu facturer’s plant or in a laboratory arranged for by the
❑anufacturer, and the” accept or reject the batch involved, Or he ❑ay send the
aamplea to a laboratory for analyses and tests. Material is often held in ta~a
until teats on the representative sample are completed. Container are filled
only after the inspector signifies that tests are satiafatory. ‘fIre inspector
then may be required to witnes,s the filling, &termining that the ❑aterial has
been properly ❑imtd, and aacertaio thet the apeci fied container are properly
filled, marked, and shipped.

2.1’.1.2 Inspection prior to sbipent. In this type of inspection, ❑aterials
are generally pack.sged and ready for ehipme”t at the time of arrival of the
in.spactor. However, in some instances hen large amounta of ❑aterial are
involved, the manufacturer may not fill containers, but wil L hold the batch in a
Larga tatk unti L the iwspector arrives.

2.1. 1.3 Inspection at destination. In this typa of inspaccion, packaged

I materials tttich have arrived at destination are to be eramined and sampled.

2.1.1.6 Special assignments. Inspacticm may also i!xlude the performance of
any special assignment un&r the applicable product apeci ficatiaa. Ty$iical Qf
these are the in&-@ ction of the cootents of a representative ‘sample of paint to
determine tiether hard eettling h= taken place in the “container”, tiether the
❑aterial has obivo~sly deteriorated to the point of uselessness , and similar

FSD. TsST METNOD STD; W. 141C
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acts . [n the case of products purchesed in concentrated form +ich must be
thinned for use, the inspector may be required to tr’aosmit the manu facturer’s
chinning directions co the test Iabor$cory if a a“=ple is tslten from a large
cmtainer ❑arked with such directions.

2.2 Test. An used in his acandard, test. refers to a meanu,remenc of physical
or chemical characteristic thich requires s~cialized equipment , trained
analysts. or a long period of time, and bhikh ❑ay or may not nece!a~itate
alteration of the product. Examples of tests include viscosity , working
properties, drying times, adhesion, and all others that are called out in the
product specification.

2.3 Delivery. Unless otherwise specified, this represents the quantity of
material of the same units , type, class, grade, color, canpositian, etc. ,
purchased for delivery at one specified time.

2.4 Lot. A lot is a delivery, a portion of a delivery, or a multiple of”

deliveries composed of material of the same type, class , grade, composition,
color, etc. A lot is rejected or accepced as a *ole on the basis of inspection,
test, or both, carried out on a sample or samples frau a lot. Unless otherwise
specified, a lot of various ❑aterials shall be defined as follows.

2.4.1 Liquid paints, enamels, resin solutions, removers, varnishes, drier
solutions, pastes (io bulk), and similar pr0duct6 : A lot 6hall be a
manufacturer’s single batch , i.e. , all raw materials processed at one time or in
one operation or sequence of operations to a finished produce.

2..$.2 Solvents , oils , hard resins, dry powders or pi@ents, and materials
packaged in tubes or Semkit.s (of one or two components), cartridge, or
pressurized (aerosol ) dispensers: Inasmuch as the individual batch identity may
be lost or of little sify+.ficaoce, lot definition for these produces shall be
the sane as that for “deli very ’’. (6ee 2.3).

Z. 4.3 Liquids in iuk . Whe& procurements are made fOr buLk shipments Of
liquids, each cankc.ar shall be an individual lot.

2.4.4 Size. For purposes of sampling, and unlees otherwise epecified the 10C
shall be as large .ss possible, subject to the considerations above, and of such
s ice as to permit representative sampling in accordance with MIL-STD-105 (see
5.1).

2.4.5 There may be occasions herein Lot formation will not conveniently fall - . .
within the above definitions. In Wch canes, sound judgment ❑mst be ❑ade as to
lot formation, using the above as &i&lines in such manner as to be Cm.mensurat.e
with the provisions of MIL-SYD-105. The 10C shall be so formed that its ‘
Components are eaeil–y accessible for sampling in accordance witfi the .speci fied
plan. —

PSD. TsST f4fLTso0 S’LD. NO. 141C .
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2.4.6 Change in lot formation. No material shall be added to or removed from
a 10C once the inspector has begun to draw samples therefrom. .iowever , if the

inspector aoticea some damaged uoica (by accident or other circwm:ances not
related to the manufacturing process) before beginning co sample, and ii the
damage is of such character that it is apparent to him tltat no other similarly
damaged unite are dietribuced throughout the lot, then cbe inspector shall have
this damaged material removed from the lot before drawing a shmple.

2.5 Unit. For p“rpooes of sampling, and u“leas otherwise specified, lots

shall be expressed in units as follows.

2.5.1 Liquids: U.S. gallons.

2.5.2 Pi~ents, powders, hard resins, hi~ly viscoun pastes in bulk, etc. :
poun& (avoirdupois).

2.5.3 Materials packaged in tubes, prerisurized (aerosol) d<spencera, Se&its,
cartridges, etc. : Each container shall be a separate “nit. Where tubes
cartridges, Semkits, etc. , are parts of roultiple~omponent kits, each ii. shall
be a separate unit.,..

3. SAHFI.2NG PLANS

I 3.1 Sampling plans, inspection levels, and acceptable
(see 5.1). For inspection and test8, each lot (see 2.4)

I accordance wir.b MIL-S2U-105.

quality levels (AQL)
shall be sampled in

I 3.2 Inspection.

ot’merwise speci fied,3. 2.1 Inspection of preparation for delivery. Uc.less
each lot of ❑aterial, in unite packaged for delivery , shall be inspected in

accordance with PPP-P-1892 (ace 5.2). Inspection of each lot shall be ❑ade in
accordance with MIL-STO-1O5 , ionpcction level I and an AQI, of 1.5 percent
de fective. ,,

3.2.2 For end item inapcction of materiak not involvi~g cescs, otbec than as
io 3.2. L, and unless otherwise specified, each lot shall be inspected in
accordance with H2L-STD-105, inspection level S-2, with an AQL of 4.0 percent
defective.

3.2.3 Liquids io bulk (see 2.4.3) do IKJC require impection as described i“
3. Z. I a“d 3.2.2, but inspection shall be ❑ade of cankcar or tral>BPOrt vehicle to .

ensure that appropriate DOT shipping markings are present (see 5. 3) .

3.3 Tests. U“lesB otherwise specified, s.ampli”g of the end item for IScata
shall be as follows .-

—

FSU. TEST liETHOD STO. NO. 141c ,
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I

3.3.1 For ❑ost materials, each lot
MIL-SID-105, inspection level S-2 and

3.3.1 For materials in vrea.surized

shall be sampled in accordance
AQL of 2.5 percent defective.

(aerosol) containers, each lot

With

shall be

I sampled in accordance with- NIL-STD-105, inspection level 1, and AQL of 1.5
percent defective.

I

3.3.3 Materials in bulk (see 2.4.3) db not lend themselves to eamplins as
described in 3.3.1 and 3.3.2 (see 4.5.5).

4. k%OCEDUSE

4.1 Gsneral conaiderationa,

4. 1.1 Samples are taken for the purpnse of havins representative quanti ties,
of economical and convenient size, from each lC.C of material for inspection and
tests , so that it aay be ascercaioed if the materials meet the requirement of
the protict specification, and aleo to determine uniformity within a lot that
has been packaged prior to inspection.

4. 1.2 No e’dt of directions for sampling, however explicit, can take the place
of judpent, skill, and previous experience on the part of persons actually
ensased in the eumplins and in the supervision of the asmpliog. These directions
are intended to supplement this experience and particularly to nerve as a guide
in the eelecrion of Che method which is to be used in cumnon by each of two or
more contraction parties.

4.2 Hethod of s.mnpling. Ihe lots, assembled as described in 2.6, shall be
sanpled according to the applicable plan described in paragraph 3. For lots of
materials, samples shall be selected at random s-hat they are representative
of the lot.

4.3 Sample size. me s+nuple shall be of such size as to permit the
performance of all ins~ctions’ and teets. In most cases, 1 quart of liquid or 1

pound of dry material is sufficient.

4,4 Original contsinera. To the e ~ent possible, it ia advisable that
original, umpened contaioera within each lot be selected as smnplea. When
individual containers are less than the l-quart, l-pound, nr ‘ocher required
size, a au fficient number of containers shall be selected to equal the required
size. Obvinuely it ie not always canvenienc or econ.anical to have a.amplea of
very large size, such as 5 gallons, 50 pounds, or even 1 gallon, if the lot is
small or the materialn relatively expemive.

. -
III these cases, care must be

exercised so that samples are uni form and representative of the lot of matecial
(Bee 4.5). m--

.. .

—
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4.5 Uniformity of eamples.

4.5.1 Clear liquids filled for delivery. Clear ‘liquids, such as Oils,
varniohes, eolvencs, drier solutions , ccc. , shall be stirred so as Co be uoifomn.
Care ❑ust be taken .SO that any separation, sedim<nt, gel , or other matter indica-
tive of nonuniformity is included in the sample.

,

4. 5.2 Pigmented liquids in filled containers. Thene materials shou Id be

stirred thoroughly so as to be uniform. Where there is settling, or separation

of constituents, these should be reincorporated by “boxing. ” lhia consists of
having a clean container of the same size, into hhich is poured the liquid
portion from the container being sampled. lhe remaining settled portion is
stirred into a thin paste as uniform as possible. The removed Liquid is then
poured mlowly and with acirring back into Che original ContaiWr. ne Contents
are finally poured back and forth from container to container until a repreaenta-
cive sample can be taken.

4. 5.3 Haterials in drums. Solvents, clear coatings , paint removers, etc. , in
drums ❑ny be ❑i~d to uniformity by rolling, inverting, or rocking the drums.
Pi#nented coatings in drums do not conveniently lend themselves to ‘boxing” as
described in 4.5.2, and an alternative sampling procedure must be considered
(see 4.5.7). lhe same applies for pastes in unit containers larger than L
gallon.

4.5.4 Hot plastic materials. lhese coacings, tiether pigmented or oot, ❑uric
be melted by heat and stirred thoroughly before being sampled. Tnis is
inconvenient and possibly dangerous. If these coatings are packaged in units
larger than 1 gallon, an alternative sampling procedure (see 4.5. 7) must be
considered.

4,5.5 Clear liquids for bulk shipment. Liquid@ in bulk such as solvents,
oiLs. varnishes, paint removere, etc. , are normally in tankcara or storage tadcs
and should be ma& as representative as pae.sible by agitation or circulation.
Then, if pcmeible, samples should be taken frcm the top, middle , and bottom of
the tank.

4.5.6 My ❑aterials. Ordinarily pifpnents, powders, hard resins, etc. , are
❑ore likely to be uniform than pigmented liquids. Care must be e=rciaed,
however, to ensure that oamplea of cheee materials are representative of the Lots
beiog inspected and tes ted.

4.5.6.1 Pi~ents and powders. Small containers, such as those abwc 1 gallon
in volume, shouLd be “bo=d” an described in 4.5.2. Since moisture concenc and . -
size of agglomeracea ❑ay vary in large containers, samples should be taken frmu
different parts of the containers. For sampling very large containers-of these
❑aterials, an alternative s=pling procedure (see 4.5.7) shoqld be consa&red.

FED. TEST l!ETHOD STD. NO. 141C
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4.5.6.2 Hard r&. ins. Where these materiala” are in lumps, smnples should be
representative of the various size lumps observed; Where the resin ie a solid
mass in a container, it ❑ay be sampled as described for hot plastic_n in 4.5.4.
If heating is k nowfi to change the composition of the ❑aterial, an alternative
sampling procedure (see 4.5.7) should be considc!red.

4. 5.7 Alternative sampling procedure. ‘ Where it in impractical, inconvenient.,
or dangerous to take samples as describe~ above, and where permitted, s~ples
may be taken in the manufacturer’a plant during filling operations or production
line as applicable. In such casea samples should be taken near the beginning,
in the ❑iddle, and “ear the e“d of the operation. Smnpling in thiS ❑ anner must
be supervised by a representative of the purchaser or by an indivi&al delegated
by that representative.

4.5.8 Pressurized (aerosol) dispensers. For obvious reaaone smnplen cannot
be taken frcm cc.ati”gs packaged in pressurized dispenseca. ‘fhe filled container
8hall be taken as samples in accordance with 2.4. 2., 2.5.3, 3.1, 3. Z.1, and
4.4. ‘he filled containers are subject to impactions .ss required by the
product specifications. Also, product specifications normally permit same teats
to be performed on the coating concentrate prior to ite packaging. Unless
specifically stipulated, however, coating concentrates do ❑ot constitute semplem
for impec, cion a“d tests as defined herein.

4. 5.9 Composite eamples. Compocticee of che samples taken as directed herein
Shatl not be used in inspections as here defined, inasmuch as inspection is
intended for observing conditions of producte as tiey exist @yaically. While
not recomrne”ded, composites ❑ay occasionally be permitted for economy in
testing. Where permitted. hwever, a composite ❑ust be representative only of
an individual lot of material.

4.6 Disposition of samples. Unless othertise specified (eee 4.4 and product
specification), each eample tdcem as directed herein shall be sealed in a clean,
dry container and ❑arked .SO a8 co clearly identi fy the lot of material involved.
Unless otherwise specified, each sample shail be. inspected and tested in accord-
ance with the product specification. Each inspection and teat value, 8U well as
the average value , for each sample shall be reported, and failure of any ~ample
to ❑eet all req”iremeots in the product specification shall be Cause for
rejection of the simple.

4.7 Termination of sampling. When, in the course of sampling, the”material
I is found to have serious obvious defects (see method 3011 et. al. ), sampling

~
shall be terminated and resumed only after de fecte have been corrected or the
defective ❑ateriel replaced.

.-

~ 4.8 “Time of sampling. Samples shall be taken during or as soon as po~sible
I after ❑anufacture -of the material.

I
—
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5. NOTES

5. L Military standard: MIL-STO-1O5, Sampling Procedures and Tablea for

Inspection by Attributes.

5.2 Federal Bpecificaion: PPP-P-LS!12, Paint, Varniah, Lacquer, and “Se Lated

Materials; Packaging, Packing, and Marking of.

5.3 Code ,of Federal Regulation, &9 CFR 17 L--177, Department of Transpor-
tation, Hazardoua MateriaLa Regulations.

—

●
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. ..”
(X3NTRACTUR INSPECTION RES K!NSIOILITY

1. SWPE.
_

1.1 This Qethod cov’ers the requirements for contractor inspecfiob
.,. . .

reaponslbxllty as outlined below:

. .
2. QUALITY CONTROL PROVISIONS

2.1 Inspection and testing. The contractor ia responsible for the performance
of all inspection and testing requirement as specified in the apecificatian for
the commodity. E=ept aa otherwibe specified, the contractor ❑ay utilize his own
or any other inspection and teatiog facilities and services acceptable to the
Government. Records of the emunination and cents shall be kept complete and
availab Le to the Government. ?he Government reserves the rifftt to ,pcrform any
of the inspection and testing set forth in the specification and contractual
documents here such is deemed necessary to ensure thet eupplies confOtm tO
prescribed requirements.

2.2 Quality control system. ‘he contractor shall maintain an effective
quality control syetem. ‘Chi. SYS tern shall provide for adequate controle of
quality throughout ell areas of contracc performance. Oeecriptive procedures
shall be provided and maintained to illustrate the entire procees of receipt and
handling of ingredient materials, and the manufacture, inspection, testing,
packaging, packing, marking, and shipping of finished product. The contractor
shall provide for or maintain at least a minimum of accurate laboratory tenting
equipment in satisfactory operating condition sufficient to perform the required
acceptance teet.s and to ermure that the products conform to contract requirements.

3. EXTENT OF TESTING

3.1 Over 250 gallone or 2,000 pounds, as applicable (see 8,1). me
contractor shall have all acceptance tests made as required by the specification
and the contract and nhall submit the laboratory teet report tien the contract
or order prevides for mora than 2S0 gallons or 2,oOO pounds of one material.
When the contractor has a past hietary of good quality control am &termined by
the Government quality control activity:

a. With 90 percent of the quantity completely conforming to apcci ficaton
requirements;

b. With the 10 percent of the quantity nonconforming having only minor
discrepancies with no gross deversence from specification requirements;

“c. With reasonable conformity with G&ernment teat results;

then test”ing of up to four lots in. five of the came material, regardless of
contract or order, ❑ay be reduced to that of 3.2.

1 FED. T8s T METSOD STD. ND. 141C
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. ‘ 3.2 50- 250 gallona or 400 - 2,000 pounds. Reduced testing will be
permitted on contracte of 50 gallons or 400 pounds and over but uot exceeding
250 gcllons or 2,000 pounde, provided tie formulation used liaB been shown to
comply with al 1 requireminte by prior testing. For paints an_d- 8imiLar pi~ented
and clear products; the submit ted teat report shall cover the fol lowing
charactei%stics, as applicable:

I . .. a,
b.
c.
d.
e,
f.

8.
h.
i.

Application properties.
Drying or cuxing time.
Appearance of dry film (gloss, color, etc. ).
Opacity.
Fineness of grind.
Uei @t per gaLLon.
Viscosity.
Percent nonvolatile.
Strength properties (adhesives).

For other materials, teat ❑ay be reduced to generally accepted plant control
procedures and other tea ts indicative of quaLity that can be completed within 2
daya time with common laboratory equipment.

3.3 Under 50 gallons or 400 pnunds. When the quantity is less than 50
gallons or 400 pounds, the contractor may furnish a certificate indicating
compliance with all requirements of the specification in lieu of a teat report,
provided the formulation used has been 8hown to comply with all requirements by
priOr testing. Unle@e otherwise 8pecified in the contract or order, material
furnished shall have a l-year u“q”alified shelf life beginning with date of

manufacture ❑arked on container, and must be guaranteed unable for the intended
purpose after normal mixing, stirring, or. fihaking.

3.4 If at any time Govermnent testing indicates significant differences -en
checked against the contractor’s test reports, the contractor will be advised
and his quality control system will be coneiaered to be in a noncomparable
etatua. He will then be zequired to submit laboratory teats on a ❑ ore comple Ce
tenting basis on each lot, dependent on the nature of- the difference, until
comparability is teeatablished. Tnis action shall be effective
material then being ❑anufactured or the contract under khich ic
prooured.

regardless of
is being

4. PAINT CHIP F.F.QUIflFJ4ENT

4.1 For each lot of all coatinga , the contractor shall furnieh the &vernment
representative a coated card tiich shows’ the color, gloss , and general appearance
of the material covered by the lot. ‘Ih& card shall be no smaller than 3 by 5
inches. “. For acceptance, the colqr muet match, within specification limits, the
color card furni.ehed for the contract or erder by the Government representative.

FED. TEST METHOD STD. NO. 141C
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5. T8ST2NC PRDCRDURES AND RSPDRTS

5.1 All ceste performed shall be in accordance with the applicable
specifications. The contractor is cautioned to. refer to and to comp Ly with all
modifications of the specifications cited in the contractual documents. .If
testing is not done by the contractor, i~ shall be hie responsibility to furnish
his designated testing facility with alL., pertinent contract information and
❑edifications to ❑ake certain that the tenting eatabliahment in adequately
informed to accomplish all tests and make accurate reporte. Quantitative test
reaulta shall be reported to the same number of significant digits aa are used
in Btating the requirements of that property in the commodity specification.
Qualitative values shall be definitely stated. Resu Lts should not be reported
simply as “complies” or “satisfactory, ” but in the name ❑anner as the
requirements. lhe teat ❑ethods shall be reported by reference to the applicable
paragraph in the product specification or the method number ~en referenced to a
Federal or other test method ata”dard.

6, 2WCREDIENrS--CERTIF ICATE OF C(MPL,2ANCE

6,1 When the specification has mandatory ingredient requirements and the
quantity of finished product is 50 gallons or 400 pounds “or over, the contractor
shall m8ke available to the Government representative a certificate of
compliance from the ingredient supplier for each ingredient, as applicable. lhe
certificate of compliance shall cite the. data or the location and availability
of data, i.e. the qua Lity control data upon With the certificate is based. For
frequently replenished ingredients, normally mixed, blended, or combined in
tank B or binm, the contractor shall make available a record of ingredient
supplier’s certificate of compliance
critical end use such as chip-bottom
subjected to verification teste in a
manufacture, *en so required by the

7. sAMPf.Rs

for each replenishment. For products of
paints, ingredients shall be sampled and
Government labozacory prior to start of
specification.

7.1 Unless otherwise specified, sampling ehall be in accordance with f.lethod
1022.

8. ?WrSs

8;1 While ❑ost painta and related products are bou~t by volume (gallOnB,
etc.’), same products such as pigments, hard resisns and, possibly, pastes are
bought by wei~t (pounds, etc.). ‘She wei~ts called out in this method are
considered convenient and representative amounta”or Iotn for &terminiog the
extent of testing required. No ,.qpecific ❑athematical relationship is implied by
the gallons tmd .pognds called out in this method.

—
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Section 2000

PREPARATION OF PANEIS ANO APPLICATION OF TEST FIIMS

. .
.. . .

—

. .

I

.

--..=.

..

Downloaded from http://www.everyspec.com



.—
.-. . . .

. . ,,. .
---”. -m.-.., ~

<.-., .
-?

.—
NSTfLOD 20H. %- .
January 24, 1986

PSSPARATION OF STSILL PANELS .

I 1. SCOm

1.1 lhis ❑ethod prescribes Che cypc of aceel panela to be ueed and the
procedure to be followed in their preparation for. testing paint, varnish ,
}acquer, and related producte.

,.
. . .

Four proce&rea of panel preparation are ~covered, ae followb: Procedure A: :

Panels for Test iog on Steel without ~emiciL Treatment. Procedure B, Pane la for
Testing on Phosphoric dcid-leaned Steel. Procedure C, Panels for Testing on

&emically Treated Stee L. Procedure D, Panels for Tenting on Ncchanically
Cleaned Steel.

2. EQUIL?iSNT

2.1 Test panele. “lhe teat panels shall be prepared from new cold-rolled
eteel, rust-free No. 20 gage (0.0375 in. ), unless otherwise u~”eed upon be”tween
the purchaser and the supplier, but in any case, not thinner than No. 24 gage
(0.025 in. ). The steel ehall be cold-rolled carbon steel strip conforming to
ASl?l A 109 and Shall have a ~ckwcll Hardness of 55 to 75 on cbe ‘%” scale. It
shall have a eurface rou&ness of 30 to 50 microinches (arithmetical average) as
rolled. Flat poliehing of this steel surface to a 15-to-20& icroinch

,(arithmetical average) ❑aximum shall be allowed (note 1). The steel shall have
been. coated at the ❑ill with a suitable rust-preventive compound for shipment or
storage. After cutting the steel into test. paaele, tine coating ehall be removed
as described in procedure A. S“pplier~leaned panels shall be wrapped in a
paper impregnated with dicyclabe xylammonium nitrate, or ite equal, and then
sealed in a waterproof bag or envelope. If recoating the cleaned panel with a
suitable rust-preventive compound is required, then the inner wrap may be a
neutral pH paper or polyech ylene. The panels shall be not leas than 2-3/6 by
5-7/8 inches in size. Edges and corners ehall be smooth and rounded.

Note 1. Flat polishing is e method of uniformly polishing the steel surface
with abrasive belts mechanically to re.mme surface contaminations that may
influence the uniformity c f test reb’”lte obtained with steel test panelB. TO
insure cc!nplete removal of surface contamination, the original surface shall be
completely removed ,88 determined by visual inepcction; in any case, a minimum of
0.0003 ioch of surface shall be removed. Cat-c must be used in tie operation of
the polishing epperatue and after cleaning the teat panel to insure thet grit
and steel particles are not left on. the polished surface.

3. “SOLVILNIS ASD iF.A&NTS
. . .

3.1 Denatured alcohol (95
. .

percent). Specially denatured alcohol corresponding
to any of the followimg formulas of tie U.S. Bureu of Internal LL?W.XIU.S ; AD 2-6,

,. SD 3-A, SD 12-A, SD. 13-A, SD 23-A, SD 2S, SD 30, SD 32, SD 35, or SO 35-&.
.. ...

— FSD. liLST iETIsIi STD. NO, 14LC ..
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3.2 Ammonium hydroxide (ep gr. 0,90). Cencetitrated ammonium. hydroride
(NIb,oH).

3.3 Methyl alcohol (methanol), conforming to’ the specifications for ❑ethyl
alcchol (A. c,S grade).

3.4 l?hoe~oric acid (1:1). Mix equal volurnea of concentrated phosphciric acid
(H3PD4, S5 percent) and distilled wateq.

3.5 Solvent mixture. Prepare a solvent mixture consisting either of equal
volumes aliphatic naphtha (TT-N+5) and %ylene (AS2M D S45) or of three volumes
of naphtha and one volume of propylene glycol monome Chyl ether.

Note 2: Other combination of organic aolvente thet will produce a surface.
equal in cLeanLineea to the solvent ❑ixtures ❑entioned in 3.5 ❑ay be used if

. .
agreed upon by the purchaser and the .cupp L1er.

3.6 TrichlorethyLene conforming to and ❑aintained in accordance with the
specification for tricblorethylene (O-T-634).

4. PSOCSDUSE . . . .

I 4.1 Procedure k. Panels for testing on stee L without chemical treabnent.
Wipe rust free panelu .vigorouly on both aidea with a cloth wet with the solvent
to remova the grome film of oil. Clean the panels as described in 4.1.1,
eolvent @pray; 4.1.2, vapor degreaaing; or 4.1.3, solvent brush. Spot sanding
of the teat panel surface is ❑ot permitted.

4.1.1 Solvent spray cleanin~ Spray the eolvent mixture (see 3.5), downward
at an acute angle to the panel surface, using a epray gun operated with the
fluid tip wide open and the atomizing tip almost completely closed. Preferred
practice” ia to support the panels on a rack at an angle of approximately 25
degrees from the vertical and to hold the spray gun ea that the jet is directed
vertically downward. Tha bottomn of tha “panele should rest upon projections,
such aa nails, that permit “tie eolvent to drain from the bottom .edge. Direct
the eolvent over the surface of tha panel in an oscillating rineing manner,

moving the spray progressively fr.mn the top to the bottom of tie panel until all
soluble and Loosely .c&ering soil han been washed off. 2he minimum trea~ent
ghall conaiat .of five washings, three on tie si& to be teeL.s,l, L@ two on the
rcvetee side. Alternate me waahinga, etarting and ending with the uida to be
teated. Allnw the panels to dry at room temperature until all solvent haa
evaporated (approximately 15 min.). 2hen rub the panels briskly with a clean,
lintleae cloth to remove any adnering dirt or smut. After this treatment, dip L
panel of eacII 20, momentarily, into distilled water. If it doaa not retain a . -
cnntinunua film (that is, shows a water break), repeat the. entire cleaning

. -

proceaa (note 3). 3hen coat the clean panela immediately or store t@m in. a
. ... ..-

.. .

FED. TflST HSTLi3D STD. NO. 14LC
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January 24, L986

de fiiccator until needed. HandLe supplier-cleaned panels ae cLean pane L# then
the original exterior waterproof wrapper in not broken. Do ❑ot touch the panela
with the fingers during the canplete process of preparation.

Note 3: It ❑ay scxmetimee be necessary to immerse the panels in methyl .aLcohol
to obtain a water bre~ free surface. ~eo this is required, immerse t.b~ panels .:
in ❑ethyl alcohol, remove, dry at a temperature of L25° to 200” F; and allow- to

I
cool to roem temperature be fore coating or a toring.

I 4.1.2 Vapor degrsasing. 13uapend the panela in a vapor phase-type degreaaer
containing stabilized trichlorme chylene and allow them to remain above the
boiling Bolvenc until they attain the temperature of the vapor, at wtticb time
coodenrmtion on the panels no longer occurs. Al low the panela to cool’ to room
temperature, rub briskly with a clean, lintlees cloth, immerse in methyl

I alcohol, dry , and check for water break ae described in 4.1.1.

4. 1.3 Solvent brush clean in& Power brush scrmb the panel with &e eoLvent
mixture (see 3.5) until all aolub Le and Loosely adhering soil has been washed
off; then flueh with clean eolvent. ALLow the pane Ls to dry at room temperature
or force dry at a temperature no higher than 300° F. AI low the panela to cool
to room temperature, rub tbe pane L8 briskly with a cLeari, lintleas cloth, and
check for water break aa deecribed i“ 4.1,1.

4.2 Procedure B. Panels for tee ting. on phosphoric acid cLeaned steel unless
otherwise specified shall be treated per 4.2.1.

4. 2.1 Phosphoric acid coating. Clean standard rust-free panels as described
in procedure A, Including the rubbing with a cLean, liotlesa cloth. After
rubbing, dip the panels in phosphoric acid (L:l) at 80” +5” F for 1 minute (note
4). Sinse the panels immediately by spraying with diatiiled water for a minimum
of 15 oeconda and note tiether a continuou~ film ie formed. Spray all panels
that retain a continuous fihn (that is, show do water break) once with 95
percent &natured elcoha L to which bas been added 1 percent, by volume of
ammonium hydrotide (8P. gr. 0.90). Dry the panela at e temperature between L25”
and 200” F and coat them immediately or store them in a diaiccator until
needed. Do rot touch ttie panels with the fingers during tbe process of
preparation.

Note 4. Oo not uae phosphoric acid aol”tion to clean more than 100 a.quart “feet
of panel eurface per litec of solution.

4.2. ‘Z Phosphoric acid etch. Clean standard rust-free panels u described in - -

I procedure A including the rubbing with clean lintless cloth. Af teq rubbing,
immerse the panels in ~os~ate cLeaner of. the following composition ‘at rota
temp-eracure for 1 mitm te... .

. . .
FED. TEST MSTHOD’ S’ID. ~. l~LC .
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Fot!sula:

I 3 milliliters of A. C. S. reauent grade ‘tioaohocic acid.
1 milliliter Tergitol Penet~ant ~o. 4 {Union Carbide and Carbon Corporation).
Watec to make 1,000 ❑illiliters.

Nin8e the panela under running warm water ahd inuuerme for 1 ❑inute in the
solution of chromic acid 0.1 percent at 85° ~5” C (185° 29” F). B1OC panel dry
with absorbent paper or cloth and heat in an oven at 105” 22” C (221° ~3.6” F)
for 5 minutes, Cool to toom temperature and coat the panela immediately or

store them es in procedure A until needed. r

4, 3 Procedure C. Panels for testing 00 chemically-treated steel.

4.3.1 Use standard rust-free panels. Coat the panels with a phos@ate
coating or other conversion coating representative of production performance.
lhe condition of treatment shall be as a~eed upon between the purchcser and
the supplier.

.4.4 Procedure D. Mechanical cleaning.

4.4.1 ‘She steel penel surface shall be buffed by me.ane of 240 grit aluminum
oxide abraeive with cloth or paper backing no as to produce a smooth surface of
10 to 20 microinchee root mean square (r.m. s.). lhe uae of wet or dry cloths or
wet or dry papers is prohibited. lhe final cbrasion marks shall be in the
direction to the length of the penel. lhe sanded panel shall be further cleaoed
to remove due.? from the abraaion operation uain8 clean, dry absorbent tissue or
cloth and then cleaned 8s pet procedure A. When specified, this may be Eollowcd
by procedure B or C, or other chemical treatment.

.-

1 —
I
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..

EREPARAT2DN OF YIN PANELS

1. SCOPE

1.1 lhis method prescribes the type of tin” Pariels to be’ used and the
procedure to follow in their preparation for testing paints, varnish, lmcquer,
and related products. . .

2. “EQUIFHENT

2.1 Test panels p.eneral. lhe finished tinned panel shall conform to the
requirements of QQ-T-425 for class AZ (beat cdce ), grade 1, 31 gage ICL tin
plate hcving a base weight per b=”e box of 100 pounds and equivalent weight per
square foot of 0.44 pound.

2.2 Flexibility teatB. lhe tinplati spscified in 2.1 shalL be” made by
platirig manu facturer’s standard gage No. 31 (0.0107 inch), soft f.kin rolled
temper (condition 4) steel Bheet of nonaging quality conforming to ASIM A 109.

2. 2.1 Bending property . Panele (3 to 5 imihe8) cut at random from the plated
sheet, tien bent through an afc of 180 degrees over mandrela fram 1/8 to 1 inch
in diameter, shall conform to the circumference of each mandrel without any
deformation such C8 bulging, buckling, or breaking.

3. CLEANING 50wTtiNs

3. L Solvent mixture. Repace a solvent mixture coosiating eimer of” equal
volumes of aliphatic’ naphtha (TT-N-95) and xylene (MTM D g45) or of ,three
volwnes of aliphatic ❑aphtha and one volume of propylene glycol monomethyl. ether.

3.1 Trichlorechy~ene Con fotiing to and maintained in accordance with the
specification for trich lore thylene (O-T-634)

Note L: Other combinations of organic aolventn that “will produce a surface
equal in cleanlineee to the solvent mixcurea mentioned in 3:1 may be used it
agreed upon by the purchaser and the supplier.

4. HIOCEOLiRE

4.1 lhe panels shall be cleaned by any ❑ethod in prbcedure A of 2011.

. .

...-.
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PREPARATION OF ALUMINilt4 ALLDY PANELS
. .

1. Scorn

1.1 lhis ❑ethod covers. the treatment neceoeary for preparation of aluminum or
aluminum-alloy surfaces for painting.

2. EQUI WENT

2.1 Tent panels.

2.1.1 mP e of ❑etal. l%e metal shall conform to either QQ-A-25014, Aluminum
A11oY 2024, Plate and Sheet; QQ-A-250/5, Aluminum A11oY Alc Lad 2024, Plate and
Sheet; QQ-A-2501 12, Aluminum A11oY 7075, Plate and sheet; QQ-A-250/13, Aluminum
Alloy Alclad 7075, (Aluminum -5.6 Zinc - 2.5 Magnesium - 1.6 Copper) Place and
Sheet; or other as epecified in the product specification.

2.1.2 lhickneas of ❑etal. lhe metal shall be of the “thickness specified, but
in no case le8s than 0.020 inch.

2. 1.3 Size of panel. lhe test panela shall be cut to. the specified size,

tiith shall be not leas than 2-314 by 5-718 inches (3- by 6-inch size
preferred). Al L edges and corners shall be 8mooth and uniformly rounded.

Z. 1.4 Panels for exterior exposure. Panel dimensions shall be as specified.
Panels often used for exterior exposure are of the followins sizes, designated
as size a or size b:

Size a. Approximately 5 inches wide, 16 inches long, “and from 0.032 to
0.040 inch thick.

Size b. Approximately 4 inches wide, 12 inches long, and from 0.032 to
0.063 inch thick.

Nhin cleated panels are specified they shall conform to the requirements of
figure L.

3. iuIAGENTli AND CHFMICALS

As indicated in section 4.

4. PROCEDORE POR CLEANING AND PREPARATION OF TEST PANELS

4.1 Relirniaary cleaning. All panels shall be given a preliminary cleaning - -
by vapor degreauing or molyent washed as in 2011; and then be treated in
accordance with 4.2 or 4.3 as specified in the product specification .-
Chlorinated hydiocarbome and hip)i PM material shall ❑ot be used.

—

FED. ‘PEST hlETNOD STD. NO. 141C
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lb. 2 PnnelB to be anodised. Immerse the paoelo in a hot solution of ❑ild
inhibited alkeliue cleener Eor the specified time and at the specified
temporaturc, and then thoroughly rirme with water. lhe panela - shall then be
anodized in accordance with 3411-A-8625 or the ❑ethod otherwise #pecified. me
folloving methods heve been found eatiefectory for cleaning treetment.

I

a. Immcree for 5 to 10 aeconde at a tdmperat”rc of 150° “co 160° F in 6~1
ouncce par gallon (50 grams per Liter) of ccu~tic soda solution saturated with-
flunsilicate.

b. Immeree for 10 minutes at just below boiling in i solution of 4 ouncee per
gallon of the concentrate given in table I.

TAS1.i3 L Cleaner concentrate

Fcrcent
Ingredient by weight

Sodium metu.vilicate 41
Sndium trieilicate (soluble) 54
Synthetic eoap 5

1/ For controfil or routine teeting, aluminum4.3 Paneln not to be anodized. -
ellOy pane Le WIL1 require no 0 ther preparation than that epecified in 4.1. Clad
aluminum alloy panele shall be further treated with an alcoholic pboaphoric acid
cleaner of the composition given in table 11. The alcnholie choctioric acid.—
cleaner may be appiied by e~rubbiog the panela with a brie cle- brush for a period
of 2 minutes or by dipping for the same period of time. ‘fhe cleaner is then
removed by rinsing thoroughly with water and drying.

TA8U 11. Alccholic-phospb oric acid cleaner.

Percent
Ingredient by weight

I

I

utyl elcohol 35
ater 22

Ieoprnpy 1 alcohol 25
Fhos~oric acid (85 percent by weight) 18

Unleee otherwiee specified, for use, pcnels shall be prepered by cleaning
with alCOhO~ic phosphoric acid a“d water rinsing as described in t~le II, - “
and then shall be given a chemical film conforming to Mu-c-5541. applied to
the pcmele i“ compliance with the direction ot the man” facturez~; -

~1

FED. TSST METNOD STD. NO. 141C
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Nben the behavior of the smnple is
!Jeteria~, all test panele shell be

to be compared vitb that of a control
prepared in the came ❑anner.
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r DRILL NO. 10(0.1935)
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FIGURE 1, Alumlnum-alloy exposure panel-cleated.
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FSEPARATION OF GL@3 ,PANF.15

1. SCDPS

1.1 lhis method covers the preparation of glans panels used to ivaluate
quality of coatings .

2. EQUIIMNT

2.1 Type of glass.

2.1.1 Window glasa, the surface of which in reasonably plane and free of
irregularities.

2. 1.2 Clear plate glass not lees than 3/16~och thick.

2.1.3 Plate glaqs that ham been ground uniformly On One side wi~ IF
Carborundum.

2.1.4 Black carrara glass, one side of uhich has been polished to a emooth,
hi~-gloss surface.

2.1.5 white carrara glass, ‘one aide of tiich has been polished to a smooth,
high-gloss sur face.

2.2 Test panels.

2. 2.1 8ize. Since the nature of the test governs the type and eize of the
teec panel to be used, this information shal~ be included in the specific test
method. lhree - by six-inch panele are reccmunended.

3. SEAGENTS

3.1 Methyl alcohol, A. C.S. reagent grade.

4. PROCEDIJiiE

.!.4.1 Cleaning.

4. 1.1 New panels. The panels shall be cleaned by means &scribed in 2011
until no water break occurs; Absence of water break ia determined by iuanerning
the panels in A. C. S. reagent grade methyl alcohol (methanol), removing and
drying the panels at 52” to 93” C (125.6” to 199.4° F). After the paneln have - “ -
been cooled to room temperature, they shall be dipped momentarily into dietilled
water and allowed to drain in a vertical poeition. While draining i the panels
ahal L he cover”ed–with a continuous film of water (that is, ‘show no water break).

—
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Again dip the panels in the alcohol , allow them to drain and dry. lhe panels
shall be used immediately or stored in a desiccator over a suitable desiccant
until needed.

4.1.2 Used vaneLa. Remove the oLd paint, etc. , using a paint and varnish
remover of the organic solvent type, or a suitable eolvent mixture. Lb “Oc “Be
a *Patula, sandpaper, or ‘other instrumentlor treatment that’ might scratch or

etch the surface. Cemplete the cLeaning % prescribed in 4. L. 1.

,..

1 .
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METSOD 105+
January 24, .1986

PREP~ATION” OF CONiRETi” PANELS
. . . .. .

1. Scofi

...

1.1 ~in method describes the procedure and, materiala required in ❑aking
concrete ‘and mas~nry panels for qne .io testing paints.

. .

Z. APPAMTUS ,::. .’ . ;:. . . .
I

2.1 Teat panels.

2. 1.1 Yhe teat panela shall be ❑ade by one of the following procedure.

2.1.2 Rocedtire A. Panela shall ba prepared from a mix o f three parts of
Ottawa Band (20-30 mesh) and ooe part of *“ite portland cement (tK$l?t C 150, type
I) , by weimt. Mix thoroughly with BUf ficient water to obtain a trowellinr$
consistency and cast into panels meaauring 6. by 6 by 2 inches. lhe top eurfacea
of the panels sb,all be “trowel cut”. Allow the pane 1s to harden in the air for
24 hours, then cure in water for M &aye. After tiie time, the panels may be
stored in an atmos@ere free of chemical fumes until tised.

I 2. 1.3 Procedure B. Pane18 shall be prepared from a mix of 1 part of port Land
cement (ASTN C 150, type I) and 1 part of graded Ottawa silica sand, conforming
to the requirements of 4 of method 2001 of Fed. Tent Method Std. No. 15S, by
volume. tlix thoroumly with au fficienc water to obtaio t.rovel Ling cOnBi@temcY u~d
cast into panels ❑easuring 3 by 3 by l/2-inch. ‘me top surface of the panels
shall be trowelled smooth, but not e xterisively; three trowellings are adequate.
Ihe panels shall be allowed to harden in air for at least 2 weaks. lhe panels may
be prepared in advance and held ready for use; however, panels tiich have aged
for more than 6 ❑onths shall not be used. lhe surface glaze shal L be removed with
No. 1 sandpaper be fore the panela are used.

2.1.4 Procedure C. Panele ehall be” prepared frau a mix of three parts of con-
crete sand (SS-A-2S1) and one part of portktnd cement (ASl?t C 150, type I) by
weight. Iii x thorou~ly with efficient water to obtaio a tcowelli”g conaietency
and cast iato panels ❑easuring 6 by 3 by l/2-inch. lhe top surface of the panele
ehall be screened and li@tly trowelled using a steel trowel. lhree and one-half
to 4 hours liter, trowel to a smooth finieh. Allow the paneln co harden in air
for 24 hours and then cure in water for 7 days. lhe panels shall be thoroualy
dried in air be fore using. ‘They may be prepared in advance and heLd ready to use.
The murface glaze shall be removed with No. 1 sandpaper before the panela are used.

.
3. REAGENTS

3.L None.
. .

4“ .. ..mocsomf....
*.
.,

4.1 See sectiow 2.—
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January 26, ‘1986

..’

PWPAEATION OF GYPSON WALtiOARO PANELS

1. X0%

I. I This method provides a procedure for preparins a gypsum wallboard teat :

panel t4tich encompasses many of the operation~l problems encountered with this
structured ❑aterial. lhis method eliminates es ❑any variables aB possible in

the preparation of pzmeh.
[

2. APPASATUS

2.1

2.2
co.

2.3

Gypsum wallboar~ meeting SS-L-30.

Joint cement euch ae manufactured by U: S. Gypwm Co. or National Gypsum

Nails. Any commercial nail recommended for sheet rock.

3., LLEAGENTS

3. L None required.

.4. mocsDuLLE

4.1 Fabricate a 24- by 24-inch teat panel by butting the beveled edges of tyo
12- by 24-inch sections of gypsum wallboard (see 2.1) and backing the joint with
a 2-114- by 3j4- by 24-inch strip of wood. Nail the wallboard to the wood strip
with a commercial sheet rock nail. ‘lhe naila shall be couutersut%. Fill tie
nail holes and the joint with a joint cement (eee 2. 2), trowel lius it .smootb and
feathering it into the surrounding areas. The panel shall be allowed to dry 72
houro before being used for teeting. If any cracks develop, refill them with
joint cement and allow an additional 24 hours to dry.

5. Noms

5.1 None

..
6. EIUfCIS ION

6.1 ~ data.

-.

...—

. . .
. .

FED. TEST METNoti STO; NO L41C

. . .
>

.,- . . .

--,. =
-.. ..=

.. . ,-

Downloaded from http://www.everyspec.com



-.. .>.
—?

-.

MSTSOD 2112
January 24, 1986

APPLIcATIoN BY SOLLES

1. SCOPE

1.1 ‘his method deecribes the application of coating materials by ❑eans of a
roller.

2. APPASATNS

2.1 Paint roller with 10 mu pile, and ,accesaories, meeting H-s_-550.

2.2 Gypsum wal Lboard panel, prepared according to method 2081.

3. RP.AGSNTS

3.1 None

4. FROCSOOSE

4.1 lhorou~ly vet the roller with the material under teat. SeuIoVe exces8
paint from the roller.

4.2 Apply from a Luer syringe to a gypsum board panel, prepared ae described
in ❑ethod 2081 unless otherwise specified, a volume of material calculated to
give the dried film thickness specified in the product specification. uei~ the
syringe before and after the application to determine the weight of material
applied.

4,3 Roll the material so that the rol Ler passes completely over all the
surface twice in the vertical and twice in the horizontal direction.

4.4 Wei@. the roller to ensure that the wei~t is approximately the same at
the end as at the beginning.

5. Wri?s

5.1 None

6. PRSCIS ION

6.1 No data

.

FED. TSST MSTSOD STit. NO. U+lC ‘
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METNoD 2131.1
JarIuaTY 14, 1986

APPLICATION OF S PSAYED F IUIS

1. SCWFE

1.1 lhis method covers procedure for both the ‘manuaL and automatic
application of finishing materials by using spraying aPParatua.

2. MANUAL APPLICATION

2.1 Cold svray.

2.1.1 Seduction of material. When dilution is necessary , the ❑aterial sha Ll
be reduced with the specified thinner to the required solids content or
viscosity. Where no viscosity is specified, spray -uts performed with standard

tYW 8uns shall be done at a viscosity of 17 to 25 seconds i“ a No. 4 Fcma cup

at 25” C (see ASIN D 1200) for pi@nented material.s, and 0.65 co 1.oO stokes at
25° C (see ASlt4 D 1545) for clear materials.

I
2.1.2 APP lication. Tne air pressure shall be kept constant and the air line

provided with n moisture trap. ‘he flow, gun distance from the test panel , and
spray pattern shall be so adjusted that the deposited film is kept smooth,
level, and wet. Application shall be made so as to produce a dry film thickness
of (a) 0.0008 to 0.0011 or (b) 0.003 :0.0003 inch depending 00 the nature of
❑aterial applied or the number of coata and thickneaa specified in the product
specification.

2.2 Hot spray.

2.2.1 4P lication. lhe packaged material shall be applied with an approved
hot spray unit. When dilution ia “eceaeary, the ❑aterial shall be reduced with
the specified thinner to the required viscosity for hot spray application. ‘he
conditions of operation with respect to temperature of heating unit, at spray
gun, and of atomization air; pceasure of atomization air and feed tank ; type and
adjustment of air cap and fluid tip on spray gun; distance of gun from work ; and
rate of flow of material at spray nozzle shall be as specified.

I 3. Au~ATIC APPLICATION

h~y automatic spraying machine which combines reciprocating rectilinear motion
with variable speed controls. and means of adjusting distance frcmn Bpray gun
teat specimen may be used. The speed of the traversing ❑echanism nnd the
distance from the @pray gun to the test .specima” shall be varied until
eatia factory spraying properties and the epecitied dry film thick ne8s are
obtained. There shall be no change in operating conditions after correct
eettinga have been determined. Application shall be to the number of mats
thickness epecified in the product apecificacion or as

FED .

~.

specified in 2.1.2.
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METHOD 2141.1
Janu arY 24 X9.86

APPLICATION OF BRUSHSD FILMS

1. SCQPE

1.1 This method covers the procedure for application of brushed films for
evaluation of coatings .

1.2 .High quality , clean, flat brushes free of loose bristles and having a
❑inimum bristle length of 2 inches shall be used. lhe brushes shall have good
softness md flexibility and shall be carefully cleaned after each day ‘o use,
Only bru~hes t,hich have been thoroughly broken in, rather than brand new
brushes , shall be used in the preparation of te~t panels. In general, the size
and type of the test panel will more or less govern the size of brush to be
used. For example, a L- to l-1/2-inch brush is suitable for areas of less than
1 square foot , a 2- to 2-1/2-inch brush for areas of 1 to h square feet and a 4-
to 5-inch brueh for areas o f S or more square feet.

2. APET,ICATION

2.1 ‘fhe material shall be applied by brush at a spreading rate normal for the
material being tested by a prewetted brush. A Luer-type glass syringe shall be
filled with the ❑ateria L under test and distributed over the panel quick Iy and
uniformly epread at a predetermined Or specified rate or wet film thickness.
The brusi, shall be wetted with the coating tested by dipping about 2/3 of the
brush bristlee into the coating and worked out on a clean surface. Repeat if
necessary util a well-wetted brush is obtained. Tnen wei~ the wetted brusb and
the Luer syringe filled with the coating material. Rewei~ the brush a“d
syringe after applicacio” of coating. Spreading rate, i f required, can be

determined with thie data. The brush application shall be by up and down
strokes , then cross wi.ae and finally with “p and down etrokei li@Cly. lhe above
operation shall be done at temperatures between 70° and 90” F unlean otherwise
specified. Allow the brush painted panela to dry in a horizontal position.

.

1

FED. TEST MSTHOD STD. ND. 1416
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METiiOD 2161
January 24i1986

APPLICAT2DN OF FI1.M WITH F 1121 APPLKA’MR
(MAmETIC CHUCK)

1. SCOPE

1.L lhia ❑ethod covers the apparatus ,for and the application of a pain”t film
with film applicator.

2. APPARATUS

2.1 Film applicator. Ihe applicator shall be made of nonmagnetic ❑etal (18/S
stainless steel has been found satisfactory). l%e applicator shall spread a
Z-inch wide or wider film and shall have such clearance that the thickness of
the resulting dried film of the material under test will be as specified in the
product specification. lhe Sird applicator or eaual has been found satis Eactc.rv
for this purpose.

I 2.2 Magnetic chuck. lhe magnetic chuck shall be of the permanent m!!gnetic

tYPe equipped with a control handle and so designed that a magnetic field can be
established at the working surface of the chuck at the will of the operator by
mechanically raining or lowering the •m~”et. The area of the working Burface on
the chuck shall be greeter than the area of the panel and the chuck shall have
eu fficient ❑agnetic strength to hold the panel io contact with &e chuck
throu~out the area of the panel.

2.3 Panels. lhe type of panels used shall be (a) smooth place gLaas, (b)
opaque ~glass, (c) metals panels , and (d) as specified on the product
specification. lhe eize of the panele shall be as epecified in the product
specification.

3. REAGENTS

3.1 None required.

.4. PROCEDORS

4.1 Pour an excess of the coating being tested on the panel just in front of
the film applicator. Pull the film applicator down the panel with a contin”ou~
and smooth motion. lhe film ao cast should be smooth , homogeneous, and free of
irregularities.

4.2 Use of magnetic chuck. To hold metal panels firm and flat during applica- -
tion of coating, “sing a magnetic chuck has been found de~irable. lhe handle of
the magnetic chuck shall be adjuated to the “off” position. A sheet of paper
(newspaper is suitable) shall be- laid on the chuck. ‘llte specified uret.gl panel
shall be placed cm the paper and the handle adj”eted to the “on” posit.a”, The
metal panel ehall be. previously cleaned by procedure in 2011. An excess quantity

FED. TSRT METilDD i.lD. ND. 141C
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METHOD 2161

January 24, 1986

of the eample shall be placed on one end of the panel and a film spread by ❑eana

of the Applicator. ‘he handle shsll be adju~ted to the ‘B0ff81 po~i~ion ad the
panel removed. tie teat panel ehall be nupported in a horizontal pesition until
the coating ham dried,

I

FED. TSST METHOD STD. NO. 141C
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HETHOO 2162
.lanuary 24,. 1986

APPLI~AT.IOtl .,oF ,F IMt WITH F 1~ APPLICATOR,.
. . . .. ,., USING S.U~ION PANEL HOLOSS

1. SCOPE “’” ““ “’ .“ “

1.1 lkis method covere proce&res for applying the film by operating the

aPPILcatOr e~ther by hand or by a ❑otor-driven ❑echa”iam.

I 2. HANO APPL lCATION

I 2.1 Apparatus

2.1.1 Suction panel holder. The panel holder coneistfi essentially of a
suction box piovided with a strai~t edge to facilitate the use of the
applicator. lhe suction box may be one of the followins constructions:

2.1.1.1 A plane plate glass panel with small holes drilled at appropriate
interva Ls , cemented or fitted on an air-ti~t wooden or metal box. Tne auction
box should be of proper size to accommodate the test panel. Figure 1 covers a
design suitable for uae with a 3- by 5-inch panel.

1 2.1.1.2 A hollow aluminum or steel one piece casting with a smoothly ground,
plane eurface into tiich are drilled small holes at appropriate intervals.~/

2.1.2 Film applicator. Tne applicator sha Ll be made of metal, preferably
noncorrosive, and shall be accurately constructed and smoothly finished. It
shall spread a film of uniform width and shall have such clearance that the
thickness of the result ins wec film of coating applied will be aB specified in
the product speci fication. -

~

2. 1.3 Teet panels. ‘She panels shall be smooth a“d flat and ❑ay be cold
rolled steel, tinplate , paper (hiding power charc), or glass as ~pecified in the
product specification.

2.2 Procedure. Place the properly prepared test panel on Cbe panel holder
with a piece of thin paper under the edge of the panel nearest the operator and
extending out beyond the holder (lhe paper serves to catch the e=ess material
from the drawdown. ) Connect the ptmel holder to the laboratory eucrion line or
a water aspirator. ‘hen place an e~eaa quantity of che finishing material at
one end of the panel in front of the film applicator. Spread. the material the
length of the panel by ❑eans of the applicator, one aide of which is guided by
the straight =?dge.. Turn off the suction, remove and discard che paper, aod dry -
the test film in a horizontal position, as specified in the product
specification. . .

&/ Tne Bird Vacuum Plate ac.ld by Bird a“d Sons, Inc. , .Easc walpole, Mass. ,
mee ta these requ irements.

FED. TEST METHOD Sm. NO. 141C
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3. MEcHANICAL APPLICATION
.

3.1 APParatua. lhe fundamental parts of the automatic film applicator~/
are the baae plate, the doctor blade, and the drive mechanism similar to those
illustrated in figure 2.

3,1.1 Daae plate. The base plate illustrated in figure 1 is a 9- by 1“2-inch
hollow aluminum casting containing seventy-five, 3/32-inch holes npaced 1 inch
on centere across the width and 1-3/4 inches on centers along the length of the
plate.?f

3,1.2

3.1.3

3,1.4

Doctor blade. ‘fhe doctor bla& may be any one of the usual types,

Test panela. Same as in 2.1.3.

Drive mechanism. lhe drive motor may be any nrotot of adequate power.
shafts with Eears to accommodate the drivinE chain for the blade ehall be olaced
at each end of tha base place. One of the ~hafts shall be cnnnected to th~
motor through a Sear speed reducer to give a rate of travel of the blade of 1
~0.02 inch per eecond. A holder for tie blade shall be bald in position by pine
which fit int~ the chains. The holder ehall be designed ,to accept weighte for
loading the doctor blade. Weights of approximately 1,000 g have been used. A
mechanism .$holl be provided to ~tnp the blade movement autc+natically at the end
o f tune drawdown.

3, 2 Procedure. Place the properly prepared tea t panel on the bate plate.
Apply auction to the bcae plate from the laboratory auction line or e water
nupirator, $fien nccee8ary to hold the test panel to the base plate. Place the
doctor blada in position on the test panel and apply a suitable amount of the
finishing material io front nf the blade. ScartSthe mechanism, r,hich
automatically drawa the doctnr blade the length of the teat panel. Turn off the
auction and dry the test film in a horizontal position aa specified in the
prnduct epecificatioo.

3.3 Precision. A precision of _@.10 ❑il (0.0001 inch) ie obtainable in the
thickncse of the applied filme.

2/ A machi@ of this de~cription ia sold by che Gardner
tinden Lane, Silver Spring, MD.

if Another type of bcce plate with hollow channela near
surface or holes. along the edges c.nly for application of
to avoid pnaaible dimpling of the aubatrate to ~ich the

—

Laboratory Inc. , 2431

the edges if Lhe upper
the vacuum may be used
test coating ia applied.

FED. TEST t41fTfu2D STD. NO. 14LC
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FIGURE 2. Motor-driven blade film applicator.
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January 24, 1986

CUNOIT ION 2N CONTAINER

1. SCOPS

1.1 lhia method covers procedyrem for determining changee in properties of
aints and related materials after packaging.

,.

2. APPARATUS

2.1 No special apparatua required.

3. SSAGENTS

3.1 None required.

4. PROCEDURES

4.1 General. Eefore agitating the contents of the container in which the
❑aterial was originally packaged or transmitted for test, open the container by
suitable means and determine the condition of the material by one of the
following applicable procedures agaimt specified requireme”ta.

4.1.1 Seadyaixed pigm ented ❑aterials (paints , enamels, etc.). Note whether
ekinning has occurred and remove any continuous skin with a spatula by first
carefully cutting the skin free from the container. Lower a stiff spatula or
paddle into the container and observe i f the material is abnormally thick or
Iivered and to what extent settling or caking ~rists. Soft c&ing can “~ual~y
be brdcen up just by stirring. Nhen firm or hard c8king is encountered, the
super natant liquid shall be poured into a clean container and then added back in
small amounts with continuous stirring until the pigment has been reincorporated
to form a homogeneo”.q material suitable for use or until it ia determined that
the pigment cannot be reirmorporated by hand ecirring. After the material had
been thoroughly stirred, examine for presence of gell bodies, or undiapersed
conglomerates aa it flows from the spatula or paddle. Umnediately after
stirring examine the surface of the ❑aterial for floating pi~ente. Flow .s&e
of the ❑aterial on a tin or glass panel, allow to drain, in a vertical position
and examine for 10SS of drying ability, color drift, aeedingi. and coarse
particle. &eck for change in viscosity per applicable method euch. an AS’Ill
D 562.

4. L.2 Ready -for~se clear ❑ateria Ls (varnishes, lacquers, oils, etc. ).
Examine for skinning, thickening,. livering gelatinous wasaea, ingredient
separation, and other specially defined characterietica that may be
objectionable for the specified material such as in 4.1.5. Examination shall be
❑ade with the une of a spatula or paddle or by transferring’ the material. to a
clear glass container.

FED. nXT METNDD Sm. tWJ. 141c-
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4. 1.3 Pastea-in-oil and concentrates. Lower the spatula or paddle into the
❑aterial nnd Paa B it over the bottom of the container co determine tne. extent of
caking. Add slowly with constant etirring the specified thinning material and
determine thether the paste or concentrate bre~o up readily to a smooth,
homogeneous ❑ixture of satisfactory brushing consistence.

4.1.4 Dry materials (pigments, toners , etc. ). Trana fer a representative amount
of the material from the contair,er to a miting eheet, Note whether the. material
ia homogeneous and hao the phyeical characteristics normal to it. Abnormal lumps
or Conglo.meratee shali be friabie or capable of being broken up or aepareted to

apPrOdmatelY individual particle size, normal for the ❑aterial, by pressure
between the thumb and fingers or by li.gjit tapping with a blunt instrument.
Ex+mine for discoloration, ” dire and other signs of contamination or adulteration.

4. 1.5 Undesirable qualities.

4.1.5.1 lhe following characteristics in the material are considered undesir-
able and objectionable under all conditions.

a. Curdling.
b. Ag810meratea.
c. Gslling.
d. Seeding.
e. Putre faction.
f. Ge8eing.

g. Livering.

4.1.5.2 The following Characteriets are considered undesirable and objection-
able if exeessive and not capable of being re,worked to an acceptable package
condition per applicable method.

a. Caking (ASTM J 869).
b. Settling (AS’Iti D 869).
c. Separation.

4. 1.5.3 I@rked chengee in the following characceriatica are not desirable but
small changea within specification limits may be permitted.

a. COar.9e particles
b, Viec08ity. See ❑ethod 4287.
c. I.as of drying ability (method 4061).
d. Color d’ri ft (method 6L23).

5. NOl?X

5.1 None

6. PREIX.LO~

6.1 No data. –

FED. TEST NETNDD STD. NO. 141C
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STORAGE STAE ILITY AT THIUDiAL’ EXTRF143S

1. SCSIPE

1.1 lhis method provides a proced~.ee for determining the etabi Lity. Of
materials hhich wuld be subjected to” unusual storage conditions .

1.2

2.

2. L

This method may be used as

APPARATUS

A comnecciai friction top,

an accelerated storage test (see 5. L).
,

L-pint tinplate can, lined as usual for the
product under test.

2.2 StOrmer viscosimeter.

3. RSAGENTS

3.1 None required.

4. PROCEDURE

4.1 Preparation of sample.

4.1.1 Fill the can with the product under test. Seal the can. lhe container
shall be e~osed to hot or cold storage as specified in the pr6duct specification.

4.2 Hot storage.

4.2.1 If hot storage is to be used, che ❑aterial under the test shall be
treated as follows , unless otherwise specified. lhe material under test shall
be held at 120” ~LO F for 168 hours. At the beginning of the teat the ❑aterial
Bhall be brou~t to temperature i“ approximately 1 hour. At the end of the teat
the material shall be brought to room temperature (77° 21” F) in approximately 1
hour.

4.3 Cold storage.

4.3.1 If the cold storage is to be used, the material under test shall be
treated as follows, unleee otheruiae specified: The material under test shall
be held at 10° ~L” F for 168 hours. At the begirming of the teat the ❑aterial
shall be brou~t to temperature in epproxinmtely L hour. :At the e“d of the test
the ❑aterial shall be brought to room temperature (77” :1” F) in approximately 1
hour.

4.4 Evaluation.

e
4.4.1 Aey change such es tie following shall be noted.

FED. TEST METHOD STD. NO. L41c
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METHOD 3019.1
January 24, 1986

4.4.1.1 ViSC09itY. llre viscosity shall be run before and
Stonner viacosimeter aa per AS7M O 562. Any change shall be

....

4.4. 1.2 Any putrefaction shall be noted. ,

4.4.1.3 A dravdown or some aimi Lar test shall be made for
ation

5.

5.1
i.e. ,

6.

of agglomeration.

NOTES /

Certain types of storage failure will not be apparent
certain bacteria causing putrefaction are i~ibited at

PSECISION

~ =,

after with a
noted.

visual de termin -

from this test,
120° F.

6,1 No dat.n.

..

I FSD. TSST NETHOD STO. NO. 141C
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METliOD 3021.1 -
January 24, 1986

SKINN INC ( PARTIALLY F ILf.512 CONTAINER)

1. SCQPE

1.1 Yhia method provides a procedure for determining the skinning
characteristics of a ❑aterial.

2. APPARATUS

2.1 Cabinet., A storage cabinet, box, or drawer of sufficient interior
dimens i-allow upright a torage of the sample containers”. lhe storage area
will be kept dark and at 22.2” to 26.7° C (72° to 80” F).

2.2 Container. An S-ounce” wide-mouth gLass jar, approximately 4-1/2 inches
in height and 2 inches in diameter, Bhall be used as the container.

~
2.3 Measuring device. A suitable volumetric ❑easuring device to measure 6

ounces ~0.5 ounces.

I 3. REAGENTS

3.1 None required.

4. PROCEDURE

I 4.1 Unless otherwise specified, a 6-ounce sample of the coating ❑aterial
shall be measured into the glass jar. Tne cover shall be secured on tightly and
the jar inverted ❑omentarily. lhe jar shall then be placed in an upri@-t
position in the dark (placing it under a box or in a drawer is satisfactory).
The test shall be made at 22.2° to 26.7” C (72” to 80” F). lh6 sample shall not
be agitated or di~turbed until inspected. ‘he coating material shall be
examined for skinning at the specified time interval.

5. NmEs

5.1 None.

6. PREcISION

6.1 No data.

.

,-

FED. TEST METROD S2D. NO. 14LC

1

-.

l-——

Downloaded from http://www.everyspec.com



.-

.“
. ... . .

,.

— -.

METHOD 3022.1
January 24’, 1986

STORAGE STASILITY (FILLED CONTAINER)

1. SCY3PE

1.1 It in the objective of this method to determine the storage etability
(filled container) in terms of the undesirable q.alitiea that may be produced
during a specified time and condition gf storage.

2. APPARATUS

2.1 An 8-Ounce wide-mouth glass jar, approximately 4-1/2 inches in height and
2 inches in diameter, shall be used aa the container.

3. RSAGENTS

3.1 None required.

4. FROCEDORE

4.1 lhe jar @hall be filled with the material under teat. Ihe cover shall
be secured on tig+tly and the jar inverted ❑omentarily. Ihe jar shall then be
placed in an upright position in the dark (placing it under a box or in a drawer
is satisfactory), The Cest shall be made at 22.2” to 26.7” C (72° to 80a F).
The sample shall not be agitated or diat,, rbed until inspecced.

4.2 Sec”ommended .stocage period (see 5.1) as follows:

1. Lacquers and dopes - 6 monmg.
2. Enamela and varnishes - 6 ❑onths.
3. Oil paints - 12 month=.
4. Other. lengths of Cime pecu Liar to a product, its use or unusual storage

conditions.

4.3 Undesirable qualities. The following characteristics in the ❑aterrial
,are considered undesirable aad objectionable.

1.
2.
3.
4.
5.
6.
7.
s.
9.

10.
11.

Caking (ASTM D 869).
Curdling.
Agglomeracee.
Coarse partic Les (method 4092).
Celling
Viscosity (ASIM D 562).
Settling (AS’111 D 869).
See ds .
Fu tre faction.
Skinning (method 3021).
Gas.

.

FED. TSST tdETHOD SIU. NJ. 141C
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METHOD 3022.1
January 24, 1986

12. Livering.
13. Separation.
14. Lost! of drying ability upon aging (method 4061).
15. Color drift upon aging (method 6123).

4.4 Reincorporation of pi~ent in the liquid.

4.4.1 After inspection without stirring’ for 1, 5, 7, 9, 10, il, 12, and 13 of
4.3, reseal the container and agitate the jar for 5 ❑inutes on a paint ~haker.
Open can and examine for compliance with 2, 3. 4. 6, 8. 14. and 15 of 4.3. If. .
piBnent is not full Y redisperaed, agitate until full d~sgernion is reached. if
po~nib Ie, and ree xsrnine.

5, NOTBS

5.1 lhis ie the recommended storage period for
relationship to the actual storage life intended.

6. PNECIS ION

6.1 No data,

the teat and has no

I
I

FED. TSST METNOD STD. NO. 14Lc
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FED. TEST METNOD STD. NO, 141C
January 24, 1986

Section 4000
.<

FNYSI CAL TES 1% OF COATING ttATER IALS
AND CUATING INGREDIENTS

.
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METHOD 4021.1
January 24, 1986

PIGMENT CONTENT (ORDINASY CENTSIFiGE )~/

1.1 lhis method provides a procedure for determining the pi~ent content of
all ❑aterials , e xrepc Cellulosic Iacquerm and vinyl paimts, tiich contain”
toluidine, chrome green, and iron blue. ‘

.
2. APPAMTUS

2.1 Weighing device. An analytical or torsion balance aen.sitive to at least
1 division on indicator per milligram (mg) and appropriately accurate weights.

2.2 Centrifuge. A centrifuge with a multi-unit head, a speed of around 2,000
r.p. m. and an individual tube capacity of 60 ml minimum.

2.3 Oven. A well ventilated gravity co”vectio”-type oven thermostatically
control~to the specified temperature 12” C.

2.4 Sieve. A sieve con formin8 to the requirements for a No. 80 sieve,
RN-s-36~ “-

3. SEAGENTS

3.1 Extraction ❑ixture A.
10 vohxnea ethyl ether - A. C.S. Seagem grade.
6 volumes benzene .- VV-B-231.
~ Volumes me K.hyl .Kcohol - O-M-232.
1 volume acetone - O-A-51.

3.2 Extraction mixture B.
3 volumes toluene - TT-T-548.
4 volumes absolute ethyl alcchol.
3 volumes ace time - O-A-51.

3.3 Extraction mixture C.
1 volume toluene - TT-T-548.
1 volume acetone - O-A-51.

3.4 E&Taction hi%ture D;
1 volume ethyl ether A.c. S. reagent grade.
3 VOIUmes petroleum ether - 0-E-751.

3.5 Petroleum ether. O-E-751.

3.6 AlcohoL. .. Absolute ethyl alcohol.

L( This method yields slightly lower res”lcs thtm the

ml.

.

nupercentrifuge method.

TEST METNOD S~. NO. 141C
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METUOLI 4021.1

Januery 24, 1986

3.7 Acetone. Acetone conforming co the requirements of 0-A-51.

3.8 Mineral spirits. Mineral spirits conforming to the requirements
I, IT-T-291.

L . PDOCEDURE

of grade

4.1 Weigh accurately, about 15 grams (g) of the sample into a weighed
centrifuge tube. Add 20 to 30 milliliters (ml) of the extraction mixture
specified in the product specification or indicated in 5.1 ; mix thoroughly with
a glans rod, wash the rod with more of the mi xture, and add enough of the
mixture to mace a total of 60 ❑l in the tube. Place the tube in the container
of a centrifug~ , surround with water, and counterbalance the container of the
Oppo@ite arm with a similar tube or a tube with water, Centrifuge until well
settled. Occant the clear super natanc liquid. Repeat the extraction twice with
40 ml of the extraction ❑ixture. After drawing off the liquid, hold che cube in
a nearly horizontal position, tap the side of the tube to dis Lodge the pigment
cake from the bottom of the glaso tube, aet the cube in a beaker of water at
room temperature and gradually raise the temperature , or on top of a warm oven
for 10 minutes, then in an oven at 105 0 :2° C (2219 ~3.6° F) for Z hour.g. cool ,
weigh, and calculate the percentage of plgmenr. Grind the pigment to a fine
powder, pass through a No. 80 sieve to remove any “skin e”, and preserve in a
stoppered tube for pigment analysis.

5. NOTES

5.1 lhe following reagents and procedures are suggested for the &’idance of
the analy.ct in extracting pigments from pastes , colors-in-oil, paints, enamels,
and Iacquera.

5.1.1 Group 1 - Piments.

All hhites.
Ultramarine blue.
Metallic brown.
%romium oxide green.
Chrome yellow, chorine orange , and molybdate orange.
Bright red, Indian red, and mineral red iron oxides.
Venetian red.
Yellow ochte.
limbers and .~iennaa.
YeLlou irotf oxide.
Carbon black.

5.1.1.1 ‘his group of pieenta can usually be extracted With mixturs A. In
caaas where the pi~ent does not separate satisfactorily from raw and boiled
Iineeed oil vehicle%, petroleum ether may be ueed.

FED, TEST MSTHOD STD. NO. 141C
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5.1.2

METHOD 4021.1
January 24, L986

Group 2 - Pigments.

L.ampb lack.
Carbon black .

I Toluidine.

5.1.2. L Pecrole.m ether ❑ay be used to extract these pi~enta from linseed
I oil vehicles.

5.1.2.2’ Mixture D ❑ay be used for ““toluidine enamels. In swe cases it may be

I
necessary co increase the ratio of ethyl ether to petroleum ether.

I 5.1.3 GrouP 3 - Pi~ents.

Chrome green.
Iron blue.

5.1.3.1 lhese pigments may be exrracted from linseed oil vehicles as
follows : Place 10 to 15 g of the sample. in a weighed centrifuge tube. Add 5 ml
of mineral spirits conforming to TT-T-291, grade 1, and mix thoroughly with a
glass rod. Add 45 ml of hot, absolute alcohol and mix thoroughly by stirring.
Seep the tube and contenc.s in a hot water bath tiile stir,ring. Remove the
stirring rod and wash any adhering pigment back into the tube with hoc alcohol.
Centrifuge , Wile hot, for approximately 2 minutes. Pour off the clear eolvent
and oil layer and rinse the tube with hot alccitol vitho”t disturbing the pigment
cake. Repeat the extraction three times. Dry the tube and contents at 105° ~2”
C (221” 13.6” F) to constant weight.

5.1.3.2 Extraction mixture B ❑ay be used in extracting cheee piwents from
varnish and resin vehicles . If Che blue portion of the pigment does not
separate upon centrifuging, i“creaae the proportion of alcohol in the mixture
until there ia ju6t sufficient to cause separation. In caee.s here the vehicle
does not dissolve properly, decrease the proportion of alcohol until solution ie
just obtained.

5.2 Cellulosic lacquers and vinyl paints.

5. 2.1 Extraction mixture C ❑ay be used for Lacquers containing ~roups 1 and 2
pigments with the exzeption of toluidine. If .sacia factory separation is not
obtained, the mixture may be modified with other appropriate solvents as
required.

5.2.2 No method ia available for the extraction of tol”idine or the group 3
pi~ents. Information as to the presence of SKO”P 3 pi~e”ts ❑ay be ~btained by
cautiously ashirtg ,a portion of the nonvolatile matter an”d e x+mining the ash for
iron and chromium.

FED. TEST METHOD S?23. NO. 141C
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METHOD 4021.1
January 24, 1986

5.3 Water-thinned paints.

5.3.1 Extract twice with distilled water, the” twice with acetone and then

with mixture C until vehicle ia removed. This ❑e,thod cannot be used with some

tYPe S Of Water-thinned paints.

6. PRECISION

6.1 No data,

—

FED . TSST METHOD SIII , NO. 141c
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METKOD 4031 “’”
January 24,.1986

NONVOLATILE VEIIICLX ISOIATIDN “(ORPINARY C@TRtFUCE)

1. SCOPE

1.1 Ibis method is
nonvolatile vehicle.

2. APPARATUS

2.1 Steam bath.

3. REAGENTS

. .. . .

to be used in conjunctiori with ❑ethod 4021 “to obta.in, the

3.1 As in method 4021.

4. PRocRDURE

4.1 Proceed as in method 4021, but retain all decanted liquid portions ,
combine and evaporate on a eteam bath until all volatile matter has been
removed. lhe isolated vehicle ia then used for other teats.

5. NOTES

5.1 None.

6. PRECIS ION

6.L No data.

.

,

FED. l?ZST METSOD STD. NO. ‘141C
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METwOD 4042.1
JanuarY 24, 1986

vOLATILE AND NONVOLATILE CONTSNT (VACUUM OVEN)

1. SCIJPS

L.1 This ❑ethod hns application hhere a solvent is difficultly driven off at
105” C (221° F) in an ordinary convection type oven. It alBo has nppLiCgtiOn

!.itere the evaporation temperature has & be maintained at a low level because of
thermal decomposition in the product under teec .

2. APPARATUS

2.1 Vacuum oven. Capable of ❑aintaining a continuous vacuum of 29 ~0.5
inchee of Hg.

2.2 Aluminum weighing dish. A flat-bottomed pan, 60 mm in diameter made of
aluminum foil.

3. SSAOSNTS

3.1 ACS Toluene.

k. PROCED~E

4.1 Place a portion of the thorou~ly ❑i=d sample in a dropping bottle and
we{a to the nearest one-tenth ❑g. Weigh one of the 60 mm aluminum di~es with

fourth-decimal accuracy. Transfer a small sample “&at bee not exceed 0.3 g to

the dish, determine its exact weight by loss in weight of the bottle. Dissolve
the asmple in 2 ml of A. C.S. reagent grade toluene (see 5.1) and dry in a vacuum
oven. Unless otherwise speci fied, the test specimen shall be heated for 2 hours
at 105” C :2” C (221” F :3.6° F) and under a continuous vacuum of 29 :0.5 inches.
Remove the dieh ftxnn the oven and upon cooling rewei~ it to the nearest one-
tenth mg. From the weight of the residue in the dish’ and the weixt of the
sample taken, calculate the percent nonvolatile .or volatile as required.

5. rwrss

5.1 It in impoctaot that the sample diaaolve in the 2 ❑l of solvent added.
If a resin is encountered that is insoluble in toluene , .s suitable mixture such
as equal volu.mee of toluene with ethyl alcohol or acetone will b: 8atisfact0ry.
lhin weter emulsion paints with 2 ml of water.

6. PSECIS ION

6.1 k data. .

— .

FED. l% S: METffOD STO. ??3. 141C
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January 24, 1986

NONVOLATIfJf CONTENT OF COPES AND lACqUESS

1. SCOPE

1.1 lhis method gives a procedure for the &termination of the nonvolatile
content o f dopes and lacquers.

2. APPASAlllS

2.1 Wei@ing device. An analytical balance sensitive to at least 1 division
on the indicator per 0.1 mg and appropriately accurate wei~ts .

2.2 Desiccator, An ordinary laboratory desiccator equipped with a sample
shelf and utilizing a suitsble desiccant.

2.3 Dish. A fLat bottom disposable aluminum dish approximately 2 inches in
diameter.

2.4 Oven. A well ventilated gravity convection-type
control~to the speci fied temperature 32” C.

3. SEACSNTS

3.1 Acetone. ketone conforming to the requirements

4. PRDCEDUSE

oven thermostatically

of O-A-51.

4.1 Place a portion of the thorou~ly ❑i~d sample in a stoppered flask or
weighing bottle and weign to the neareat 0.1 ❑g. Wei& to the ❑earest O.L mg
small dioposab le aluminum dish, aPPrO~matel Y 2 inchem in diameter. Transfer
quantity of the sample that will contain approximately 0.5 g of nonvolatile
matter from the weighing container to the dish. ~wei~ the container and
calculate the Nei@t of the sample taken. Add 2 ml of acetone, cO”forai”g tO

a
a

O-A-51, to the “sample in the dish a“d ❑ix by gentle swirling. A1l.Jw the dish
and its contents to stand at 21” C to 32” C (70” F to 90” F) for between 12 and
24 hours; then heat the dish and its contents in an oven at 60° C +2” C (140” F
~3.6” F) for 2 hours. hmove the dish from the oven, cool in a de~iccator and
wei$’t. Seplace in the oven and reheat at the same temperature for one hour,
COOI in a. dessicator and rewei~. If necessary , repeat to a constant wei~t of
within O.OOL g. Fran the wei~t of the residue in the dish and the wei@t of
the sample taken, calculate the percentage of ❑onvolatile .

5. ?UTPEs
. .

5.1 None.
.

6. ERECIS ION

6.1 Wu data.

FW. TEST UETNOD STD ti. l~lC -..
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METIDD 4051.1
January 24, 1986

VEHICLE SOLIDS (OSDINMY. cmTsrmGE)

1. Scorn

1.1 This ❑ethod gives a procedure whereby the vehicle solids ❑ay be ‘computed.

2. APPARATWS

2.1 lhe .apparatua required in this ❑ethod are a combination of that required
in ❑etiods 4021 and AB’N4 D 2369.

3. REAGSNTS

3.1 ‘he reagents required in this method are a combination of those required
in .me thodo 4021 and ASlt4 D 2369.

4. FROCEDUSE

4.1 Determine the percentage of pignent iri the sample by ❑ethod 4021 and its
percentage of notivolatile matter by ASTM D 2369. From thin data calculate tie
percentage of solids in the vehicle using the following equation:

I
Percent

khere:

~

A = percentage
B = percentage

5. t?3TES

A-B
aolida in vehicle = — x 100

100 - B

of nonvolatile in the sample.
of pigment” in the Bample.

5.1 lhis method ia subject “to the same limitations” as method 4021.

6. PRECIS IoN

6.1 No data.

. .
,.
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MS’TSOD 4053.1
January 26, .1986

NONVOLATILE VSHICU “CONI%NT

1. SCOPS

1.1 This ❑ethod given a procedure hereby the “nonvolatile vehicle c6ntent may
be calculated using the eum of the volatile matter and pigment eolids content.

2. APPASAllJS

2.1 lhe appropriate

3. EEAOENTS

3.1 The appropriate

.4. PSOCSOIISE

aPPara~s from the @peci fiC methods chosen shill be used.

reagents from the speci?ic methods thosen shall be used.

4.1 Add the Percentage of volatile ❑atter ii the aampLe as &termined by AS2M
D 2369 or me rmod 4042, to its pigment percentage as determined by &thod 4021 or
ASIM D 2698. Subtract this aum from 100 to obtain the pirc.entage of nonvolatile
vehicle in” the saiople.

5. NOTN

5.1 ‘Ihia ❑ethod ie limited only by tbe limitetiona placed on tbe methods
fiich are ueed.

6. PRECIS ION

6.1 No data.

.-’-,
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14STROD 4061.2
January 26,:1986

DRYIWG TIME ‘

1. S@PE

1.1 This method determines the various ,stages and rates of film fo>mat~on in
the drying or curing of organic coatings normally used urider conditions of .
nmbient room temperature.

2. FIIll THIQCNESS AND MANNES OF DRYIWG

2.1 lhicknem~ of dried film. lhe film thickness and application method to be
~sed d-all be ntated in tbe product specification. If the specification does
not Sive this information, table I shall be used.

TAB2X I. Dry film thickness.

Teat ❑aterial

Clear coatinsn
Dryin S. oils

Varnishes
Lacquers
Resin eolu tiona
Enmne18
Oil~ased paints
Water-thiooed

paints
; Subber-based paints
I New. ayntietica

Dry film
thickness, mm

.0304 +.0051

.0304 ~.oo51

. .

.0254 ~. 0025

.0254 ~.0025

.0254 ~.0025

.0304 ~.oo51

.0457 2.0051

.0304 :,0051

.0304 :.0051

.0304 ~.oosl

See 4.1. Add driers
a minimum. of 24 hours
be fore test.

See 4.1.
See 4.1.

2.2 Air-drying.

2.2.1 Sc.utine teatin~ Air-dry ins shall be done in a well-ventilated room or
chamber free firm drafts and duet, and. in diffused light (not in direct sun-
light ).. An illumination of approximately 25 fooc=andle”s” is preferred for
drying oil films. ‘he temperature of the air shall be between 21” C and 2S” C
and the relative humidity ehall be 50 IS percent. If the time of drying “ia not ‘. -

within tie specified limitn of tie product specification, repeat the test” under
the atmospheric conditions specified in 2.2.2. . .

.

2.2.2 SE feree teatin~ In case of diepute or diaasreement” between labora-
tories, air-drying shall be done in an atmoe~ere of 50
humidity and at a temperature of 23” C ~1” C.

FED.

-L

~4’ percent relative
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METSOD 4061.2
January 24, .1986

2.3 w. : Baking shalt be done itr a “feraid “dra’ft Iaboktitory. b“kJtiug”’oven .
capable of maintaining the specified t.emperat”re within’, a r~= of ~ZO C. me
product specification shall speci~ the specific temperature fnr the product.

.. . . . . . . . . . .. . ... .. .. .. . . .... . . . ..,. . ..

3. REAGSNTS .. . . .. . . . ...... .. .. . ...’ .,. . . . .
,, ..:

3.1 N2ne”. , . ,./ ,.. ..,. ... ; . . . . . . . . .
.>

4. PSOCBOURE

4.1.1 ‘A&l test epecimens ehall be prbpafled in”&plicate and” tested by an
operatnr properly clcilledin the methods ta. be IISCd.

. . . . .,, .!.,,. ... ,.. : . ..

11.1.2 The materials to’be tested: ahali be-applied on clean glwa .panel~ or o“.
another epecific substrate of suitable dimension;. lhe. coated panelk eh”allbe
placed. in a horizontal Position and shall be ehielded fL.OM ==eSeive &st

accumulation hhile drying. Ground glesa plates are more suitable’ for.. cbatinga
that tend to crawl, such ae low viscosity drying oils. Suitable platea can be
prepared by roughening the surface of polished glaesby. .grinding. a”ipaate,of
eilicone carbide (Grit l-F) and water between two glaea plateo.

. . . . . . . .. .. ... . -: . . .. . . .

4.1.3 IIIe ‘test films preferably sff.ltl be’:c4et”WKth a’:doc!tdr tilnde having a
Clcnrance sufficient tn .give-.the r.eCbtieri’&d dr~ film thi.ikness “in table 1. lhe
allowable. dty f~lm Chick ne.is variatio”:ab tained, qifi the’b~~dg shall fiot lie
outeide:tbe limit of O;O02 mm ovefi-tke. area. of the film to”’be tested. : When a
suitable dootor blade is not~avtiilable, or it bas-bedn agreed uponto apply ,the’
film in eeme other manner, the variO~e coqve”tiOnal and automatic •e~o& of ,.
spray; dip, :micknessek conform to tine ab6ve ‘requirementB’;

4.1.4 .Ilte”.dr y.film”thickness of the test-films etiall remeasured witi tie

Proper fihi tbicknew gauge. When pletee of small’ dree a~e:”sed, ‘meaa”remen’t iof
dry film thicknese can.be made by wei~t of platee befbre rind after coating and
calculatian,:fiom,. plate area,, and coating .golida. . . .

.,.. .:.. :. . . . .. . . . .. .. . .

4.2 I?erfoimince ofteit. .. : ,,. . .
.. ... . . . . . .

4. 2.1 lhi film. shall be tested at.points:.tiot less ttan 10.IuM. fr~tbe edges;
Tests ehall.b5me’de et regular drying intervala, such ai 5 ❑inutes, .15 minutes,
or 1 hour, demanding. on tie sped nf drying. lhe different stageeof drying,
&fined herein, shall be determined RC follows: ..-

... ,.,, , ..-, .“ . .. ... ..:..-.’ .. . .. .

4.2..2. “S”et-tn-tnuch. :An iiitermediete a~-gc in- the drying of coati’n~, painta,
or vciaitiea ‘tili@_ia reached hen”’ gebtle p~eesure tif the finger chows a tacky

I
condition. of the filmj but none of the material. ntieres to we finger. .

F31b.”.TEST t41JTJ27D’S2%L NO. J.41c
..:
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4.2.3, Dust -”free”. 7his stage of drying 6haLl be dete~ioed by one of &e
,.,followiogmetiods, aa ,s~cified: ~~ . . ‘ ‘ ,. “ .’

. .
4. 2.3.1 Cotton fiber ❑ethod, ~“p4rate a number of individual fibers from a

masa of absorbent cotton. At resualr dryitig intervalE, drOp .9eVeKal.Of tie

cotton fibers &om e hei~t of 25 w onto the fihn. lhe &at-free tlrne is. .tbe
earliest, time that the cotton fibers. may ~e remove d”by blowing lightly across
the eurface of the film.’

4. 2.3.2 Calcium carbonate ❑ethod. z.ay off along its long edge equaI pnrtions

of the teat film and record the drying time of e“ach portion before dusting.
Spritdcle a small amount of finely pow&red calcium carbonate on the film. P.epeat
the operation on different portions. of the .filrn at. reghlar. intervals, After the
film has dried tack-free (see 4.2.4). remove the calcium carbonate dust by
blowing with a gentle stream of air and. wiping with a soft cloth or camel’ s-hair

brush. The coating ~h”all be considered @st. free at the. time interval that the
calcium carbo~ate can be removed completely; .“. .

4. 2.4 Tack-free. .,. . ,.
...

4.2.4.1 Mechanical ❑ethod (eee” 5.1):

4.2.4:1.1 @“paratus. .lhe tack teeter”to be used in this method comprises
essentially a b-e or susface~ontacting portion 25”mm nquare and a counter-
balancing portion 25 by 50 mm io area. Sotb portions are made .UP from a
continuous ❑etal strip 0.406 to 0.457 mm in ihickness. To prepare the apparatua
for use, the base ii fitted vitb several thicknesses of masking tape and paper
strips to provide a means of attaching aluminum foil, aod the angle of Che
counterbalancing etrip is so adjuqted thata”weig Q& of 5 g placed in tbe
geometric center of the base is just sufficient .to’overcome the inbalagced force.

4. 2.4.1.2 R6cedure. At regul~r diying. intervale uiwe preliminary tests of
the state of tackiness of the film by placing a strip. of aluminum foil (152 by
25 by 0.012 mm) on me fiLtu and e=rtir.g fi~ finger preS8Urk against She fiiL.

Pressure of the finger-tip against the foil shall “ot be greater than that
required to obtain 8 contact area of 3 to.5 .muo.in. diamkcer., .~en me foil can
be removed without noticeable Pll, proceed piti the tark teeter. .Place Ihe”
base of tie tester on a portion of the film not pieviou?ly ueed ?nd PWe a
30&g &ei&t on the base. &move the wei@t at the end of 5 “seconds. -lbe film
shall be considered tack-free &en the’ tark tester tips civei imediat.?ly upon
removal of the wei~t. ,,. . . .

l+. 2.5 Free from after-tack. .%tm’”i. arnishem retain a’ tacky condition ‘after

the dry-throu@ period” (Bee 4. 2.6) has been reached. lhis condition ‘shguld not
be confu.red with me tack-free diying sta~ (see 4. 2.4) ‘wh\th .~cuta PreV.iOU61Y
to the .& Y-thr~d” ;ta,ge.. ‘lhis e Eete of. drying shall b:-mtenuined by @e
following method.. _ .. . . . .. . .

.,. . .“.,”. , “’.. PsD.: @T ME2’HOO S~. .lili. 141C
-.. . ,.
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4.2.5.1 f@P aratus.

4,2.5 .1.1 Tent Papt?r. Kraft paper test @heete (90# basin $tei@t) that htten
conditioned in accordance with the a tandard ❑ethod of the Technical Association
and the Pulp and Paper Industry, conforms to the following requirement (Bee
5.2).

tk+sis WGif#l C (24 X 36/500), pounds : 90 y.5
‘lhickneae, inch 0.0070 ~o.0005
Smootnn.ana , &rley, R. C. T. S. 40 ~15

W.s. 60 ~ZO
SUIOOthnesS, Sheffield “T. s. 210 ~50

W.s. 130 ~30
Water resia tance , evera~, GecOndB 120 +30
Ifurating strength , points 75 = 105

4.2.5 .1.2 Bearing wei~t, A steel cylinder 50 mm in diameter, wei~ing
2.8 kg.

4. 2.5.2 Procedure. Iay a 51- by 70-mm piece of the test paper on the film,’
and place the cylinder on the paper. At the end of 5 seconds remove the
cylinder and invert the test panel. lhe film shall be considered free from
after-tack &en the paper drops off the Cest film within 10 seconds.

4.2.6 D>

4. 2.6.1 Paints and enamels. Test the film with a finger using ❑oderate
pressure. The film shall be considered dry tien the soft tacky condition no
looser existe and the film feels firm.

u

4. 2.6.2 Orying oils. Li@tly rub tie finser .scroae the surface
films. Tne film ehall be considered dry then it no longer adberea
and does not rub up appreciably.

of the test
to the finser

4.2,7 Ory-throu& for varnieh, lacquers and eomeela. Place the teat panel in
a horizontal position at a hei~t such that, tien the thumb ie placed horizon-
tally on the film, the arm of the operator ie in 8 vertical a trai$lt line from
wciat to &oulder. Bear downward on the film with the thumb, e xertin~ the
❑aximum pre~sure of the arm, at the .eame time turnins che thumb through an angle
of 90 degrees in the plane of the film. The film shall be considered dry-through
when no looeening detachment, vrinkling, or other distortion of the film occurs,

4.2.8 Dry-hard time. With the end of the thumb resting on the test fiLm and - -
the forefinger supporting the test panel, e zrt a marimum dnwnward .pce.saure
(Without twisting) 0 E the tbundt 00 the film. Lightly polish tie cent.4cted .irea
with a eoft cloth: .lhe film shell be considered dry-hacd t#aen any mark left by
tie thumb ie completely remaved by the polishing operation.

—
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4. 2.9 Dry-to-recoat. A film shall be considered dry for recoating hhei a
second coat or specified topcoat can be applied without the develogneot of any
film irregularities , such as lifting or loss of adhesion of the first coat , a“d
the drying time of the. second coat does nit e=’eed the ❑aximum specified (if

any ) for the first coat. .“

5. Noms

5.1 lhe ecandard tark tester is fully ‘described in U.S. Pateot 2,406,989,
dated September 3, 1946.

5.2 Paper ❑eeting these requirements may be obtained from the Ckmmed
Indwtriea Asaoc”iation, 415 I.exi”gton Avenue, New York, NY 10017.

6. PRECI.S ION

6.1 &cause of the subjective nature of the dryiog time teat, the’ agreement
to be expected between laboratories depends upon tieir understanding of the
terms used, and cannot be established with certainty. Within any laboratory,
the afm’cement &pen& upon the material being tested, some coatings bein!g ❑uch
eh”arper in their end point than others, but duplicate determinations should

. .
agree -thin 10 percent of the time OE drying.

6.2 Critical factora in the measurement of drying
temperature, reLacive humidity , and rate of air flow

I

I

time of coatin”gs are room
over the sample.

.-’
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COASSE PASTICLFS AND SKINS IN OIL-BASE PALNTS AND PASTES

.1. SCOPS

1.1 ‘lhie metiod provides a ❑cane to determine the .mmunt of shine nnd
agglomerated material in oil-base paintm and paiate~ .

2. APPASAIUS

2.1 Sieve. ANo. 325 (L4 ❑icron) sieve having a diameter of 3 inches and
con form~o SS-S-366.

2.2 Brush. A l-inch camel-hair brush.

2.3 Wei~ing device. An analytical or torsion balance sensitive to at leaet
1 division on indicator per tog, and appropriately accurate weights.

2..4 Desiccator. An ozdinary laboratory desiccator equipped wi L% a sample
6helf and utilizing a suitable desiccant.

2.5 ~. A porcelain dish , approximately 8 inches in. diameter.

2.6 Oven. A well ventilated gravity convection-type oven thernnstatically
controlled to the speci fied temperature ~2° C.

3. .ILEACENTS

3.1 Serosene. Kerosene conforming to AS’ft.lD 3699.

3.2 Extraction mi xture.

10 volumes etiyl ether - A. C.S. reagent grade
6 volumes benzene - W-B-231.
b volumes methyl alcohol - 0~-232.
1 volume acetone - O-A-51.

4. FSOCSDOSE

in an oven at 105° c +2° C (221” F
and wei& it to the neareet ❑g. Wei$l
containing approximately 10 g .3f
leads and red lead) into a 250-mL
ia a paste and 50 ml if it i.s a

4.1 ~orough Ly clean and dry the nieve
~3.6° F). Cool the sieve in a desiccator
to tie ❑eareet mg an amount of the sample
pigment (25 g of pi~ent in case of bhite
beaker. Md 100 ❑l of kerosene if .sanple
paint. Thor.au@Ily mix the oample aod ker08ene, ”bredcing up, but not. grinding,
all lumps with a flattened end of a stirring rod. Wet tie sieve on bol% sides

i “’ ~

vitb kerosene. SIL$wly pour the contents of the beaker into the sieve. When the

I F%. lEST METHOD Sll). NJ. L4LC ‘“
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bottom of the sieve is covered start working the liquid-throu~ the niev’e .by
paasing tie brueh back and forth thrnux the Iiquid. No more pressure shall be
applied to tbe brush than thet necessary to keep ‘the tips of the bristles in
oontect with the bottom of the sieve. Transfer all pigment particles clinging
to the stirring rod and walls of the becker to the sieve using the brush and a
e treem o f kerosene from a wash. bottle. After C6e. liquid and rineinge have
passed throu@ the sieve, place the aievF’ in an 8-inch porcelain dish containing
250 ml of keroeene, so thet the sieve will be immereed co a depth of abnut 1/2
inch . Mnve the pi~ent remaining on the’ sieve around and over the bottom of the
eieve by paeaing the brush across it at the race of two strwes per eeco”d
during two periods of 10 seconds each . After each lo-eecond period, raise the
eieve and let the liquid run throu@. Clean the dieh , edd a new portion of
kerosene and repeat the operation until the kerosene passing over the reeidue
end throu~ the sieve in clear and free of solid particles . When the washing
aPPeare tO be cOmpLete, transfer ab~t 200 ❑l of the wash kerosene to a 400-Ml
beaker. Stir the keroeene vigorously and place the beaker on a black nurface in
ceee of tiite pigments and on a tiite surface in the case of colored pigments.

The weahing @hall be considered complete only khen no particlea collect about
the middle of the bottom of the beaker. Wash the pi$ment particles a&erinS to
the brueh into the sieve using a stream of extinction ❑ixture from a wacb
bottle. Finally waah the kerosene from the sieve with extraction ❑irture a“d
dry the sieve for 1 hour at 105” C :2° C (221” F 13.6” F). Cool the sieve in a
desiccator, wei~ turd calculate the percentage of coarm particles and skin~.

5. t@TES

5.1 None.

6. FRECIS ION

601 W data.

.. . .
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LX2ABSE ‘PARTIC@ AND SKINS IN STNTHETIC _VEiiICLE
ENAMELs, 2Ac@JSRS AND DOiES

1. SCOPE

1.1 “~is ‘athod provides a ❑earis of. determinin”g the amount of-skins and

agglomerated ❑aterial ih Byntietic v~icle, ”knamela, lacqu’=.% n~d &pea.
.,.

2. APPiKAVS

2.1 Sieve. A No. 325 (44 micron). eieve having a dimeter of 3 inches and
con form~o BE-S-366.

.

2.2 “Brush. A l-inch camel-hair brush.

2.3 Idei&ing device. At”analytical or torsion balance .sensitive
1 divisioo on indicator per mg, and appropriately accurate weights.

2.& Desiccator. An ordinary laboratory desiccator equipped with
shelf and utiLizing a suitable desiccant.

2.5 Dish. A porcelain” dish, approximately 8 inchee in diameter.

to at least

a sample

2.6 ~. A weiL ventilated gravity convection-type mven thermmetatically
controlled to the specified temperature ~2° C.

3. REACENIS

3.1 Toluene. Toluene conforming to TT-T-54S.-

3.2 Extraction mixture A:

10 volumes ethyl ether - A. C.$.. reagent grade.
6 volumee bemzene - W-B-231.
4 volumes methyl alcohol - O+f-232.
1 volume acetone - 0-A-51.

3.3 Extraction mixture B:

L:l mixture of xylene and methyl igobutyl ketone.

4. PROCSDOKE

4.1 ~orov~ly clean and dry the eieve in an men at LOS” C12° C (221° F.
A3.6’ F). Cool the sieve in a desiccator and wei& it “to the nearest’mq Wei&
‘to the neareat reg.-an amount of the esmple containing apwo~magely 10 g of

—
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/

pigment (25 g of pi~ent in caae of Wite leads and red le~d) into a Z>O-ml
beaicer. Md 100 ml of the appropriate ~olvent from 5.1 if sample is a paate and

50 ml if it is a paint. lhoroumly mix the sample and solvent, breaking up, but
not grinding, all lumps with a flateued end nf a etirring rod. Wet the sieve on.
both aidee with the solvent. Slowly pc.ur the contents of the beake+into the
sieve. When thebottom of the sieve is cnvered start working the liquid thrnugh
the sieve by passing the brush back and forth thrau@ the liquid. NO mare
pressure 8hall be applied to the brusb,’th.ao that necessary to keep the tips .nf
the brintlee in contact with the bottom of tbe sieve. Transfer all pi@ent
particles clinging to the stirring rod and walls nf the beaker to the sieve
using the brush end a atrcam of the solvent from a wash bottle. After the
liquid and rineings have passed through the sieve place the sieve in an 8-inch
poxcelain, dieh containing 250 ml of the solvent, so that the sieve will be
immersed to a depth of about 112 inch. Mnve the pigment remaining on the sieve
around and over the bottom of the eicve by passing the brush acroaa it at the
rate, of two 8trdces ‘per second during two periods of 10 seconds each. After
each 10-6econd period, raise the sieve and let tine liquid run tbrou&. Clean
the. dish, add a ❑ew portion of the solvent and repeat the operation until the
eolvent passing over the residue and thrau~ the aicve in clear and free of
solid pnrticles. When the washing appears to be cemplete, transfer about 200 ml
of the wash oolvent to a 400-M1 beaker,. Stir the solvent vigorously and place
tha beaker on a black surface in caae of tiite pigments and on a $,hite surface
in the caee of colored pi~e”ta. lhe washing shall be considered complete only
&hen no particles collect about the ❑iddle of the bottom of the beaker. wash

the pi~ent particles a&ering tn the brush into the sieve using a etream of
extraction ❑ixture from a wash bottle. Finally wash the solvent from tbe sieve
with extraction mixture and dry the sieve for 1 hour at 105” C :2” C (221” F
~3.6” F). Cool the aiave in a desiccator, wei~ ar,d calculate the percentage of
cnarne particlea and .skina.

5.

5.1

“5.2
3.2,

5.3

!UTES

Enamela, For enemela use toluene as the solvent.

Lacquera and dopaa.. For lacquera and &pea uee extraction ❑ixture A of

In .vome paints and enamels tolue”e is not satisfactory and extracting
mixture D of 3.3

6. . L%ECIS ION

6.1 No data.

should be used.

. .
..

—
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DRY OPACITY
.,

1. SCOPE ~~

1.1 ~ia ❑ethod cwers two. proce~ces fbr the application o= the coating
material to. a specially prepared substrate and the subsequent .@ategminatiOU of

its contrast ratio at the specified spreading rate. Either proce&re may be
med 1% ro~tine testing; however the procedure employing the doctor bla&~/
>ball be used in referee .tes ts.

2. APPARKFJS’ ,

2.L Hiding power char t. lhe chaT</ shall be smooth-surfaced heavy paper
tieet having a design area of 1 square foot. ?he design shall “consist of
Ilternate one-half inch black and white bands laid off in a diamond shape, with
I black and tiite rectangular center. The paper shall be coated with a iuitable
tarnish or lacquer,. so aa to ren&r tie surface ,jmpervious and resietant to
>aint liquids. ‘the’ directional reflectance of tbe black portions shall be Lesn
:han 2 percent and that. of the tiite portion 80 ~1 percent, relative “to MsO.

2.2 The auction box shall be of appropriate eize and of either type of
construction described below.

2. 2.1 A plane plate glass panel with small holes drilled at appropriate
;otervala, cemented. or fitted on an airti~t wooden or metal box. lhe auction
,OX ehould be of proper eize to accommodate the teat panel. Method 2162 giveu a
lesign suitable for use with a 3- by 5-inch panel.

2.2.2 A hollow aluminum or steel one piece caetins with o.emoothly ground
)Lame aut face into %hich are dxilled small holes at appropriate intervala.- 3/

2.3 Film applicator.

2.3.1 Brush. A l-1/2-inch b~sh of high quality, clean, free of 1008;
~ristles and h aving a ❑inimum .brietle length of 2 inches. The brush shall have
;ood eoftnesa and flexibility and shall be care fwlly cleaned after each day ‘e :
me. Only brushes tiich have been UIorou@Ily broken io, rather than brand new
,mmhea , shall be used in the preparation of test panels.

Remulta obtained by this procedure are ❑ore reliable’ becauae the mechanical
❑etiod of forming films i.a more reproducib le than h.and_brushin8.
~ar.ts (Fomn No. 03-B) obtained from the Merest Co., 211 Centre Street, New
York City, are satin factory. Charts may also be obtained from tie

International ~oto, Co. , 570 Seventh Avenue, New York City .
The Bird Vacuum Plate s@d by Bird & Sons. Inc., East Walpole, MA, ❑eets

theee requ iremente.

FED, TEST METMODS2D. f’11. 141C
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2.3.2 Doctor bladm. A doctor blade, such as the Bird film applicator, tiich
shall be ❑ade of metal, preferably ❑oncorrosive, and ehall be accurately
constructed and smoothly finished, shall be ueed. It shall spread a film of
uniform width and shall have such clearance that the thick neso of the resulting
wet film of coating applied will be as spcci fied in the product speci ficatio”.

2.4 Gless ayrin@. A 1O-M1 Iuer syringe.
. -.

2.5 Ifei@ing device. A bale”ce or scale capable of wei~ing to the nearest
.- 0.01 g.

2.6 Wei&ing device. Am analytical or torsion balance aenaitive to at least
1 division on indicator per tog, and appropriately accurate. weil$ts. A magnet-
ically dampened balance is useful here.

2.7 Panela. G1c8s plates , such aB window glasa, with ❑inimum dimensions of
12 inth by 12 inch.

3. SIAGSNTS

3.1 None required.

4. HIOCEDUSE$

4.1 Procedure A. Brush application,

4.1.1 Preparation of brush. Dip the brush intb the coacing ❑aterial and work
until it does not pick up or lose much of the coating in brushing nut a normal
coat .

4.1.2 Sample measurement. Draw into me syringe the epccified volume of the
coeting material and wei~ the brush and syringe to the nearest 0.01 g.

4.1.3 Application of coatin& Plate the chart in a horizontal pnsition and
tranafer the coating from the syringe to the cherts , ❑oving the syringe over the
eurfaCe of the chart in euch a manner that the stream of coating in fairly
evenly distributed over the design area. Bruch out the coating as uniformly as
poseible river the entire dceign ,area by brushing in one direction and then
rotating the chart one-fourth revolution until the brushing IIW+ been cnmplcted
in four direccione. Immediately rewei~ the brueh and syringe and record the
wei@t of coatiqg applied. Repare three or four test filmc following the same
procedure but uning quantities of the coating material @lightly lass and
sli@tly ❑ore than the volume specified.

“4.1.4 Drying of coatin~ Place thejcharts vith the test coatingc in a
horizcintel position and eir dry for 24 hours under the condition described in
me sp3cificati0n,

FED. TFST MBTfDD STD. NO. 141C
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4.1.5 Calculations. .

4.1.5.1 Contrast ratio. Measure the dayli~t 45 degrees, .0 degree~ direc-

tional reflectance of the films over both the black and tiite portions of the
rectangular centers, by ASIU E 97. Calculate the contrast ratio fbr each film
cast in 4.1.3 8e fOILOws:

Contrast ratio =
Reflect ahce over black
Reflectance over tiite

4.1.5.2 Volume. Determine the epeci fic gravity of tie coating material as
&scribed i= D 1475. From the weight of “the coating applied and its
Bpecific gravity, compute the number of ml of coating per square foot in each
film cast in 4.1.3.

4. 1.6 Plotting of curve. Plot ml of coating material (ace 4.1.5.2) versus
dry contrant ratio (see 4.1.5.1). Draw a mnootb curve through the mean of this
8erie8 of pnints .

4.1.7 Interpretation of data. From the curve, read the contrast ratio at the
specified voLume. If the contrast ratio at this point in equal to or greater
than that specified, the coating material passem the dry opacity requi:ementa.

4.2 procedure B. Doctor blade application.

4.2.1 SeLection of doctor blades. Table I may be used, as a wide in the
selection of the proper doctor blades hen the specification requirernente are
stated in terms of either ml per square foot or square feet per gallon. Exper-
ience will show tiich doctor blade ie ❑ost Likely to provide tbe opreading rate
desired vim the particular mater’ial being tested. On a ❑umber of interior flat
paints for instance, thitb were examined, tie calculated wet film thickne.sees
obtained were from approximately 0.0002 to 0.001 inch greater iiwn the fi~re
❑arked on the film applicators &pending upoti the one used and tbe ,coating
material. This statement ia ‘~ven merely to caution the operator against
assuming that tie figure on the film applicator will nece.eaarily represent the
wet film thicknena of any coating material laid down by it with this method. and
does not mean that its use fulneas is impaired, if this ie recognized.

.

—
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TADL.E I. aide to selection of proper doctor blades.

=
0.0015
0.002
0.0025
0.003
0.0035
0.004
0.005
0.006

Corresponding ..

I

Approximate Bpreading
❑l per rate (fiquare feet

square foot

3.5 r
4.7 ‘ .>
5.9
7.1. .
8.3 . ..’.
9.4

.. 11.8 :
14.2

per I+1100)

1,1)70
800
640
53.5
.460
400
320
265

lhe doctor blades shall be so eelected an to give at least three fairly closely
spaced points in the range of the npecified spreading rate .

4.2, 2 Preparation of substrate. Cut several hiding power chartn (see 2.1)
down the middle lengthwise and trim off one end of the swatch if necessary so
that hen placed against guides of the auction box it will just cover the last
suction holee. Wei@ each swatch to the nearest !ng.

4.2.3 Application of e’eating. Apply a“ film of the coating material to each.
of the prepared aubatratea (ace 4.2. 2), usi,ng the selected doctor bladee (ace
4. 2.1), as described (see. 2.3. 2). Immediately ‘after the coating ❑aterial has.
been placed in front of the doctor.blade, raise the end of the suction box
nearaat the operator 130 that the coating material will flow to the back of the
doctor blade, making sure. that it. flowe into both cornero. A spatula may be
found ueetil in spreading the ❑aterial if it is of hi~ viscosity.

4. 2.4 Examination of test fiim. The test films Shall be examined by one of
me following ❑etboda.

4. 2,4.1 Method A, wet film. Wei~ the conting charts to the neareat mg
irmnediateLy after coating has been applied ,md. compute the wei~t of each test
film. lhifl can be done with small error if the anticipated weight is calculated
in advance and the approximate weights placed on the balance pan. A magnetically
demped balance may be used to. particular. advantage. Ory the tc%t specimen, ae
described in 4.1.4, and determine the number of square inches of each. test film.

4.2.4. L.1 Calculation.
.’

4.2.4 .1.1.1 Contraat ratio. Determine the contract ratio of each teti film”
‘ aa described in 4:-L;5.1. . . . . .

—
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MSTILLWD~-121. 1“
January 24,’ 1986

4.2.1+ .l.l.2 Volume. Determine me specific gravity of the coating .material
at. &scribed in. ASTM D 1475 and calculate the volume of each test film in ml per
square foot by the following equation:

~=wxw
SXA

hhere,:-.

Z = Milliliters of. coating material ‘per square foot.
W = Weight of wet c~ti”g in grams.

I
S = Specific gravity of the coating material.
A . Area covered by the coating in square inches.

I 4. 2.4.1.1.3 Plotting of curve. Plot. a curve as deecribed in 4.1.6 using tbe
values obtained in 4. 2,4.1.1.1 and 4.2.4.1.1.2.

4.2.4. L.1 .4 Interpretation of data. Follow the procedure &scribed in 4.1.7.

4.2.4.2 Method’ B, dry film. Dry tie test specimens F described “in 4.1.4,
wei@ and compqte the wei%t of each dry test film. Determine the ❑umber of
equare inches in each teat film.

.,
4.2.4. 2.1 Calculation.

4.2.4 .2.1;1 NOnvoiatile ❑atter. Determine the &action of nonvolatile matter
in the” coating materaal as follows: Wii~ to the nearest mg a poir of glaaa
panels. S~ndwich &&t 2 s of coating ❑aterial between them and rewei@ .
Separate the panels by sliding. them apart and dryiug them under the same
conditions and for ~e same period of time as the test films. ,Sewei@ and
compute the fraction of nonvolatile matter. 2% is factor and the specific
gre.vity of the dating material (see AS’Ill D L475) are used in tbe following

e~ress iOn ~ calculate tie rate at ‘tiiti the coating material was appLied in ..
terms of ❑l per f3qu&e foot.

kere:

W E Wei@t, in sr.mns, of dry test film;
N o Nonvolatile content of the coating material, e~esaed as a &cimal

fraction.
S = Specific gravity of the coating material.
A < Area covered .by the coatins, in square inches.
Z ‘“Milliliters of coating material P& aquere ‘foot.

. . .

“z=
w x 144

NxSX”A . .

I Note. If tie aria of. tie test film i8 kept con~ tant ,Jhe above equation ia
simplified .to: _

FSD. ‘L%ST’ METSDD Slf). tO. l~lC ---

.5
.

-... = —

.-:. ” “-”

Downloaded from http://www.everyspec.com



,- .-. .
=-

METKOD 4121.1
January 24, 1986

~-Wx K
NxS

and since for any given coating material,
be further simplified to

Z= WXKI

4. 2.402.1.2 Contrast ratio. Oe.termine
an &scribed in 4.1.5.1.

N and S are constant, the equation may

the contraat ratio of eoch test film

4. 2.4.2.1.3 Plotting of curve. Plot a curve an described in 4.1.6 using the

valuea obtained in 4. 2.4.2.1.1 and 4.2.4.2.1.2.

4. 2.4.2.1.4 Interpretation Of data. Follow the procedure deecribed in 4.1.7.

5. NOTES

5.1 None.

6. PRECISION,,

6.1 No data.

I

.

.
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Januaty 24, 1986 -

HIO~G ~ss (CON12LAST SATIO) -

1. smPs

1. L lhis method o f test covers a prc.tedure for the evaluation of hiding power
by establishing a contrast ratio of directional Ieflectc,nce of a specified dry
film thickness coated over black carrarg ,@asti to the directional reflectance of
the inme dry film thickness of coated film over uhite carrara glass.

2. APPANATUS
!..

2.1 k.ctor blade. The doctor blade shall be “selected -for the desired film
Chickneen by castins a film on a tin panel. The ,film is air-dried and the film
thickness determined with E micrometer by AS’ll D 1005 or other suitable method
after an air-dry interval o f 24 hours. lhia “procedure is repeated until’ a
doctor blade is obtained which wil L produce the dry film “thitknesi specified in
the detail specification.

2.2 Panels. Black and tiite carrara glase panels of adequate eize shall be
used. Tne uncoated bl.sck carrara glass shall have a dayli@t , 45 &grees, O
degreee directional reflectance of not “more than 1 percent, and the uncoated.

tiite carrara slass shall have a daylixt, 45 degrees, O degrees directional
reflectance of 86 :2 percent (relative to UgO).

2.2 t4icr0meter. A micrometer or other suitable ❑eans of determining dry film
thick nesses to the nearest O. 0001 inch .

3. SSAG~TS

3.1 kbne required.

4. FROCSl)05E

4.1 Ihe dactor blade which
in caeting the coating 00 the

gave the desired film thickness shall be utilized
black and hhite carrara glass. A thorou~ly

representative portion of paint shall be cast on Ute carrara glaso, ua~ng the
selected doctor blade ac deecribed. An exceaa of tie paint under teat’ shall be
poured just in front of the film applicator with the end of the plate nearest to
the operator raised 80 that the paint will flow to the back and both corners of
the film applicator. llie panel 6hall be immediately lowered and the drawdown
made, continuing “the motion down, until the lower end of the panel ie reached.
lhe paint film shall then be dried in the prescribed ❑anner in a dust free
cabinet. Ihe reflectance of the coated blatk aod hhite c“arr.ara glaae hall then
be” determined in accordance with AS’fM E 97. 2he contrast ratio shall be
calculated by dividing the reflectance value of the coated black panel Ay the.
reflectance of t~-e coated white panel.

—

1
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5. tm’ll?s

5.1 None.

6. PRECIS ION

6.1 No data.

..’
..._
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REDUCIBILITY AtUJ DILUTION STAS2LITY

1. SCOPE

1.1 lhi8 ❑ethod provi&s a procedure for determining the reducibit”ity of a
coatins material with the recommended solveot for that material.

2. APPARATUS

2.1 A LOO-ml stoppered graduated cylinder.

3: SSAGSNTS

3.1 None required.

4. PSOCEDUSE

4.1 Material preparation.

4.1.1 ‘he material shall .be diluted with the amount of the solvent required
in the product apeci fication or according to me ❑aou facturer’ B inatructione,
hichever appliee.

4. 1.2 Unless otherwise specified, all materials used .in and during the test
shall be at a temperature of 23” C ~1.1” C (73.4” F 22” F).

4.2 Observation UPOO mixioa. The material shall mix readily and eaeily
without excess stirring or shaking.

4.3 Observations upon atandin~. Let the diluted material stand undisturbed
for k hours unless otherwise specified in the pro&ct apeci fication. At the end
of tbe atandins period, freedom from the following” defects shall be observed:’

Curdling.
Recipitation.
Separation.

4.4 If doubt exists as to the condition of the ❑aterial after tie standing
period, flow an amount of the. ❑aterial onto a s1.sss panel without agitating it.
Any of the defects mentioned in 4.3 will then be observable.

5. tx3Tss
-

5.1 None.

6. PRECIS 10t+-

6.1 No data. —
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GOLIJtt OF TSANS PASENT LIQUIDS (ACID: ~TASS IU4 DICSfSUTE SCALE)

1. SCOPE

1.1 This ❑etiiod covers the preparation and
color specification of,liquids, such as, oils,
used in organic coating ❑aterials.

2. APPARATUS

2.1 lbbes. Gardner bubb Ie tubes~/ made of
even bottom and having the following dimensions .

Lse of primary standards for’ the
varoishes, resin solutions; etc. ,

clear glans with a closed flat,

2.1.1 A uniform internal diameter of 10.75 ~0.025 mm throu@out the length of
tie tube .

2.1.2 An internal length of 112 ~0.05 mm.

2.1.3 An etched Line around the outside of the tube 5 mm from the open end.

2.1.4 A second line around the outside of the tube 13 mm from tile open end.

3. REAG8NTS

3.1 A. C.S. reagent grade of potassium bichromate .

3.2 A. C.S. reagent grade sulfuric acid.

4. FROG8DuSE

4. L Preparation of standard.
in LOO ml of the sulfuric acid.
effect complete solution of the
heating causes abnormal darkening of the solution.

Dissolve the specified wei@t of the dicilromate
Gentle heat may be used, if necesnary , to

bichromate. Excesoive cemperatureg or prolonged

4.2 Performance of the test. Fill one of the tubes with the materia L under
teat, and a second tube with the bichromate solution. Place the tubee close

together, and holding them against a bae~grouod Bubatantially equal in illum-
ination to that of a fairly li~t overcast northern SL$Y, make the comparison by
viewing the light transmitted through the liquids.

~1 Sui table tubes may be ob taioed from the Gardner Laboratory,, Inc ., 2431
Linden Lane, Silver Spring, MD. . . .

.

—
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5. NOTES

5.1 Solutiono of potasaium bichromate

.=
.,

.- -:7.. , -.

!—

..—.

and sulfiric acid are not stable and
must be fresh Ly prepared for each test. Hence suitable amble secondary
otan&rda (see methods 4242 and Asl14 D 1544) of equivalent color range ❑ay. be
used as a ❑atter of convenience. However,,’in caaee here the color of the
material under examination ie found to be ,#arker than the eewndary standard tie
dichromaca solution shall be made up for the final decision.

6. PRECIS ION

6,1 No data.

--

. . .

—
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GOLOR OF TNAtG PARENT LIQUIDS ( SELLIGE SCALE)

L. Smm

1.1 lhis ‘method covers the use of
color ape”cificacion of liquids, such
used in’organic coatins ❑aterials.

2. APPARATUS

2.1 A LLellige color comparator.

a eeriea of glass color standarde for the
as oils , varniaheB , reBin 8ohJti0nB, “etC.,

,.,

2.1.1 Color standards. lhe Hellige glass color standards for varnish. lhese
etandards coneist of eighteen filters mounted in two kheels. Ihe filters in one

tieel are numbered from 1 to 9 and in rhe other *eel L7.to 9L.. Filter numbers

IL to 9L are li@ter in color than the corresponding filters numbered L to 9.

2.2 Sample container. A.glass tube, as Gardner bubble tubea~f, ❑ade of

clear glass with a closed flat , even bottom and having the following dimensions .

2.2.1 A uniform internal” diameter of 10.75 :0.025 ❑m through&t the len@h of

me tube.

2,2.2 An internal length of 112 ~0.05 mm.

2.2.3 An etched line around the outside of the tube 5 mm Erc+nthe open end.

2.2.4 A second line around the outside of the tube 13 mm from the open end.

3. REAGENTS

I
3.1 None required.

4. PROCEDURE

4.1 Fill the tube with the material and place it in the comparator. ti”mpare
the color of the li@t cranamitted by the ❑aterial under teat with mat

transmitted by the specified standard.

5. Noms

5.1 IMe Lavibond equivalents of filters 1 thrcu~ 9 nre 8howo in the
. .

following table .
.

.... .

~] Suitable tubes and reference standards may be obtained from me Gardner
Laboratory, Ini. , Bethesck, .MD.
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6. PRECISION

6.1 No data.

Combination of Iavibond glasses to approximate Rellige stanbrds.

Iavibo”d glasses
Hellige standard

,,
Sed Yellow

I i

I
1
2 I 0.3 1.6

0,7 3.2 I

I 1.1
1.9

5.6
10.’4----

3.i 17.3
5.0 27.0
9.0 39.0
16.5 54.5
40.0 So.o I

.. . . .

—
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W LQR OF PIGWNTti ~ATINGS

1. SCOPE

1.1 lhia method covere a procedure.for.tie ~ompariaon.of the color o.fa dried
film of pigmented organic coating ❑aterial, witi ,that of.,(l)a dried film
airnilarLy prepared from a liquid re”ferqhceatandard, (2) a previously prepared
reference film, or (3) a designated color ship. “ :... . .

2. APPARATUS

.2.1 None.

3. sEAGEN’fS

3.1 None.

4. FROCSDORE

4.1 Preparation of “film. Apply a film of che sample ~n&i test to the
designated eubetrate in the manner and to the thickneBs specified in ttleproduct
specification. If a liquid reference standard is specified, prepare a film of
it in the same ❑anner. Dry the teat film, or the test @d refereoce films, aB
the case may be, under the conditions prescribed in the appticabLe epecification.

4.2 Gnaparisou of color. Visually compare the ;olor of the teat film with
that of the reference film aa received or prepart?din 4.1, or with the color
chip by viewing them under an illumination substantially equal to that of a
fairly Ii@t overcast northern sky. Arrange Che two films or the teat film and
color chip beside each other on a table io front of a north light no that the
illumination centers cm am angLe of abcmt 45 de~ees and the viewing is neayly
normal to the surfaces to be cmnpared. Prevent appreciable quantities of
ertraneot+slight from reaching the ~pecimen by covering nearby bri~t walls and
ceilings with black cloth. Eazlude all adjacent colors from view by placing a
piece of oeutral paper with a square section cut from the center over the
epecimens, so that one-half of the square will be over the teat fiLm and the
other half over the reference film or thip.

4.2.L When it is ❑eceena~y to compere films of difference degrees OE gloss,
wet the films with “water or heavy uater-tiite mineral oil, if water does not wet
the films, be fore making the compaziaon.

5. NJTES
.’

S.1 If in doubt about the exactnese of the color match, the test ehall be
made in accordance with AS’TND 2244 or other Equivalent procedure and
equipment. ‘he unit or units of color difference allowable ehall be stated in
the product specification.

FED. TEST METSOO STD. NO. 141C ““
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6, PRECISION

6.1 No data.

..
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t4ETHOD4251
January 24, 1986 -

,,

SPSCTSOPSOTWETSIC DATA :

1.1 This method utilizes apectro~otometric data and the CIE (1.C.I.) standard
obaerver~/?/ and coordinate ayetem to opeci~. colors of nonfluorescent specimens.

2. APPARATUS

2.1 A epectroghotometer ehall be used to ‘measure tie relative spectral radi-
ance factors of a specimen thcou$mut the visible spectrum.

2.2 The directions of illumi”atiug aud viewing measured from the perpendicular
to the illuminated face of the test opecimen $haLl be uithin 10 degrees of those
indicated in table I. 2he illuminating and viewing conditions ❑ay be inter-
changed without altering the reaulta.

I
2.2.1 For reflectance measurements, instruments having different viewing

geometriea are permitted, namely either 45 degrees directional viewing, or
diffuse viewing. Difhse reflectance measurement of glossy specimens may be
made uith or without inclusion of the specular canponent of reflected flux.

2.3 Standard Bourcea. Standard eource A shall be used for the colors af
spec~mena ~n incandescent-lamp Li@t ; standard Bource C for the cc,loraof
epecuneus In &y Light. lhe relative spectral irradiances, HA, o f theee two
standard eourcea hwe been combined with the spectral trietimulus values to
obtain the valuee in tables 11 and 111.

2.4 Standards.

2.4.L For transparent specimens, the standard is tie source.

2.4.2 For opaque specimens, the standard is a freshly‘prepared layer of
magneeium oxi& of 0.5 mm ❑<nimum thickness identically irradiated and viewed._

,. 3/

TAsfx I. Illuminating and viewing conditions.

Geometric directions
Meaauremenc Illuminating Viewing

Tranmnittance ~.. 180”
Reflectance 0“ 45”

o“ Diffuse ~
~1 Proceedings, Eighth Sesaion, Commission International de 1’Eclairage,

Cambridge, England, September 1931, pp. 19-29.
~f D. B. Judd, the 1931 1.C.1. Standard Observer and Coordinate Sys~em for

Colorimet<-yi-J. Opt. WC. &n., 23, pp. 357-374 (1933).
~1 Preparation and colorimetri,cproperties o f a magnesium- aide reflectance

standard as included in ASIM D 986.
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.1:
-.

. .... a -

-.. ” .-’

Downloaded from http://www.everyspec.com



. .- . . . . ..,. .

METHOD 4251
@u ary 24, 1986

3. RSAOSNTS

3.1 None required.

4. EllOCSDLRIE

4.1 Calibration.

4.1.1 Cheek the calibration of the photometric ecale at reasonable time
intervala to insure accuracy over the entire range by measuring relative
epectral radiance factora of spectrophotornetric atandards._41

4.1.2 Calibrate the wavelength scale at reasonable intervals by using
spectrum eources or a didymium filter.

4.1.3 Use spectrometer elitfisufficiently narrow ao that slit-width error ia
negligible.

4.2 Handle test specimens carefully to avoid contamination or discoloration,

4.3 Determine relative epectral radiance factors throu~mu t the visible
spectrum at intervale sufficiently close so that the curve drawn by
interpolation will not be changed by measurements at additional wavelengths.
Ten-millimicron intervals are ueually sufficient.

4.4 Comrutations.

4.4.1 ~ltiply for each wavelength the reletive spectral redianee factors of
the epecimen. R~, by the PrO~cts Of s~ctral irradin”ce of tie de~i~ated

4
etandard source, H and the spectral tristimulue valuea, x~, y~ , and z~ , aa
contained in table I or III.

4.4.2 Sum the producte com~ted in 4.4.1 and divide by 105 to obtain the
speciuientristimulue values, X, Y, and Z. If required, calculate the
chromaticity coordinates, x and y, frcenthe followins definitions:

x-x fs, y- Y/s, s-x +Y+z

~/ Spactrophotemotric atandards may be purchesed frnm the National
Standards.

—
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38o
90
400
10
20
30
40
450
60
?0
80
90
500
10
20
30
40
550
60
70
80
90
600
10
20
30
40
65o
60.
70
80
90
700
10
20
30
40
150
60
,70

.- -;=.. -

@LSIWD 4251
January 24, 1986

TABLE II. Computation form for CIE standard source A (2854” K).

1
5
19
71

262
649
926
103L
1019
776
428
160
27
57

425
1214
2313
3732
5510
7571
9719
11579
12704
12669
11373
8980
6558
4336
2628
1448
804
4CUI
209
110
57
28
14
6.
4
2

09828

k
.4476

m

1
2
8
27
61
117
210
362
622
1039
1792
3080
4771
6322
76OO
8568
9222
9457
9228
854o
7547
6356
5071
3704
2562
1637
972.
530
292
146
75
40
19
10
6
2
2

.00000.

‘A.’
-4075

m

6
23
93
340

1256
3167
4647
5435
5851
5116
3636
2324
1509
969
525
309
162
75
36
21
18
12
LO
4
3

35547
2A
.1449
r

RA

D___ -- :.
.--, -- -.
.-: -_ _.
. -- -- _.
. -- _- -.
. -- -_ -.
--- -- --
. -- -- --
. -- _- _-
. -- _- -.
--- -- --
. -- -- -.
--- -- --
. -- -- _-
. -- _- __
--- -- --
. L- _- _-
.-- -- __
--- -- --
.-- -- --
--- _- __
--- -- --
. -- _- _-
. -- -- --
--- -- --
, -- -- --
. -- -- --
, -- -- --’
.-- -- --
.-- -- --
. -- -- --
--- -- --
. -- -- --
. -- -- --
. -- -- --
--- -- --
. -- -- --
--- -- --
. -- -- --
--- _- --
-X+y+z

7( SAR); Z(llAR);

.

“z=

-
e=

___
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T@LE 111, Computation form for CIE Btandard source C (average daylight).

38D
90

400
10
20
30

42
60
70
80
90
500
10
20
30
40
550
60
70
80
90
600
10
20
30
40
650
60

:
90
700
10
20

z
750
60
70

z(F&)~

1;
85

329
1238
2997
3975
3915
3362
2272
1112
363
52
89

576
1523
2785
6282
5880
7322
8417
89S4
8949
8325
7070
5309
3693
2349
1361
708
369
171
82
39
19
8
4
2
“1
1

98o41

k
..

.3101
-GWE

2

3;
122
262
443
694
1058
1618
2358
3L01
4833
6462
7934
9149
9832
9s41
9147
7992,
662)
5316
4176
3153
2190
1443
886
504
259
134
62
29
14
6
3
2
1
1

100000

~c
.3163
m

z(~)A

20
89

4ob
1570
5949
14628
19938
20638
19229
14972
9461
5274
2864
1520
712
388
195
86
39
20
16
10
7
2
2

118103

:C
.3736
T

R~ .

).-: --:’”:.
.-- -,- .,-.
.’_- -- -.
:_ _ -.
._ -----
------
,-- --. -.
.-- -- -.
___ -- -.
.-- -- -.
.-- -- --
.-- -- --
.-- -- --
.-- -- -.
,-- -- --
,-- -- --
--- -- --
0-- -- --
--- -- --
.-- -- --
.-- -- --
.-- -- --
.-- -- --
.-- -- --
.-- ..- --
.-- -- --
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4.5

4.5.1
factor,

4.5.2

“4.5.3

.- :-7..,
,..

. .

.

t4ETKOD4251,
Jamiary 24, 1986:

Seporting results.

&port tinetristimulua values , X,“Y, aridZ; or the relative Luminance
Y, and the chromaticity coardinat& , x and y : ‘

.,

Rerxmt the standard source used ‘inthe computations’.

F@port the illuminating and viewing conditions of measurement.

5. NOTES ..

5.1 None.

6.’ FRECISION

6.1 NO data.

-- .-
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‘..

. . .
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METHOD 4252
January 24, 1986

... .

COLOR SFSCIF1CAT20N FROM PFUYIUELECXRICTR2ST2MDLUS DATA

1. SCOPZ

1.1 Tnis metiod utilizes data from tiotoelectric tristiinuluscalorimeters tq
epecify colors of.nonfluorescent a~cime”ns, in approximate accord wit@ the 1931
C2.E(1.C.I.) standard observer and standard source C (average dayli@rt):
Accurate color measurement of test specimens by this.method is possible oily
with color standards that have been calibrated accurately from apectro~otometric
data by meth6d 4251 ard that have epectral characteristics similar to @ose of
.tne epecimena.

2. APPASATUS

2.1 Components. lhe apparatus, in which specimens are illuminated and viewed
under controlled Seometric conditions, shall consist of an incandescent lam”p
source, one or more photocell, and an appropriate Cristimulus-filter #et.

. .2.2 Illuminating and viewing conditions. Tne directions of illuminatin~ end
vlewi”g measured from the’perpendicular to the illuminated face of.the test
epecfmen shall be within LO degreee of those indicated in table I. lhe illum-
inating and viewing conditions may be interchanged witiout altering results.

2.2.1 For reflectance measurements, iostrumente having either of the viewing
geometries listed in table I are permitted. tiffuse reflectance meaaurementa of
glossy specimens may be ❑ade with or withwt inclusion of tirespecular .xrnpo”nent
of reflected flux.

2.3 Tristimulus-filter set. Filters of the tristimulua-filter set may be
interposed in succeasio” either between the source.and the test specimen or
between the teat specimen and theviewing photocell. Alternatively, several
photocells may be used itrdeach filter of the set may have its own photocell.
lhe filter aet may be designed to pro&ce snurce-filter photocell respense
functions“uhich will give calorimeter readi”ga directly proportional to the CIE
trintimulue values, X, Y, and Z, or to produce reeponee bnctions auth that the
CIE trietimulus values can be derived frcm the calorimeter readings.

TAEL8 L Illuminating and viewing co~ditions.

Ceometric direction
Measurement

.-
IlluminatinE ViewinE

.
transmittance O* ‘180”’
&fLectance -

. .
o“ “- .’45”

—

,.- ..
FSD. TEST METHOD STO. NO. 14Lc ..
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t4ETHDD4252
January 24, 1986

2.4 Standard source, The equivalent of CIE standard source C shall be used
to obtain the colors of specimens for average dcylight.

2.5 Standards.

2.5.1 Primary standards.

2.5.1.1 For transparent epccimens, the primary standcrd is the .eource.

2.5,1.2 For opaque specimens, the primary standard is a freshly prepared
layer of magnesium oxide of 0.5 nun❑inimum thicknese ideriticailyirradiated and
viewed.

2.5.2 Secondary atandarda. Secondary standards having epectrul character-
istics eimilar to thoee of the test specimens shall be used since the usual
source-filter-photocell combination only approximate the CIE functione.
Tri8timulu8 values, X, Y, and Z for aoucce C for master secondary standards
ehall be obtained according to method 4251. Working atendardc having neerly the
acme spectral character as a master standard may be calibrated by direct ~oto -
electric comparison of tri8timulu8 values.

2.5,2.1 For transparent e~cimens, glass .filteremay be used.ae secondary
standards.

2.5.2.2 For opaque epccimena, porcelain-encmeled plaques known to be reaaoo-
ably permanent in color characteristics may be used repeatedly or impermanent
meterials such as Wnsell paper”amay be used nod discarded frequently. ?he
geometric conditions of standardization for reflectance standards 8hould be the
acme aa those of the colori.meter.

3S REAGSNTS

3.1 None required.

4. PXOCSDUSE

4.1 Select a stendcrdhnving spectral characteristics similar to those of the
teat apcchnen.

4.2 Set the Calorimeter to read the valuee asaigned to this stawdcrd based on
calibration relative to a primcry standard. --

4.3 Read the values of the teet specimen.
.:

4.4 calculation.;

4.4,1 Calculate tfretristimulus values, X, Y, and Z, a.sprescribed in.tbe
inatructiona for we of the calorimeter.

FZD. TEST I.UT133DSID. IX).141C

2 -.

--.. .=

Downloaded from http://www.everyspec.com



. . .

,- :-=..., ..
-.
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JanuarY 24; 1986

4.4.2 .Ifrequired, calculate the chromaticity coordinate, x and y, from the
following definitions:

x = I@, y = YE., s - X+Y+Z

4.5.1 &port the tristimulus values, .X,Y, and’Z, or.the luminance factor, Y,
and the chromaticity coordinate, x and y.

. .
4.5.2 sepor~ the illuminating aod viewing conditions of measurement.

5. NDTSS

5.1 Definitions., ,

5.L.l ~. AKI8Ppeara”ce characteristic of .a npecimen determined by the
relative spectral irradianca from we sou~ce, the relative spectral radiance
factor of the,s~cimen, and the spectral tristimulue valuee of the C2S otandard
observer, ~~

5.L.2 Selative luminance factor...lheratio .afthe luminance of a specimen
for specified geometric conditions of illumination and view to the Luminance of
a standard. If the luminance of the standard is unity”;the relative luminance
factor is the tristimuluB value, .Y.

5.1.3 Tristimulus-fiLter set. A set of filtere.designed to provide receptor
reoponae functions for a ~specifiedsource approximating the spectral trietimulus
values of the CIE otandard observer for source C.

6. PREC2SKIN

6.L NO data.

.

—

.-
.“

. . .
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cOU3R OF LAC R=IN AND SHSL,LACVASNISH
B’fCONPkRISON OF SOL,DTIONS

L. SCOFE

1.1 ThiS method ia intended for uae in the ev~luation of the color of
.solutionaof dry lac resins or shellac vaFnishes by comparison with solutions of
the standard reeina or varniehes as agree,dUPO” between buyer and seller.

2.

2.1

2.2

2.3
0.1 g.

2.4

kPFARATllS

Glass tubes. As specified in 2.1 of ASTM O 1545.

Comparison etandardq. As agreed “pen by the buyer and the seller.

Wei*ing device. A balance or .scaLe capable of wei~ing to the nearest

Flask. A 150 ml glass-stoppered Eclenmeyer flask.

3. REAGRNTS

3.1 ALcokoL. lhe.alcohol used in “cutting” (dissolving) che dry Lac resin
thinning rhe shellac varnieh ehall ❑eet the requirements of either 95 percent
(190 proof) ethyl alcohol, specially denac.red according to formula NO. L, OF
the proprietary eolvent authorized for “cutting” shellac by the United States
Bcreau of Internal Sevenue Service.

4. FROCSDLRE

or

in

4.1 Lac resin. Wei@ LO ~0.1 g each of r.hesample of Lac resin and the
compariaoo resin into separate Erlenmeyer flasks. Add to each flask an amount
>f the alcohol equal to twicethe wei@t of the resin and stopper the flasks.
Keep the flasks at 21° C to 32” C (70” F to 90” F) and shake at freq”e”t
intervals until tie resins are completely “cut”. AL1ow the flasks to stand
>ndiaturbed for 112 hour and then fill eeparate glase tubes to their bottom
Linee with each of the eolutions, being careful not to disturb a~Y bett~ement
that may have occurred in either fladc. Place the tubes side by aide and m&e
the color comparison by viewing the Ii@t transmitted throu~ the Liquids Wile
hey are held against a background substantially equal i,nillumination to that
>f a fairly li@t overcast northern sky.

4.2 %ellac.varnish. lhorou&ly agitate both the sample varnish and the .-

:ompnriaonvaroish and determine their nonvolatile contents by ASIM ,D 2369.
\djust the nonvolatile contents of both varnishes to 33-L/3 percent bY -uei@t by
Idding the alcohol.to equal portions (approximately 30 g) of each varnish in

I
IeparateErLenmeyer flasks. Stopper the flasks, shake tilecontents thoroughly,

—

PED. TtZST”t4ET~0STD. N3. 141C ..
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METHOD 4254.1
JtInuarY24, 1986

and let etand undisturbed for 30 minutes. Continue witW ~e procedure ap
prescribed in 4.1. Secord hhetber the color of the eammle is darker or not
darker than that of the comparison standard. .

5. NOTES

5.1 lhe shellac varnish used as
ti?Jtly eealed Slass container and

6. FRECISION

6.1 No data.

the comparison standard must be 6tored -in a
in a dark place.

I

I

I

.:.

I
.. .

—
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~PPEANANCE OF ‘LRAt@PAKENT LIQUIDS
,. :...

1.’””’’’””’-S(wL’s .. ..

1.1 ‘Lhismethod provides a procedure for &termining the appearance of clear
materials of both .a drying and nondrying mture. The materials are checked upon
deca”tatio.n,standing ,24h6uts,.and after .agitatioo..

,. ...
2. APPASATUS

2.1 l%bea. Gardner bubble tubes made of clear glass with a closed flat, eve”
bottom,-a du+meter of 10.75 ~0.025 mm and a“ imter”al Ie”gth of 112 30.05 MM.

2.2 Water bath. A water bath capable of maintaining the specified
temperature 10.5” C and equipped with a stirring device.

3. REAGSNTS

3.1 None required.

4. FNOCEDOLLE

4.1 lboro”gbly mix the sample. Fill two test tubes of the same t?ize(15 cm)
or (6 inches) to within 2.5 cm (1 inch) of tie top with the sample. Stopper the
tube with clean corks.

4.2 Materiala other than drying oi18. Immediately e~ine the contente of
the tubes by transmitted light for hdze , turbidity, hair, grain, clots; gell
bodies , skine, and other insoluble ❑atter that may be i“ auape”aion. Tilt one
of the tubes at a small angle from the horizontal so that the air bubble will
move sIouly a“d permit observation in the thin amvi”g film of any fine particles
that mi@t otherwise escape ❑otice. l-etthe tube~ 8tand undisturbed for 24
hours at 21” C to 32” C (70° F to 90° F) a“d examine for sediment. !jh&e O“e of
the tubes vigorously and as Boon as the air has escaped from tbe 1iquid compare
the appearance of the Liquids in the two tubes.

4.3 Drying oils. If the oil is cloudy at room temperature, warm the tubes
and their contente in a water bath to 65” C (149° F) a“d hold.for 5 ❑inutes.
Examine *ile warm by transmitted li$tt and tiltingthe tubes as described in
4.2.

5. Noms

5.1 None. –

6. FNECISION
.

,.

6.1 NO data. _

FED- TSST tlS’tlULDSTD. N3. ‘141C
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VIS&S ITY (BROOKSISLD) -
,..

1. SCOPB

1.1 This method provides a procedure for determining vi.scoeityof viacoue
material .

,.
1.2 A fluid’s viscosity is a ❑easure or,index of itd internal fKiCt~On. Lf a

body ie rotated within a liquid at a defiriitespeed, shearing will be induced.
‘he exact shearing within a liquid as ioduced by a rotating body wiLl depend on
(a) the rotation speed of the body ; (b) tbe dimer$tionsof the body, and (c) in
many caaes the dimensions of the container in W$ch the body is held. lhe
Bred{field Synchro-lectric Viacoaimeter is a rotational instrument tiich induces
rotation of a spindle or rotor immersed in the liquid and attached to the instcu-
meat. lle amount o E force required to produce rotation may be read directly
frcm tbe imtrumeot’m dial.

i
2.

I 2.1

2.2

3.

3.1

4.

4.1

Viscosimeter. A Brockfield Mndel RvF Viscosimeter with ward.

SampLe container. A 600 ml I.c.wFonrIGriffin Be&er .“

RSAIX?NTS

None required.

PROCBDURE

Preparation of sample. lMorou&ly mix and st~ain not lese than 400 ❑l of
I the sample, allowing it to stand sufficient time (at least 1 hour) for all

I entrapped air to escape.

4.2 Perfocmance 0 f teat.

I 4.2.1 Bring the material to be teeted to 25.0”.C ~0.5° C in the 600 ml beaker
and maintain this temperature until testing is ccmpleted.

I

I 4.2.2 Attecb the specified spindie to the lc.uershaft using care to avoid
si& thrusts on the shaft tiich ❑ay ioterfere with.ita alignment.

4.2.3 Immerse the spindle in the teat sampie, tilting the apparatus sli~tly
at first to preyent .tbeentrapment of air“bubbles On ~C l~uer surface Of fie .-

spindle. Immerse the spindle to the immereiop groove cut in me epindle’a
ldlaft. Ihe No. 7 spindle tiasa necked-down area inctteadof an immersion@oove
and should be itmne,rsedto the middle of thie aree.

4.2:4 Level the viacoaimeter with the attached bubble ievel.

FSD. TS5T MSTKDD SllJ.ti. L41C -..
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4.2.5 Depress the clutch and turn on the viscosimeter, then release.the
clutch. Adjust the viacosimeter to the r.p.m. specified for the ❑aterial under
teat. Allow the viecoaimeter to run until the pninter hcc stabilized, usually
20 to 30 eeconda or one rcvolucion, depending upon the specified r.P.m. After
the pointer hc6 stabilized, depress the clutch and snap off the motor so hat
hen it .ctops,the pointer will be in gear. .

4.2.6 If check readings are required, restart the.viscosimeter with the
clutrh still dapresned at the original:reading, then relea.ce. lhis will ape”ed
the check reading by reducing the time required for the pointer to stabilize.

4.3 Alternate method. Follow the procedure above, except place a correction
ahieLd around the guard to stimulate the boundaries of a 600 ml Low Form Griffin
Becker.

4.4 Reeulte. hltiply the readings obtained by the appropriate factor tiich
is dete=by the spindle used, as well as the r.p.m. and khich is supplied
with the viacoaimeter, lhie procedure will give the vi.scoaityin centipoises.

5. NOTES

5.1 Required information.

5.1.1 The spindle co be ueed.

5.1.2 The r.p.m. to be used.

5.2 Care of the instrument.

5.2.1 lhe spindle dhell be removed before cleaning. No ❑etal or hard brietle
brushes are to be used on the spindle.

.

5.2.2 Excrciee care that at no time ehall the lower 6haft o f the viscosimeter
receive eide thrunte becauae these may put the instrument out of alisnment.

6. PRECIBION

6.1 No data.

—

...-

—
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,’.. z..~RUSH~G PROPERTIES .-
. .. . . . ,,, : . . .. .,.. : ,. $.:.::. “:

1. SCOPE’. ... . “... .. ..-; “. ~~ .... ‘:.
.... .. . -, ..

1.I ~is, ‘~thod ,providesa.means for &termining the”b“rushingPrOPertie.9,Of .
coatings. lhie test in quite subjective;:however.;someone e:xperi,enced.in tie .,.
art can procbce quite consistent results, particularly in the detem”inatiou of
the “drag!’properties. ...... . : f ...

..

2..

2.1

2.2

3.

3.1

4.1

, ..

.. . . . .. . . . ... .
APPARAtiS”, ,. .:: ., .,,.. ,., ...’ ,

u. .A2-.l/2=inch wall.brush ‘o”fgood quality. .-..’

~. A 2- by 2-foot cold-rolled steel or aluminum panel. “..

R5ACEN73 . . ~~~ :.: : . ...I .. .“
.,,-. ... :. .. . ... .. ...

None required.. s, .. .. ..

FROCXDLiRE

APPlication to metal panels.

4.1.1 Panel preparation.

4.1.1.1 The panel shall be solvent cleaned.

4.1.2 Application of ❑aterial under test. . . ...>. .

4.1,2.1 Prewet the brush with the coatins to be.applied.. :lhe idea is.to have
as much of Lhe coating in the brush prior to beginning the..tiat ae..there ie at
the finish of the test.

.,,.:-. . .. . . . .. .. ,:. . .... .
4.1.2.2 The coating tihali be ‘applied at 500 square fe”e.tper SalIon unless

otherw”ieespecified.

4.2 Application to sheet rock panela.
.. .

4.2.1 Panel preparation.

4.2.1.1 lhe panel ehsll be”a 2- by 4-foor piece of l/4-~nch Sypsum,sbeet rock
❑eecing SS-L-30.

4.2.1.2 Unlea~-otherwise specified, tbe panel shall be primed with an
undercoater meeting the minimum requirements of TPS-1,79 (ice 5.1). -

““ 4.2.1.3 Allow t6”&y at least 24 hours prior to applyios the-material under
teat.

I
—

I FED. l136TMETSDD S3tl.WJ. 141c
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4.2.2 Application of ❑aterial under test.

4.2.2.1 Apply the material at a spreading rate of 500 square feet per gallon
unless otherwise specified.

4.2.2.2 The material shall be applied in eactioos, firet brushing the coating
using back and forth strckee, then coming back and leveling the ❑aterial by
brushing to 90 degrees of the first etr’bkee.

4.2.2.3 Proceed to the next section always working to a “wet edge”. @peat
Chis.

4.2.3 Place the panel in a vertical position.

4.3 Observations.

4.3,1 NdCe $,hetherthe ❑aterial under teat brushes eaeily and has good
flowing and spreading qualities.

4.3.2 After the film has dried, the surface should be inspected for freedom
of lap marks (ace 5.2). Note shall be made of gloss variations and obvious
brueh marks.

5. NOTES

5.1 It fihouldbe realized that hen the undercoater is the material under
test, the top coat shall be a standard product and will be specified in the
product specification.

5.2 Oepanding upon the product being tested, different characteristics will
of neceeeity be stressed in the product s~cification.

6. ERECISION

6,1 No data.

.“-’-.

—
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SPSAYING EIIOPEETIES

1. SCOPE

~.1 Ihe following method outlines a procedaie for’checking the epraYing
properties of coating materials. lhe ❑ethod im very subjective and should be
performed by an individual skilled in the art of using a spray gun.”

2. APPARATOS

2.1 A steel

2.2 A spray

3. SSAGSNTS

panel 4 by 12 inches or larger;

jpm capable of spraying the ❑aterial

3.1 None required.

4. PP.OCSDUKE

4.1 PaneL preparation.

4.1.L The 8teeL panel shall

4.2 Performance of test.

4.2.L lhe material shall be
product specification.

be solvent cleaned.

reduced according to

under teet.

the inetcuctiona in the

4.2.2 While spraying, the gun shall be held perpendicular to the panel and
moved in a straight Line across the face of the panel.

4.2.3 The product epecificatioty“&all state the distance from the test panel
to the gun. For lacquer and other quick drying materials the dietance shall be
between 6 and 8 inches. For slower drying materiale the distance shall be 8 to
LO ind~es,

4.2.4 Immediately place the panel in a ❑early vertical position.

4.3 observations.

4.3.1 On the wet panel freedom from tbe foLlowing shelL be ❑oted: . .
—

running .;.
saggiug
foggiag - -

—

Fm. ‘lXSTt4ETsODSTO. NJ. ‘141C ‘“
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4.3.2 The dried film shall be free,of the following defects:

dusting pidioling
floating crateriog
mottling orange peel..... ; , ...
bubbling blushing
wrimcl{ng blooming
streaking ai~~ing

5. WTES

5.1 None.

6. FRECISION

6.1 No data.

. .

. .. .. .. . ....
,., ,

.:

.. . . .. . . ,.

I

I ...-
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ROLLES‘.COATING FllOPES’fIES ::

1. SCOPE
....., ,.

1.1 ‘his method outlines a prOce&re for ~i& an”evaluation Of a’m~terial’s
characteristic then applied by roller. . ,,.

2. APPA&iTUS

2.1 Standard panels prepared as per ❑eked 2081.

2.2 lhe eqiipm.%C Listed in ❑ethod”2112.
... .

3. SSA@NTS
.

3.1 None required.

4: PSOCSOORE

4.1 Panel<preparation.

I
4.1.1 Prepare the teat panel as described in method 2081.

4.1.2 Apply ‘the roller coating in the manoer described in method 2112.I
I

I

4.2 Allow the.panela tn dry in a vertical position for the time and under the
conditions required in the product sp.icification~

4.3 Observation.
e’””

4.3.1 After tie material under test is dry, note tiether a efficiently
uniform film exiBts so,.iEto prevent the.vieual &tection of “dimples” becaune
of localized lick of hiding.

4.3.2 Characteriatics such as lapping, localized floating, and sagging shall
be noted.

5. N3TSS

5.1 None.

6.1 No d8Ca.

~

.

—
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..

REFRACTIVE INDEX

1. S~PE

1.1 lhis ❑ethod gives a procedure tiich is pertic:larly useful in detecting
adulteration in oils containing substantial amounte of conjugation, such”as
tung, oiticica, and dehydrated castor oils (see 5.1).

1.2 Since refractive index varies with iodine value, ~ia method can be used
aB a quick approximation of iodine value.

2. APPARATUS

2.1 An Abbe refractometer or other equally accurate instrument.

3. REAGENTS

3.L

4.

4.1

None required.

PROCI?DURE

Preparation of test specimen. When the refractive index ia required on’
UIe material aa received, no preparation will be necessary. On the other hand,
*en the &termination is to be ❑ade on a recovered ingredient; care shall be
taken to remove all traces of impurities such as inorganic acida, solvents, etc.

4.2 Perfonnaoce of teat. Following the instructions for Cbe operation of the
instrument, &termine the refractive iodex of the test specimen at dxe tempera-
ture specified in the product specification.

5. Wrss

5.1 &fractive

6. PRSCISION

6.1 No data.

index ia not a very reliable ❑eatm of 6pwifying drying oile.

.

I

—
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FINENSSS OF WIND

1. S(YJPE

1.1 finismethod ia intended to meaaure the degree of dispersion (commonly
referred to as “fineneae of grind”) of pigment in vehicle ayetems euch,as paint,
enamel, etc.

2. APPAsA~S~l

2.1 lhe aptxaratusshall consist of a device havine two varts shown in fieures. . .- .
1 and 2 and ❑ade in accordance “with the following requiteme”t~.

—.

2“1”1?“ A hardened steel block (see figure 1) approximately 7 inches in
leogti, 2-1 2 Inches in width, aud 1/2 inch in tiickness. lhe top surface of
the block shall be ground smooth and flat and shall contain a groove S-114
inches in length and lf2 inch-i“ width“centered in the top of the block. The
groove’shall be tapered uniformly in depth Ieogthwiae from 4 ❑ile at one end to
zero depth at the other, calibrated in accordance with its depth. lhe groove
shall have the dirnemsioaalrequirements corresponding to the Hegmau Standard
Graduations as shown in table I.

TABLS 1. Dimensional requirements of groove for &termination
of fineneaa of grind.

Diatance from zero Depth

j
Segman std.

end-inches roils graduations

5-lf4 4+ Well for sam~le.
5 4.0 o“
4-318 3.5 1
3-314 3.0 2
3-1/8 2.5 3
2-112 2.0 h
1-7[8 1.5
1-1/4 1.0
518 0.5

0 0

s
6
1
8

2.1.2 Scraper. A double-wedge steel blade (see figure 2) 3-1/2 ifiea long,
1-1/2 inches wids, and 1/4 inch thick. 2he two edges on-the long sides shall be
rouo&d to a‘~adius of approximately O.01 inch,

.7.

If A device known-as the Negman gage.

—

FED. TEST METHOD SD. NO. L4LC ‘“
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NOTE :
A DEVICE KNOWN AS THE HEGMAN GAGE.

‘FIGURE 1, Fineness gage.
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FIGURE 2. Scraper.
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JarluarY24, 1966

3. REAGENTS

3.1 None required,

4. PEOCIIDUKE

4.1 Preparation OE sample.

4.1.1 llrorou&ly mix and strain an app~opriate amount of the material to be
tested. Allow to stand for at least one hour in a partially filled closed
container to permit all entrapped ait to escape.

4.2 Performance of test. Place the thoroughly cleaned and dried gage on a
fIat, nonslippery surface. Pout a sufficient amount of the prepared 6ftmple(Uee
4.1) into the deep end (well) of the groove EC.that it overflowo the groove
slightly. Grasp che scraper between the thumbs and fingers of both hands and
place it edgewise in contact with the eurface of the gage at tie extreme deep
ends of ‘the grooves with tirelong dimension nf the scraper across the width and
parallel to the short dimension of the gage. While holding the scraper
perpendicular to the surface of the gage and at right angles to the length of
the grrrovea,draw it at a uniform moderate rate over the eurfacc of tie gage to
a point beyond the zero ends of the grooves (~aduatioo 8). % fficient downward
preseure should be exerted on the scraper to just fill the grooves aod clean the
level eurface of the gage. Immediately (see 5.1) determine the fineneae value
of the material by viewing the gage from the aide in euch a ❑anner that the line
of vieion is at ri$rt anglee to the long dimension.of the grooves and ❑ot more
than 30 &greea nor leas than 20 degrees to the face of tie gage mile it is
held in a li~t that will make the pattern of the material in the grooves
readily visible. Observe the point along the groove there the material first
ahowo a predominantly speckled appearance and note the number between the O and
8 graduatiena that most ❑early correaponde to that point, Pictorial exmnplea
are ohown in 5.2. Seport this number as the fineness of grind. Disregard any
ecattered apcclcs~ir,h appear prior to the point t.%exethe predominantly
speckled appearance begine.

5. NOTSS

5.1 No reading shall be considered for reporting the fineness &en the time
lapee e~eeda 10 seconds. For thie reason it is often advi.ccbleto mcke a
preliminary determination to establish the approximate position of the first
appearance Of a predominantly spetiled .s”rface. A second,and more accurate

I
retrdingcan then be made very rapidly.

5.2 Pictorial ntanderds.

i-6 PUECIgION . .

6.1. l&adinga sh-ouldbe reproducible within ~1/2 mil division if visual
etandards are umd properly.

PSD. ‘llIgTMETsOD STD. NJ. 141C
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ADSORPTION.TSST “-

I

1. scnPE

1.1 lhis method gives a rapid but subjective determination of tinepenetrative
or wetting ability of verioue liquid materials.

2. APPARATUS

2.1 Onehalf pint friction-top can plug (5-1/2 cm in diameter).

2.2 No. 2 Whatman filter paper or equal.

3. REAGENTS

3.1 Nooe required.

4. PROCEDURE

4.1 Fill a One_half Dint friction-toD can PIUI?(5-1/2 cm in diameter) Level
full with a portion of ‘tiethorou$tly mixed si!npieand then place a No. 2
Wlratmanfilter paper (12.5 -aiia a convenient size) fLat on the surface of the
liquid with the center of the filter paper
liquid. Allow to remain at 21” C co 32” C
measure ,theaverage radial distance on the
area orginally “wetted” with the liquid to
of the liquid.

5. t’k3Tss

5.1 None.

6. tiECISION

6.1 NO data.

.
fxwrotimately over the center of tie
(70” F to 90” F) for 3 hours and then
filter paper from the edge of the
the farthest e=ent of the absorption

--

FED. lEST METHDO STD. K1. 141C
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SsOT TEST (THINNE& AND SOLPENTS~

1. .5(WPE

L.1 This procedure is an indicative test for chromatic impurities and heavy
ends in eolventa, both.aromatic and alipshtic.

2. APPARATUS

2.1 Filter paper. NO. 2 Whatman or equal-12.5 cm in diameter.

3. REAGENTS

3.1 None required.

4. PROCEDURE

4.1 Transfer five drops of the ‘sampleby meane of a small pipette or burette
to the center of a No. 2 Whatman or equal filter paper, 12.5 cm in diameter,
supported on a.7-cm cryetalizing dish and allow the liquid to evaporate at 21° C
to 32” C (69.8° F to 89.6” F), away from direct sunlight and strong drafts.
Examine the paper visually for the presence of any ntain or residual oiliness
after 30 minutes or‘o,ther specified period.

F 5. NnTEs

5.1 None.

6. FRECISION

6.1 No data.

-.

. .

FED. TEST METSOD S2D. NO. 141C ..
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SAG RESISTANCE (BANER METNOD)

1. stiPE ~~
: .:

1..1 ~iB rne”tiodprovides a procedure for determining the aaggiog properties
of a etirfacecoating.

2. APPARATuS

2.1 Sag liner (see figure L).

3. REAGENTS

3.1 Wne required.

4. PFU3CEDURE

4.1 Preparation of test surface. The test surface may be any vertical
surface.r.hichis being coated and about thich there is question of aug
resistance (see.-S.1).

4.2 Co”ditiona for teBt.

4.2.1 ‘thearea of teat shall have the test nacerial applied at the rate
specified in the product apecificatio”.

4.2.2 The test ❑ust be run within two minutes after the product under teat “is
applied, unless otherwise specified.

4.3 Performance of test.

4.3.1” Oraw two Bets of horizontal Line~
for at least 8 inches.

, each set of which must be continuous

4.3.2 The sag liner shall be held and moved eo that coatact points fall on a
vertical line at all times.

4.3.3 The product specification shall state ,tietime period between drawing
the limes and tie evaluation of the sagging characteristics.

4.4 Evaluation .of results.

4.4.L ‘Shesa@ing characteristics shall be rated as folloua (eee S.2).

Shh.1.l -. Rate is “00 eag” those films hich reveal ❑o evidenct?hilac;
aoever of paint mo”ve&nt during the 16-hOur aging period for ehher sag line.
Tne “iag-lineat’sball_show no evidence of paint eag nor shall there be any signs
of paint movement al.mg the peint edges .

PP.D.TEST l.fETNDDSTD. NO..141C.
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January 24, 1986

4,4.1.2 Very sli#lt saw Sate ae %ery slight sag’’-thosefilms here Ure
paint runs part way acroaa either aag line, but .inboth caaee fails to contact
the other side.

4.4.1.3 glifht sag (unsatisfactory). Rate ae “.eli@t sag” thOB.Sfilms there
the paint rune cnmptetely acrose the narrower sag line’at some point to.become
continuous with the lower nide, but only part way across in the caee-of tha
border .eagline. :.;..’!”’..

4.4.1.4 gag (failure). Sate as “eag or failure” thOSe film~ ?ilerename
portinn of the paint in the case of both aag lines is found to run down and
acroea the sag line to touch and become continueue with the other eide. A
aeriouo eag condition ia manifested by a complete running of the paint acroaa
both sag lines, obliterating them completely.

.. .

5. tWTES ,.

5.1 If the surface being coated is very .ir~egular, a ?cat b.fthe material
under teet mey be applied to a smooth surface tiich is then placed in a vertical
position. ..”” ...

.. .:

variation 0 f temperature.
charecterietics, a referee

6. FRliCISION -
..:.

6.1 Nn data.

5.2 Mhen thie test is to be “run “on the job” there will be q?neiderable
Any time there is disagreement’-aa,to’~e sagging
teat using nrethod”4494should.be ru,D.

. .. . . .

., ...’

I .. .

I —
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METHOD 4494.1 “
January 24, L986

-.

SAG TEST (MULTLNQTCH BLADE)
1

1. SWPE

1.1 This method provi&s a procetire for det~rmining the aag characteriutica
of surface coatings. It is int~nded tha~’this method be used primarily ii the
laboratory,~ince the ~yeical perforumnce of this test does not lend itself to-
normal “oa Ule job” conditions:

,

1.2 ‘I%iamethod is in”ten&d for use an a referee teat in caaet?of dismte
with reference to sagging properties,o f a coatiug.

2. APPASA’IU6

2.1 ?lultinotchapplicator.

2.1.1 h applicator similar to figure 1 except that
lay down at least ei~t strips of coating of graduated
between strips shall be 1/16 inch apart.

2.1.2 lhe applicator must have a notch of 3 roilsor
clearance and 8 roilsmore for maximum clearance.

it shall be &signed to
thickne.sn. The qpace

less for minimum

2.1.3 For the clearance interval between 3 mile and S m[ls, inclusive, the
❑etches shall have 1 mil difference. lhe clearance shall be arranged progress-
ively from the shallowe~t to the ~eepest.

2.1.4 It is ❑ot ❑ecessary for the notches between 3 ❑i18 and 8 mile clearance
to be on the eeme Bide of the applicator; however,
be repeated on both series.

2.2 Test surface. A test chart tiich is smooth
6haLl have both black and tiite.area@.

3. REAGENTS

3.1 None.

4. LROGSD~E

4.L Application of film.

the “breatc”clearance shall

surfaced and Lacquered. It

4.1.1 Suffi~ient coating will be used in the drawdown to give approximately 1
fluid ouoce in exresa of that required for tie drawdokm. .,. .

. . . .
4.1.2 The dreiitiwnshall be ❑ade in one !smoothcontiry&s movement. lhe

drawdown shall be strai@t with “o waves. It is best if some teat guide is used.
I

F~: TEST METHOD .S’~. N3. L41C
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4.2 Performance of test.

4.2.1 lhe compleced drawdown shalL immediately be placed io a vertical
position, with the stripes horizontal , end tke tiinueet etripe at the trip.

/$.2.2 ‘TheCo.qti”gshall be left i“ this podi~ion until it is dry.
/“

4.2.3 ‘Ihetemperature at &ich the te~t dhall be performed is 23° C ~1” C.

4.3 Evaluation of results. lhe strip of paint tiich saga sufficiently to
cross into the next thicker strip of paint below it suall be considered the
strip thickneaa at which failure occurs.

5. NSrEs

5.1 None.

6. PRECISION

6.1 tindata.

I

—

FED. lWT METIKIDSID. K1. 141C
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WORKING PROPEKTIE.SAND APPEARANCE OF LiRIEDFIIM

1. S.CilPE

1.1 lhia method covers procedures for determining the working properties of
coating materials and the inapeccion of the dried films produced therefrom.

2. APPARATUS

2.1 None required.

3. REAGENTS

3.1 None required.

4. PROCED~E

4.1 Working Propertiee. Apply the coating material by brusl>ing,sp>aying, or
other ❑eans as specified in the product specification to a ~od, metal, or other
specified kind of test panel. lhring and immediately after the application,
observe &ether the material conforms to the particular requirements for working
properties given in the product specification.

f+.2 ~pearance of dried films. Cry the film as prescriiiedin the applicabl~
specification, and visually determine whether the appearance of the film is in
accordance wich the requirements.

5. NOTES

5.1 None.

6. PRF.CISION

6.1 No data.

I

I ‘.. .

1’
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I

January 24, 1986

LrGtrrFASmESS oF PI~ENTs ‘
.“

1. SCOFF,

1.1 lhis ❑ethod provi&s a procedure for determining the resistance of
pigmente to fading upon exposure to sunlight. ~is in done by producins a .,
pi~eot paste and thea exposing the paste to artificial light.

1.2 The pipent paste must be prepared usins the same vehicle as that
required in the product apecificetion since the fading characteriaticn of
pigments are affected by the vehicle.

2. APPASA’NS .

2.1 Weighing device. ALIanalytical balance or a torsion balance, sensitive
LO 1 division on the indicator per ❑g.

2.2 Sheets for wei~ io~ Sheete or counterpoised balance pans ofglass ,
metal, or other ‘material impervious to the sample to be weighed.

2.3 Mixing slab. A Litbografller’sstone or a ground plate glass slab, the
surface of tiich shall be kept sharp by lightly grinding with No. 3D3 optical
emery or its equivalent and turpentine.

2.4 _. ?he panels used in observing color ❑atches shall be eithez
or glass, both specified as foLlowa.

2.4.1 Tin. The finished ti,;.>lateshall conform to the requirement of
W-T-425 G tyw ~, sade 1, class M (beat Ctie), 31 gage, having a base

cin

weight per base box of 100 pounds and equivalent weight per square foot of 0.459
pound.

2.4.2 Glass. Clear plate gless not.less than 3/16 iucb thick.

2.5 Scraper. A French or body-glfiing scraper, having a 3- or 4-inch-wide
blade.

2.6 Spatula. A flexible steel (gotnickel plated) spatula having a .3-or
4-inch blade.

. .
1/ ~c weathering a.achi”eshall be a self-contained2.7 Weatherinflmachine.-

electrically operated unit , having a carbon arc as the Ii@t eource and
adequately equipped to measure and control the current, voltage, temperature of - “

.-’:.

Al Weatkerin8 machinea meeting”these requirements are manufactu~ed by the Atlas
Electrical tkvicee Co’.,411h North 8avenswood Avenue, Chicago, IL.

FED. TS8T MSTNDD STD. NO..141C.
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test epacimena, water epray, and operating schedule or cycle. ‘he li~t source
shall operate on alternating current at 50 iolt.s~2 percent and 60 amperes ~20
percent at the arc.

2.8 Carbona.~/ The carbons shall be copper plated and cored wi~ ealte Of

metals to produce radiated energy, after pasoing through a Cocex D glass filter,

a?prO~mately that Of midday June fiun~i’shtin iOtensitY and e?ectra! .
distribution.

2.8.1 lrPPer carbons. Tne upper carbone of each pair shall be 718 inch in
diameter and t2 inches long.

2.8,2 l~wer carbons. ‘he lower carbons of each ‘pairshall be 1/2 inch in
diameter and 12 inches long.

2.9 Light filters. The li@t filterd shall be made of Carex D glass. They
shall be replaced after 2,000 hours of uae or tien pronounced discoloration or
milkiness develops, hhichever occurs first (s@e 5.1).

2.10 Black Panel thermometer unit. l%e L’hermometershall be of the bimetallic
type and have its stem fastened to a stainleaa steel panel. The panel and stem
shrillbe finisncd with two coats of special Li@t resistant black bilciug
enamel. ‘he thermometer and panel shall be mounted on a suitable fr~e so that
the assembled unit will be held in the same position and at the anme distance
from the arc as the specimens,

2.11 Test panels.

2.11.1 ~: lhe panels shall be approximately 3 by 5 inches in size unless
otherwise apeclfied. All burro and rou~ edges shall be removed with fi,le
eandpaper or emery cloth. lhe panels shall be buffed lightly with fine steel
wool.

.2.11.2 CleUning. Tne panela shall be cleaned by immersing them in either of
the solvent mixtures prescribed in 3.1 and .scru5binglightly with a soft bristle
brush or pad of cheesecloth. Dry the panels with a clean Ii”tless clot$.1and “se
immediately or store in a desiccator over a ouitable desiccant until nee&d.

3. REAGENTS ‘

3,1 Solvent *ixture. Repnre a“solvent vixt,jreof equal volumes of petroleum
naphtha, TT-N-95, or petroleum ~pirits, rr-T-291, grade 1, and xylene, AS’N4D 845

~1 Carbone commercially know” an No. 22 and No. 13 National Sunshi~e Carbons
manufactured by NationaL Carbon CO., Inc., Cleveland, QH, meet ti,ese
requirement .

—

FED, TEST tihi80DSTO. NO. 141c
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I

or IIS46,grade B, or of three volumes of petroleum nap!%-a, ‘CT-N-95or .PtrOleum
spirits, Tr-T-291, grade 1, and one volume of .ethyl.eneglycol monoethyl e~er,
Tr-E-78L.

4. PSOCEDIIEE

4;i Preparation of test specimens. !

4.1.1 Prepare the test pastes of the sample pigments and the reference
pigment~ ae,prescribed in t$lliD 387, eection 6.

4.1.2 Apply a suitable portion of each paste in juxtap.a8itioncm each of two’
tin (see 2.4.1) or on each of two glass (see 2.4.2) panels. IQce each of the
four daubs’of paate about t inch in width and 2 inches in leOgth.and lisht~Y
draw etraight edge or French ecraper (3 or 4 inches long) over che pastee.to
present each pair of daubs on an even plane.

4.2 Exposure of the teat panela.

4.2-L, Expase one test panel to the light of a carbon arc as prescribed in
ASl?iD 822 or G 23 e~ept that the machines sh.a’11be operated ,tiichou’twater
spray.“ Unleaa otherwise specified, expose the test specimens.for 168 hours.

4.3 Obeervftcionof reaulta.

4.3.1 Examine, visually, by li@t .sub.stanti.allyequal to that from a li~tly
overcast northern sky. Canpare the color of the exposed sample paete with that
of the unexposed sample poste, and similarly compare the colors of the eqosed
and unexposed reference pastes. Secord khe~er the color change undergone by
the fiampleis greater or not greater than that undergone by the reference paste.,

,,

5. tiTES

5.1 lie uniformity of operation of the light source should be checked
periodically. Light Sensitive”Paper NO. L589 obtainable from the National
$reau of Standar~ is recommen&d, for this ~rpose. Directions for ite uae are
given in National Bureau of Standards tirter Circular.LC 1016..

6. FRECISION

.6.1” No data.

.“.. .

,. :- ..
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,. BLEEDLNG OF PIGMENTS “-

1. SCOPE

1.1 ?his method covers procedures for determining bleediog of pisenta in
both cellulose base and oil base vehicles.

2. APPARATUS

2.1 smooth hhite glass panel.

2.2 A eharp~dged steel spatula.

2.3 A pure bristle brush.

3. REAGENTS

3.L

3.2

3.3

3.4

4.

4.1

DibutyL phthalate. &egeot grade.

Raw Linseed oil. Conforming to TT-L-215.

Spar varnish. Conforming to TT-V-121.

Naphthenate driers.

FROCEDUSUi

Procedure for dry piBUenta to be used in cellulose eater lacquers.

4.L.1 Mix a suitable amouot of the pigment tobe tested with a minimum volume
of dibutyl @lthalate to give a thick paste ken rubbed up with a eharp-edged
eteel spatula on a gl”aesplate. Stir thio paste into a clear cellulose ester
lacquer of a composition agreed upon by the buyer and the seller.aod apply the
paint evenly by brushing on a cLean, 6mooth, dry metaL panel. Apply the paint
to only a part of the paneL, leaving a margin.of at least 2.5 cm (1 inch) of
unpainted metal around the painted portion. 611ow the panel to dry for 30
minutes in a well-ventilated room at room temperature (70” to 90° F). Flow
successive coats of tiite lacquer of a composition agreed upon by tie buyer and
the seller over the entire surface of the panel until compLete hiding is
obtained, allowing the panel to dry for 20 ❑inutes in a well-ventilated room at
room temperature (70° co 90” F) after appLying each coat. Da not apply any
tttiteLacquet after the application of the particular coat that causes complete
hiding”. Let the compLeted panel dry for 24 hc.uraand note the color of the two
eectioos of the panel. If the color of the section containing the pigment under
test does not .n.atchthat of the adjoining area containing only the Vilite
Lacquer, report che piSine”tas “bleeding.“

FED. TEST 14STHO0Sm. NJ. l$lC
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4.2 Procedure for dry pianenta to be used in oil or oleoresinous
cnamelfi.

paints:and

4.2.1 Mix a euitable amount of the material to be tested with a minimum
volume 0f a mi xture 0f the following:

SAW linseed oil 5 portn,by volume.
Spar varnish 4 parts by volume.
Nnphtllenatedriers AC required.

4.2.1 with a sharp-edm?d4.2.2 Rub up the sample prepared in accordance with
oteel spatula on a i3111ssplate to obtain a uniforiolysmooth, stiff paste: tiin
with turpentine to give a paint of brushing consistency, and aPPIY evenly by
brushing on a clean, nmooth, dry ❑etal panel. Apply the paint to only a part of
the panel, leaving a margin of at least 2.5 cm (1 inch) of the unpainted metal
around t!!epainted portion. Allow the panel to dry for 18 hours in a well-
ventilated room at room temperature (70” to 90” F). Brush a coat of Damar
varnish (Damar re8in cut in turpentine) over the entire surface of the panel.
Report any color, otier than that of the Damar varnish on the unpainted portion
of the panel, as ‘bleeding”. ....

5. No’rlis

5.1 None.

1

6. FSECIS20N

6.1 No data,

I

l“.
—.
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“QUALITATIVETEST FOR ORGANIC GO~RS 6R LAKES

. .
1. SCOPE

1.1 lhis method covers a quick qualitative t~st procedure to eatabliah the
presence of organic colors or lakes in pi~ents .

2. APPAHATUS

2.1 lkaicer. A borosilicate glass beaker with a minimum capacity of 50 ml.

2.2 Weip9ing device. AIIorainary I&oratory scale or balance capable of
weighing to the nearest 0.1 g.

2.3 Graduate cylinder. A 25 or 50 ml borosilicate glass cylinder calibrated
TD at 20 degrees with 0.5 ml subdivisions and :0.5 ml accuracy.

2.4 Hotplate.

3. REAGNNTS...

3.1 Alcohol.

An electric hotplace or eteam bath.

Ninety-five percent ethyl alcohol.

3.2 Chloroform. L%loroform, U.S.P. grade.

4. iROCEDURE

/+.1 Place about 1 g of the pi&ent as received or extracted (See 5.1) froq
the coating material in a beaker and add approximately 25 ❑l of 95 percent ethyl
alcohol. Neat (do oot boil) on a steam bath or -ectric stove and observe
%hether the alcohol is colored. Repeat the operation with cholorform and
diBtilled water. &velopnent of color in any of these liquids is indicative of
the presence of organic c010r8 or lakes. Certain organic colors are insoluble
in these liquids and tiere their presence io suspected, other metboda~/ 6hould
be employed for their detection.

5. m’ms

5.1” Some organic colors may be completely removed by the solvent ❑ixture
during the excractian. Any abnormal coloration occuring in the extracted

~/ Suitable methods will be found in the following publications: “Analyeis of - “
Oyentuffe,” lhird Edition, by A. G. Green, published by Qtarlem Griffen 6
Co., Ltd., Iandon, England (1920) and “lhe Chemietry and physics O* .tiganic
Piwents, “ by -L.?..Ratt , published by JdIn Wiley & Sono, Inc., New York,
NY (1947).

—

FEO. llZSTMETSOD S’2U.tU. 14~C .
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vehicle ehould be noted and this information used in cc.njunctio”witn other

apprO~riate teBtB tO determine the presence of organic colors in the coating
materzal,

6. PRECISION

6.1 No data.

FED. TEST METHOD SID. tn. 141C
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QUALITATIVE TEST FOR UNSAPONIFIAB2.SMATTER ~N FATTY ACIDS

. .
1. smPE

1.1 This method describes a qualitative procedure for the detection of
unsaponifiable matter in fatty acid~.

,
2. APPARATUS

2.1 Weighing device. An ordinary laboratory scale or balance capable of
weighing to the nearest 0.1 g.

2.2 Volumetric flash. A borosilicate glass volumetric flask calibrated to
contain one liter at 20 degrees with an accuracy of ~0.3 ❑l. lhis flask should
have a T stopper.

1 2.3 Filter paper. Whabnan No. 2 filter paper or equal of a diameter as
determined by the size Of the funnel used.

~

2.4 Funnel. a 60 &green, short stem, chemical filtering funnel of a
chemica~mtaot material, such an borosilicate glass.

2.5 Storage container. A storage bottle made of alkali resistant glass, and
tightly sealed with a T stopper; capacity of about L liter.

I

I —2.6 Beaker. A borosilicate glass beaker with a ❑inimum capacity of 50 ❑l..

1 2.7 Graduate cylinder. A 25 or 50 ❑l boro.vilicatesLasB cylinder calibrated
to deliver at 20 degrees with 0.5 ml subdivisions and a :0.5 ml accuracy.

2.S Hotplate. An ordinary laboratory electric hotplate.

3. SEAGENTS

3.1 Alcoholic eodium hqdroxide ec.lution. Dissolve A.C.S. reagent gra&
sodium hydroxide in 95 percent ethyl alcohol in the proportion of about 25 g per
liter. Jet stand overni&t and filter off the precipitate of carbonates. Store
the sohtion in a glass stoppered alkali resistant bottle.

3.2 Distilled water.

4. PROCEDURE

4.1 Place 10 drops of the fatty acids (prepared according to method 5051) in
a 50-ml beaker, and add 5 ❑l of the alccholic sodium hydroxide solutim. Bring
the contents of.the beaker to a boil on a hotplate to imntre-solution of the

-.
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fatty acids. Semove the beaker and add 40 ml of di6tillid water. Thorou@ly
mix the contente of’the besker with a stirring “rod. A permanent cloudiness
indicates the preeence of unsaponifiable matter. ‘

5. NOTSS

5.1 None.

6. YflllCISION

6.1 No data.

. .

FED. TEST METWD STl).~. 141C .
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PSEPA22AT20NOF PA2NT+31L FATTY ACIDS

1. Swm ,.

1.1 ‘his ❑ethod covere a procedure for the preparation of fatty acids
directly from Lhe mattirialsrather than from the extracted vehicles.

2. APPASATUS

2.1 Wei#ting device. An ordinary laboratory scale or balance capable of
weighing to the neareat 0.1 g.

2.2 Graduate cylinder. A borosilicate glass cylin&r graduated to deliver at
20 &grees 100 ml with 1 ❑l subdivisions and a ~1 ❑l accuracy.

2.3 Ca6ser01e. A glazed procelain casserole with a capacity of approximately
250 ml.

2.4 Steam bath. A container suitable for uee aa a steam bath and a steam
source.

2.5 Separator funnel. A Squibb or cylindrical separator funnel with a T
stopcock and stopper and a capacity of approximately 250 ❑l.

2.6 Filter paper. Wbatman No. 2 filter paper or equal’of a diameter as
&termined by the size of funnel used.

2.7 Funnel. A 60 degrees, mhort stem, chemical filterins funnel of a
chemica=stant ❑aterial such as borosilicate slass.

2.8 Erlenmeyer flask. A borosilicate ErLenmeyer f2a.skwith a capacity of 100
❑l.

,2.9 Hotplate. An ordinary laboratory electric hotplate.

2.10 Drying tube. A gas drying tube with inlet and &tlet fittings filled
with the specified desiccant.

2.11 StOrawe container. A etorage bottle ma& of alkali-resistant slum ,
‘ii@tly sealed with a rubber stopper, and having a capacity of 450 ml minimwn.

2.12 Thermometer. A partial immereion thermometer covering the range 50” C
to 80” C in 1 degree divi.sionewith a maximum scale error of 1 &gree.

3. SEAOF,NTS
. .

3.1 Sodium kydroxhle sc.l”ticm. Dia.solve100 g of A.C.S.”reagent grade sodium
hydroxide in fresh.lydistilled water and dilute to 300 ml. Store in i glaas
bottle with rubber stopper.

FEN. lYJSTMETtDO STD. NO. 241C ““
.
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3.2 Alcohol. Ni.noty-fivepercent ethyl alcohol.

3.3 Ether. A.C.S. reageot grade ethyl ether.

3.4 Sodium sulfate. A.c.S. reagent grade ahydroua sodium mulfate.

3.5 Sulfuric acid (SP. gr. 1.2), Mix SOO ❑l of A.C.S. reagent grade aulfuri.c
acid with 460 ml of freshIy die.tiLled water.

3.6 Carbon dioxide, A source of carbon dio%ide gaa.

4. PROCEDURE

4.1 To shout 25 s of the material under test in a pxcelain casserole, add 15
ml of the sodium hydroxide eolution and 75 ❑l of the alcchol, ❑ix and heat
uncovered on a steam bath with frequent stirring.until saponification is complete
(about 1 hour). Add 100 ml of dietilled water and boil to remove all volatile
thinners (“early to dry”ena). kidify with the sulfiric acid adding 8 to 10 ml
in eMJes.v. Continue heating and stirring until the fatty acids have separated.
Decant the fatty acids and other liquids into a separator funnel to tiich smne
water hes been previously added. Draw off as much as pos8ible of the acid
aqueous layer and any insoluble or precipitated matter. Wash the fatty acids
twice with weter; then add 50 ❑l of water and 50 ml of ether. Di~eolve tie
fatty ecids in the ether, usins a gentle whirling motion eo a8 not to form an
emuleion. Draw off the aqueous layer and wash the ether layer vith 10 to 20 ml
portions of water until the wash water no longer gives a teat for acid. ?hen
draw off the water layer completely.

4.2 Transfer the ether solution to a dry flask, add 20 to 30 g of anhydrou6
oodium sulfate. Stopper the flaslcand let stand at 21” C to 32” C (70” F to
90* F) with or.caeionalgentle shakins until the water in completely removed and
the ether solution is perfectly cLear, Decant this clear solution through a dry
filter paper into a dry 1OO-VI1Erlenmeyer flask. Pass a current of dry carbon
dioxldc (sea 5.1) into a mouth of the Erlennteyerflask and heat at a temperature
below 75° C on abotplate until tbe ether is entirely driven off (sea 5.2). lhe
fatty acid.qprepared ae indicated should be kept ia a stoppered flask and
examined at once (eee 5.3).

5. NOTES

I 5.1 lhe current of carbon dioxide should be as rapid as possible without
causing condensation of moisture inside the flack. .

5.2 It ie important to follow all of the details, since ether ge”eral~:
contains v.lccboland after washing-with water always contains water. It IS very
difficult tb remove ‘watera“d alcohol by evaporation frcunfatty acids, but t~e
wnching of the ether eolutiona and subsequent drying with anhydroue eodium

1 FED. TEST METSOD STO. W. 141C
.
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eulfate removee both water
alc.ahoL, is eaeiLy rewoved

tfETsOD5051.1
January ’24,L986

and alcohol. Elher, ~n the nbeence of water and
from fatty acids by gentle heat.

5.3 lhe method of preparing the fatty acids .directLyfrom the materiaLe,
rather than fr~ the extracted “~icle, ie’based upon past experience in.some-
times obtaining too low results by the latter ❑ethod. Occasionally, trouble is
e~erienced. in saponifying the entire material due co interference of piwent:
In such a“ Instance it is petxniseibLeto use a ~rtion of tie v~ic~e ~at h=
been eeparated from the pi@ent in a eupercentrifuge (ASIU D 2698) or to use the
extracted vehicle obtained by ❑ethod 4021.

6. PSECISION

6.1 M data,

I

-3

. .

. . .
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.

cNLORINATSD CONE!3UNDS(PRESENCE OF)

1. SaJFP.

1.1 .lhiamethod is used for determining the presence of chlorinated compounds
in products used in tie paint induatry; In most instances, chlorinated
compounds should not be present.

2. APPARATUS

2.1 Copper wire, 18

“2.2 Sunsen burner.

3. SSACENTS

3.1 None required.

Ii. PROCEDURE

to”zo gage.

4.1 Form a small loop of copper wire and heat in a small Llunaenbut-heruntil
it no longer colors the flame. Allow the loop to cool and then dip it in a
sample of the solvent obtained by vacuum distillation or the clear liquid un&r
test. Immediately place in the outer part
luminous flame disappear, examine for the
chic.rioatedcompounds.

5. mm

5.1 None.

6. ~ECIS ION

6.1 k data.

of the flame and tien the first.

tYP1cal green cOlOratifa”due to

.

FED. TEST METSDD SII1.NJ. .141C
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TEST FOR FSESENCE.OF METNAfiOL

1. S03PE

1.1 lhis method &terrnines if ❑ethanol is present in a lacquer or other tvve
solvent.

2.

2.1

2.2

2.3

2.4

APPARATUS

Flask. Distilling, LO-MI.

Serl saddle.

Condenser. Water cooled.

Separator funnel. Fifty ❑l.

3. SEASENTS

3.1

3.2

3.3

3.4

3.5

Phos* oric acid. Fifty percent.

Saturated aqueoue potassium perrnaeganate

Sodium eulfite.

Aqueous reaorcinol. A 0.5 percent solution.

Concentrated sulfuric acid.

. .

eolution.

.4. PSOCSDORS

4.1 Place 5 ml of the lacquer solvent or other clear Liquid obtained by
vacuum distillation in a small 10-ml distilling flask containing a Berl saddle.
Stopper the flask and attach a short water~ooled con&naer with &livery tube
tiich extends under 4 ml of water contained in a small teet tube. Place the
distilling flask in a water bath at S5” C - 90” C (1S5° F - 194° F) and collect
the distillate for 15 minutes. Detach the conden~er and rinse with 2 ml of
water. If two layers of solvent are present in the collected distillate,
separate the lower ‘layerby ❑eaus of a oeparatory funnel and discard the upper
layer. Divide the aqueoue layer equally between two &oaIL test tubes a“d treat
aB “sample” and “blade”. To the “sample” add 3 drope of 50 percent ~os~oric
acid and 1 drop oE saturated aqueous potassium permanganate. After one ❑inute .
decolonize the excess permanganate by adding a little @odium sulfite. Add 2

I
drope of 0.5 percent aqueous “resorcinc.1and layer the solution onto ~ ml of
concentrated 6u1furic acid ,.iont.sinedin a septuate test tube. ‘Ifmethanol is
present in the original distillate, a red ring will form at the junction of the
t’wolayera and increase in inteneity on Otanding. The entire solution will

1 FED. TBST METNDD S2TI.Ill.141C
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aPPear red if agitated. Treat-the ‘~lm’~” with.3 drops of 50 percent phosphoric
acid and 2 drops of the reaorclnol solution and also layer onto 1 ml sulfuric
acid in a separate teat tube. No red color should form.

5. NOTES

5.1 None.

6. PRECISION

6.1 No data.

I

FDD, TSST METHDD STD. t?30141C
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.“
~ALITATIV!3 TSSTS FOR PsENOLIC RESINS
(Including Bia@enol Type Epoxies) ‘

. .

1. SCOPE

.1.1 Thin met?nodcovers procedures for identifying three ty~s of “#tenolie
resins. The teats are specific for the p-~enyl-~enol-formal dehyde resins ,and
epoxy resins of the bispbenol type. 2h’etbst L%r @enol-forrnaldeliyderesins in
general will also be positive for the p-ph”enyl-phenolicresin but negative for
epahy resins.

2. APPARATUS

2.1 No epecial apparatus required.

3. REAGENTS

3.1 Ferric chloride reagent. Prepare a 2 percent nolution of ferric chloride
hexahydrate in pyridine.

3.2 Alcoholic potassium hydroxide. Repare a 0.5 N solution of potassium
hydroxide by dissolving 3.3 g of pellets in 100 ❑l of 95 percent ethyl alc~ol.

3.3 Sulfiric acid, 3.6 N. Dilute one volume of concentrated sulfiric acid
with nine volumes of distilled water.

,..3.4 Sodium nitrite eolution, 20 percent. Prepare a fresh solution of eodium
nitrite by dissolving 2 grams in 10 ❑l distilled water.

3.5

3.6

3.7

3.g

3.9

. .
S“lfiric acid, concentrated.

Formaldehyde, 37-40 percent.

Methyl isobutyl ketone. A.C.S. reagent grade.

Benzene. A.c.S. reagent grade.

Ethyl alcohol. A.C.S. reagent grade.

4. PROCEDURE

4.1 Cetection of paraWhenyl -phenol-formal&hyde resins.

4.1.1 Procedure A. Diaaolve approximately one ml of the keaio solution to be - “
tested in 10 ml of methyl iscbutyl ketone in a tent tube. ‘Add ten drops of the
2 percent ferric chloride in pyridine reagent and mix. Now add alccholi% :
potaseium hydroxiiie”dropwise, examining the eample after the addition of each
drop. If ~enyl-phenol-formaldehyde is present, a green color will form by the
time ten drops of aikali have been added.

FED. 17iS,TMET133DS2D. ~. 141C ““
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b.1.2 Procedure B. Dissolve a few drops qf resin s;lution in a few
milliliters of any suitable lov-boiling solvent ,ina beaker or flask and dry
with a current Of air in a warm water bath or {“ WI wm. Cool and add a few
milliliter of concentrated sulfuric acid. If appreciable quantities of
p-phenyl-phenol-formaldehyde resin are present, an intense green color forms.

4.2 Detection of Phenol-formaldehyda,reaine (includingp-phenyl- nhenol-
formaldehyde). )

4.2.1 Procedure. Pour 40 ml of A.C.S. grade benzene in a 50-ml
glaas-ntoppered graduated cylinder. Add e~ctly 4 drops of liquid resin or
weigh out 50 mg of solid resin and ❑ix to dissolve. If“the amnple is insoluble
in benzene, diaeolve it first in 20 ml butyl acetate and add 20 ml benzene, Add
10 ml of the 3.6 N sulfuric acid. Add eractly 2 drops af the sodium nitrate
solution, stopper and shake vigorously for at least 10 seconds. Allow to etand
undisturbed for exactly 5 minutes and examine the benzene layer. A strong,
yellow color indicatea phennl-formaldehyde resins. Color that develops after 5
minutes has no significance. If the sample being tested is strongly colored
initially, run a blati fot comparison, omitting only the sodium nitrite
treatment.

4.3 Detection of epoxy resins.

4.3.1 Procedure. Place 2 drops of the resin solution, or an equivalent
amount of dry resin, in a teat tube. Add about 10 drops of benzene and 10 drops
of ethyl alcohol, mix and dry in an oven at 105° C. After cooling, add one ml
of concentrated sulfuric acid and werm to about 60° C in a water bath for 10
minutes. Cool and add 2 drops of formaldehyde and allow the sample to etand for
a few ❑inutes. Dilute with 10 ❑l of water added rapidly from a graduate. A
green or blue color will form almost immediately if epoxy resins 6f the
biaphenol type are present.

50 tWrlfs

5.1 None.

6. PSECISION

6.1 Nn data.

. .
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I

AcETDNE”EkllbiCT .

1. SCOPE

1.1 Thin method describes a prc.iedurefor the &termination of acetode “
extract in ❑aterials.

..’
2. APPASATUS

2.1 Wei~ing device.” ~ analytical o? toriionbalancq having
of L mg at full load. lhe weights should be clais P or beiter.

2.2 Volumetric flack; A 200-❑l borosilicate glaee volumetric
to containat .20 degrees with a ~0.10 ml accuracy.

i sensitivity :
..

flask calibrated

2.3 Pipette. A 50 ml bocosilicate glass transfer pipette calibrated to
deliver at 20 degree.guith a.~0.05 ❑l accuracy.

2.4 Water bath. A container of suitable size and shape “tobe ueed as a hot” :
-water bath and an electric hotpl.ste.

2.5 Filter paper. Whatman Wo. 2 filter paper Or equal of a size as”““’~
determined by diameter of the funnel ueed.

. .
2.6 Funnel. A 60°, abort stem, chemical filtering funnel ma& of chemical :“

renistant.material such as”a boroailicate gla”ss’.

2.7 Evaporating dieh.- A porcelain evaporating dish with a“glazed inside, and

aPPrOfimate capacity of 200 ml and diameter at top+ 110 min.
. . .

2.8 Oven. A gravity-onvection oven ventilated such that there are a minimum-
of 10 aLr changes per hour and thermoatetically controlled at the specified
temperature 22” C.

2.9 Desiccator. A desiccator’of suitable dimensions to permit storage of
several of the described evaporating dishes; it shouLd have a sample place and
ground rims between base and lid.

3. sSACE24T

3.1 ketone. A.c.s. reagent grade.

4. FSOCEDUSE
. .

4.1 Weigh to the neaceat ❑g about 2 g of the sample, tranafer to a 200-ml
volumetric flask and add 50 ml o f the acetone. Heat to boiling, cool, fill to
the mark with acetone, and thoroughly ❑ix by shaking. Let nettle, draw off

FED. TEST MST133DSTO. NO:.141C .“.
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about 125 ml of the supernatfmt liquid and filter throu~ a dry paper. Discard
the first 10 ml and transfer 100 ml of the clear.filtrate to e wei@ed dish,
evaporate the acetone at a temperature not above 75” C, heat the dieh for 15
❑inutes in an oven at 105” C L2” C (22L8 F ~3.6° F), cool in a desiccator,
weigh, end compute percentage of acetone extraat.

5. NOTES
,

5.1 None.

6. FSECISION

6.1 No data,

FED. TSST METHOD STD. M). 161C . .
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ESTSR AND KEIONE CZJNTENT(OOPSS AND LACQUEES)

1. SOJPE

1.1 Tnis method covers procedures for $he separation of the volatile &.@ the
❑onvolatile portion of dopes and lacquers and the &termination of the
percentages of esters and ketones in the:recr.veredvolatile portion.

2. APPARATUS

2.1 Distillation apparatus. A distillation apparatus consisting of a Z-liter
distillation flask with vapor tube at 75 degree angLe to necl$,two hole .VtOPP@r
fitted with thermometer and vacuum bubbling tube, water cooled condenser of the
West or Liebig type with a 400 mm jacket, adapter suitable for connecting to
vacuum receiver, hotplate and oil bath, ice water bath, rnanmneter,vacuum pump,
and ❑ecessary clamps, stands, etc.

2.2 Wei~ing device. An analytical balance having a sensitivity of 0.1 rngat
full load, case enclosed, and of the rider, chain or equally accurate type. lhe
wei@ts should be tOISclass S-1 or calibrated against S-1 weights,

2.3 Volumetric flaeka. A 100 ml (accuracy of +0.08 ml) and a 1 liter
(accuracy of ~0.3 ml) boroailicate glass volumetr~c flask fitted with a Ts
etopper and calibrated to contain above volumes at 20” C.

2.4 Burette. A 50 ❑l borosilic.gteglase burette , with 0.1 ml subdivision;
stopcock controlled, calibrated to deliver at 20” “with an accuracy of ~0 .05 ❑l.

2.5 Reflux apparat”e. A 200 ml Erlenmeyer fLask and refLux condenser, made
of aLkali resistant glass and having a TB connection, steam bath and steam
80urce, and neceaaary clampa, stands, etc.

2.6 Pipette. A 10 ml borosilicate glass transfer pipette”calibrated to
deliver at 20 degrees with an accuraty of 30.02 ml.

3. REAGENTS

3.1 Tricresyl phoephate. Tricreeyl fioa~ate, technical grade.

3.2 0.5 N alcoholic Potaenium hydroxide solution. Dissolve 33 g of k13H,
A.C.S. reagent grade, in 95 percent ethyl alcohol and dilute to 1 liter with
alcohol. If insoluble matter is present, filter.

.-.

3.3 Phenolmthalein indicator. DissoLve 1 g of A.C.S. standard gradh
@enolphtbalein in -LOO❑l nf 95 percent ethyl alcohol.

3.4 0.5 N hydrochloric acid. Dilute 41.7 ml of 12 N A.C.S. reagent grade EIC1
to 1 liter with distilled water;

PEO. ‘ZESTMET220DSTO. fit),141C
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3.5 Indicator solution for ketone determination..
indicator solution by mixing 20 ml of pyridine With
btca~enol blue (in 95 percent ethanol) and 3 ml of
ted. Dilute to one Iit,erwith 95 percent ethanol (see 5.3),

Prepare a liter of
ID ml of 0.04 percent
0.1 percent aqueous congn

3.6 Hydroxylamine hydrochloride solution. Prepare by difisolving3.5 g of
hydroxylarninehydrochloride in 16 ml of water and diluting to 100 ml with 95
percent ethanol (ace 5.1).

3.1 Standard metianolic sodium hydroxide solution. Dissolve 20 g of sodium
hydroxide in one Liter o f abaolute methanol by refluxing. If solution is
cloudy, filter through fritted glass just before using. Standardize this
eolutiou with standard acid, using phenol~thalein aB indicator.

4. FROCSDUSE

4.1 Separation of volatile portion. Weigh to the nearest 0.1 g between 300
and 400 g of the sample under test into a 2-liter round bottnm flask. Add an
amount of tricrcieylphoephate equaL to 1-1/2 to 2 cimee the weimt of nonvolatile
material in the sample. Fit a twn-hole stopper into the neck of the flask to

accommodate the thermometer and a glans tube extending to the bottom of the
flnek through tiich air may be bubbled, as an aid in the distillation. Place
ChO flask in an oil bath, and attach a suitably cooled condenser. Seep the
receivinS flank in an ice water bath during the entire distillation. Heat the
oil bath in aucb a manner that the temperature of the conteata of the flask will
be 810W1% raieed to the initial boiling point of the volatile constituent.
Continue the distillation at a rate of 4 to 5 ml per ❑inute, tiile bubbling air
slowly throu~ tbe contents of the flask, until a vapor temperature o f 100” C
(230” P) hae been reached. titthis point quickly replace the receiver with a
eccond tered flask and connect to a vacunm pimp throu~ a manometer. Start the
pamp and elowly reduce the pressure in the distillation flask. After
distillation has practically stopped at the reduced pressure, increase the heat
gradually until at leant 95 percent of the total volatiLe prtiOn has been
recovered. lhie pnint ia generally reached at 120” C (24g” F) or lower in the
evacuated eyetem. when temperatures above 120” C are ❑eceaaary becaume of the
presence of high boiling thinners, ~pecial care mu8t be taken to avoid
decomposition of the celluloaic derivations (see caution note). Stopper both
receivins flnsks immediately upon their disconnection. Weigh the flasks and
their contonts and calculate the percentage by weight of the total distillate
recovered. Combine the distillates and determine the eater and ketone contents
of the mixtnre.

Caution: When nitroceLluLooe begins to decompose, brown nitrous oxide fumes
are formed in the.flask and the lacquer residue will begin co effervesce. If
this condition develops, remove the distillation flask immediately to a-hw”d and
thoroughly ventilate the ronm. Avoid breathins the &mea, BiOCe they are quite
poiaonoua.

FLUI.21$STMETHOD STD. Ku. 141C
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6.2 Determination of ester contents (see 5;1).

4.2.1 Samnification number. Weigh to the.oeareat 0.1 ❑g”between 1 and 2 g
of the mimd distillate in a suitable weighing device. (Alkali-free glasa

~Fule, weiaing bottle, Nicol,tube pipette or:by~derinic eyringe of

aePrOerlate size may be used at the conv~nience of the analyst. However~ all
necea.seryprecautions peculiar to the particular weiming &vice used must be
taken to ineure againat aay loee by ‘volatilizationof the sample during the
weighing and introduction of the sample into the solution within the flask.)
Place one and one-half timen the theoretical quantity of O.5 N alccholic
potassium hydroxide required for complete saponification in a 200-ml Erlenmeyer
flask. Introduce the uei~ed eample ox container and sample ao the cane may be
into the flesk and atttach a refl”x condenser to the flask. If the sample is in
a sealed container, wch as an ampoule , break the container be fate attaching the
condenser. Two.blanks of the equivalent amount of alcoholic potaesium hydroxide
shall be run with the sample and the blaticsshall check to within 0.1 ml. Heat
the fL8ske on a steam bath for at leaet 3 hours (4 hours may be neceeaary in
some cases). Gently swirl the contents of the flasks frequently. Cool co room
temperature, wash &wn the con&neera with a small amount of distilled water.
Remove the condenaer8, add three drape of Phenoltithalein indicator co the

I
-.

contents of each flask and titrate with 0.5 N hydrochloric acid.
saponificatian number using the following equation:

Sapo”ificatio” mmnber = ‘E -‘) ~ x 56”1
I

kbere:

A= Milliliters of standard acid required to titrate sample.
B = Milliliters of sc?ndard acid required to titrate blank.
N - Normality of acid.
S ‘=Gram of sample used.

I 4.2.2 Atid number. Determine the acid ❑umber of Che combined
prescribed in ASTM D 1613.

COmpute the

distillate as

4.2.3 Calculation. Calculate the ester content “sing the s%llowiog equation:

x-YPercent of eater - — X 0.116 x LOO
56.1

here: X - Saponi”ficatioo❑umber.
Y = &id ❑umber.

. .
4.3 Determination of ketone content (see 5.2).

4.3.1 Weigh a 100 ml volumetric gLass stoppered flask *ich contains from 20
:0 30 ❑l of absolute ethanol. By means of a pipette, add exactly 10 ❑l of tbe

..
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volatile distillate. Stopper, mix, and reweigh to determine sanple weiibt.
Dilute to made witi absolute ethanol and mix. Pipette 25 ml of the hydroxyl-
taninehydrochloride reagent into a glass stoppcred 250-ml Erlenmeyer flask and
add from pipette exactly 15 ❑l of the prepared sample solution. Mix and allow
to atanrlat room temperature fur one hour. Add 5 ❑l of absolute ethanol and 15

ml of the indicator solution. Titrate before a bri~tly Ii@ ted background with
0.2 N methanolic ahcali from a micro buqbtte. Agitate vigbroualy near theend
point color change from red to yellow aridadd the alkali in 0.1 mil portions
near the end point until no further change takes place. W.ccordthe burette
reading, but stopper the flaak and allow to otand 30 minutes, Wetitrate to the
permanent yellow-range end point and use the total titration for the
calculation.

4.3.2 Calculation. Calculate the percentage of ketone (computed ae methyl
iaobutyl ketone) using tie following equation:

~er=e”t ~aLone = (V1 - v?) x N X 0.1002 X 6.66 X 100
w x o.9g

khere:

VI = Milliliters of .clkalifor titration of semple.
V2 - Milliliters of alkali for titration of blak.
N = Normality of alkali eolution.
IN = Weight of sample (10 ml of volatile distillate).
6.66 = Aliquot correction for the 15 ml aliquot.
0.98 = Correction factor.

5.1 Onleae otherwise specified, the esters present shall be calculated as
butyl acetate.

5.2 Umleas otierwise specified, the ketones present shall be calculated as
methyl iaobutyl ketone.

5.3 The aarnesource of SUPPLY hydroxylamine hydrochloride solution and
indicator solution “must be used ~ith both the sample and bla~.

6. PREcISION

6.1 No data.

. .
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NITSOi%LLULD2E II!.LACQUE~ -
I

1. SCOPE

1.1 This method covers procedure for the determination of the nitrocelluloae
content of the nonvolatile vehicle portion of clear and pigmented nitrocelluloae
lacquer-

2.

2.1

2.2

2.3

3.

3.1

4.

4.1

APPARATUS

~. Tve,nty-fiveml volumetric glass-stoppered flask.

Desiccator. Using arhydrous sodium eulfate.

Infrared .gpectrc.meter.Ccmnnerciallaboratory inetmnmant.

REAGEWT

Acetone. A.c.S. reagent grade,

PSDCEDOSE

Separation and determinaciotiof nonvolatile vehicle content.

4.1.1 Pigmented lacquer. Separate the”vehicle from the “pigment as prescribed
in ASTM D 269S. If the pipent is not completely removed in the first
centrifuging, add a quantity (1 to 3 parts by volume) of lacquer thinner to the
separated vehicle and centrifuge to obtain a clear liquid.

4.1.1.1 Deter.ninethe nonvolatile content of the separated vehicle as
prescribed in method bCW.

b.1.2 cieir lacquer. Determine the nonvolatile content of the lacquer as
prescribed in ❑ethod 4044.

4.2 Parfoqmance of teat.

A+.2.1 NitroceLLulose.

4.2.1.1 Wei@ 2 to 3 ~ of the Lacquer vehicle into a wei~ed aLuminum dish
and record as WI . At the same time, prepare a standard by pouring a eolution
o f ❑itrocelluloae‘in acetone into an aluminum dish that “inequivalent to O.2 to
0.4 g of dry nitrocellulose (see 5.1). ‘Ibinboth sample and standard with about
3 ml of acetone and allow to air dry 1S to 24 hours. &weigh the dish containing
the vehicle.emnple and record ae WZ. Dry tha dish containing the ataudkrd
nicrocelluloae in.an oven at 105° C for two hours but do ❑ot wei~. .

FED. TEST MglifDDSTD. m>’ lf+lC
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4.2.1.2 Transfer strips of the air-dried sample film and tne oven-dried
standard film to eeparate 25 ❑l volumetric flasks (weighed). Determine the
weight of sample and standard by .rewei$!ing the ftasks, recording the sample
weight as W3 and the standard wei~t as Wn. Calculate the wei~t of the
nonvolatile lacquer sample aa follows:

w~. wl. xw!!x
Percent nonvolatile

W2 lDO :

4.2.1.3 Dissolve both films in acetone that has been dried over anhydroua
eodium sulfate and dilute to the mark with dry acetone (see 5.2). Filter the
sample eolution (but not the standard) throu@l dry rapid paper into a dry 25-ml
glass-stoppered fla6k and protect the entire sample from evaporation by covering
the funnel with a watch glaan and wrapping the funnel etem with cotton or foil.
Place the sample and dry acetone in separate fixed cells of about 0.15 mm cell
length.

4.2.1.4 Using quantitative instrument settings, and with nothing in either
beam of the infrared spectrophotometer, set zero with up scale signal at ~ -
11.85 microns, and eet 100 percent tranamiasion. Scan the opectrutnfrom 11.3 to
12.45 with sample and reference cells in place, and detecmine the absorbance
from the difference between ~ax at 12.45 microns and kin at 11.85 microns
and zecord as ~. Sapeat thi~ scanning, rechecking zero and 100 percent
settings at 11.85 ❑icrons until good reproducibility is obtained. Seplace the
.9.9MPb3aohtion with standard solution, repeat the readings, recording the
absorbance as

. CelculOte the

4, Calculate the absorptivity of the standard as fol~owa:

AllAbsorptivity = a - w_
n

percent nitrocellulose in the eample as

& x 100Percent nitro.cellulose_ _
axwe

folLowB:

5. NOTEg

5.1 A standard working curve may be prepared and used in place of the
etandard aemple, if preferred.

5.2 Tbe .scmplefilm may not always dissolve completely but after standing for
ooe hour, the nitrocelluloee in the film will have dissolved.

60 PSECIgION

6.1 No data. ,
.
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EXTRACTION OF KUBBER BASE PRECIPITATE (CNLORILiATEDRUBBER M S-A TYPES)

1. Siqs
,.

1.1 This mekhod proyidee a procedu~e for tb’e&termination of precipitate
khich can be obtained from rubber base paints. Two types are covered in this
method, natural rubber (chlorinated) base and a“otyrene-acrylate copolymer
base. OiEferent procedures will be Siveo for each.

2. APPARATUS

2.1,

2.2

2.3

2.4

2.5

2.6

Crucible. porcelain, glazed.

Cenirifuge tubes. Ninety ml .

Centrifuge. Capable of 2,000 r.p.m.

Se&era. Volumetric, 100, 150, and 800 ❑l.

Crucible. Cooch, 25 ❑l.

Evaporating dish.

3. LLEACENTS

3.1 Benzene. A.C.S. reagent grade.

3.2 Petroleum ether. O-E-751.

3.3 Concentrate -.

4.” PSOCELNlllE

4.1 Subber-base precipitate, natural rubber-base (chlorinated rubber). Wei@
approtimate~y 5 g of the paint sample into a tared 150-ml be&kr and dilute with
75 ❑l of benzene. Add this diluted sample drop by drop to 500 ml of petroleum
ether in an SOO-ml beaker. Stir the petroleum ether rapidly with an air-driven
etirrer &ring the addition of the diluted Bemple. Continue stirring, and
slowly add 100 ml of atiydrous ❑ethanol. Allow the precipitate to settle for at
least 1 hour, then,decant as much of the eupernatant liquid as possible (ignore
any slight turbidity). Tranefer the precipitate to the,original 150_ml beaker
and dissolve the organic material .s~ith75 ❑l of benzene. Repeat the ,precipi-
tation step using the 500 ml of petroleum ether, followed by 100 ml of a~ydro”s
methanol. Allow the precipitate to eettle for L hour, then decent e8 above and - -
L’ransfer the precipitate to a tared evaporating dim. Dry the precipitate under
a Wntle atre~ Of air until solvent odor is gone, and theo dry in an men at.
105° C to 110” C to .9constant wei~t. The dry solids contain the rubber-base
precipitate and moer.of the pi~ent’. Wet the dry solids with concentrated

FED. TEST METIDD STD. NO. 141C .
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112S04;fume off the acid and organic matter under a hood.ueing a low flaie;
then heat strongly to drive out all acid; and finally isnite at 900” C to a
constant weigkt. Consider the 108s in weipfrtae rubber-baoe precipitate. llre
ifiniterlresidue will contain ❑ost of the pigment, but if the eupernatant liquids
contain ❑ore than a trace of turbidity, the pi~ent should be determined by
sulfate asking au equal portion”of the same scmple at 900” C.

Calculate the percentafierubber-base precipitate for type 1 paint aa fOllOwa:

A X 100
Percent rubber base precipitate = —

w

there:

A - 10SS of wei#rt of dry solids
hi= wcignt of paint sample.

Percent rubber base precipitate,

on sulfate ashing.

total vehicle bases =
B X 100

100 - percent pi~ent

khere:

B = percent rubber base (total paint).

4.2 Subber-base precipitate, etyrene-acrylate-opolymer. Weigh accurately
about 2 s of the paint into a wei~ed 90 ml centriiige tube. Add 25 ml of the
extraction mixture “Co’,1:l-toluene:acetone, 8pccified in method 4021 and mix
thoroughly with a glaea etirring rod. Semove the stirring cod; wash any
adhering material back into the tube with a little of the extraction mixture.
Place the tube, with contents, in the container of a centrifuge and centrifuge
for 10 minutes at abaut 2,000 r.p.m. Occant the vehicle eolution portion of the
tube into a 1OO-UI1volumetric flesk. Bepeat the extraction two ❑ore times cnd
bring the vehicle eolution in the 1OO-M1 volumetric flask to tbe 100 ❑l volume
mark by adding benzene, and ❑ixing tborou@ly”. Set the vehicle solution acide
for futher teats. Dry the tube and contents in an oven at 105” C; cool in a
desiccator, and wei~. Sacnrd the difference i“ wei@t of the tube a“d the
content as the wei~lt of pigment I.

4.2+2 ,Prepurea 25 ml Gaocb crucible with a heavy mat.of pure well-washed
aabcetoo or with 3 or 4 fiber glaea didta; wash tboroagbly with petroLcum ether;
dry in an oven at 105” C; cool in a desiccator, and wei@. Waah the prepared
tinch crucible thorou~ly with benzane, and filter a 25 ml aliquot of the
vehicle solution thcaa~ the &.ocb crucible. Wash the crucible and contente
with petroleum ethez, Dry the crucible and content in an oven at 105° ~; c“aol
in a &siccatar, “end weigh. *cord the difference i“ weight of the crucible and
Ule content aa the wei#\t of pi~ent 11.

FllO,‘lWS1’14ETUOD STO. NO, 141C ...
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.4.2.3 Add 20 ml of the e=raction mixture “D’:,1:3-eth~l ether:petroleum
ether, specified in ❑ethod 4021 to a weighed 90-ml centrifuge tube. Add a 50-ml
aliquot of the vehicle solution and ❑ix thoro”~ly by hipping the aide of the
tube for about 30 seconds. Ihen add’an additional 20 ml of the extraction
mixture and centrifuge for 10 minutes at about 2,QO0 r.p.m. Add 5 ❑l of the
extraction ❑ixture. If a cloud forma, add ❑ore ekcraction mitiure and
recentrifuge. LLepeatthe extraction until,oo cloud is formed by the addition of
5 ml of the extraction ❑ixture after centrihging. Oecant the n“pernatant
liquid into a tared 250-ml bedcer; evaporate to dryness on a eteam bath; dry in
oven at 105° C; cool in a &8iccator, a“d weigh. Set”the beaker and contents
aside for further teating. Ory the contents in the centrifuge in an oven at
105° C; cool in a &eiccator, and weigh. Eecord the difference in weight of the
centrifuge tube and the conte”t~ as the wei~t of rubber base I.

4.2.4 O.issolvethe residue in the beaker i“ a little bertzeneand tranafer
into a 90-ml centrifuge tube. Add 40 ml of extraction mixture “D”. L&peat the
extraction procedure as performed in c, and record the weight of the contents of
the tube as the wei@t of rubber baee II.

4.2.5 Calculate the percentage rubber-bese p~ecipitate ‘fo~“type II paint as
f01lows:

Grams vehicle =
(gram. paint - [graqs pi~ent I + grtnnspi~e.t 11 x aliq.ot factor])

Percent rubber base u
grams rubber base I + j?,ramsrubber base II “xaliquot factor x 100

,~ams vehicle

5. NOTES

5.1 This method should be applicable to pieenta containing Ti02, ZOO,
silicates, and Fe203. Other pi=ents would be handled best by centrifigation
or ashing at 500” C. t

6. FSECISION

6.1 No data.

. .
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EXTRACTION OF ROBBER BASE PRECIPITATE (S% lYPE)

1. SCOFZ

1.1 ?hie ❑ethod provides a procedure for the &termination of precipitate
.&ich can be obtained from styrene butadiene base”paints.

2.. APPARATOS :

2.1 No special requirement.

3. KEAGSWTS.

3.1 Benzene.

3.2 Normal pentane.

4. PROCEDURE

4.1 Rubber base determination.

4.1.1 Wei@ a 2-g sample of paint into a tared 250 ml Erlenmeyer flask
containing a glaea stirrer. Add 20 ml of benzene and warm on a steam bath for
112 hour, then allow to cool. Attach stirrer to moto~ driven stirring apparatue
Iaod slowly add (5 mL/min.) normal pentane (95 percent) from n buret until the
resin befins to coalesce. At thie critical mint add normal oentane droDwiae
(0.5 ❑l/;in.) until the rubber-baee has precipitated or coagulated. Whe~ the
solution appears to be clear, add normal pentane at 5 ml/min until a total of
200 ml of normal pentane has been introduced i“co tbe flask. Ccmtin”e stirring
for 30 minutes, allow’to precipitate or settle a“d decant supernataot liquid.
Redieeolve tie precipitate in’20 ml of benzene and repeat precipitation and
decnntation as above. Wash precipitate with 100 ❑l of normal peotaoe. Evaporate
the residual solvent on a eteambath end dry to constant wei@t in an oven at
105” C to constant weight, cool and wei~. The residue in the flask co”siste of
rubber~ase precipitate plue pigment. Wei@ a 2-g sample of paint into a tared
30 ml prcelaio crucible, place in an oven at 105- C for 1/2 hour to evaporate
the eolvents, ignite at 550” C to coneta”t weight, COOL and wei~, lhe crucible
contains total.pi~ent and the loss on ignition is considered total v&icle.
Calculate rubber-btwe precipitate based on the total vehicle.

5. NJTES.

5.1 None.

6. LIIECISION .

6.1. No data.
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MATTER I~OLUBLS IN w3T SOLVKNTS

1. SCOPE

1.1 lhie method determines the insoluble matter in dry shellac, varnish, or
other prochcts.

:

2. APPARATUS

2.1 A Jena Slass.-filtercrucible havins a capacity of 30 ml, and-a fritted
slasa filter disk having a thickness of 3 mm and a porosity of 5 to 7 (average
diameter of pores 35P. to 40@0).

2.2 A carbon filter funnel, made of pyrex glass.

2.3 A heating coil,”of 3-qm copper tubins of such size and shape that the
filter crucible and the large part of the carbon tube will fit enugly within it.

2.4 Filter paper,
e=eed 0.01 percent.

3.

3.1

3.2

3.3

3.6

4.

4.1

4.1.

quantitative grade, coarae, with an ash content not to

REACSNTS

Normal Butyl alcohol.

Ethylene glycol monoethyl ether.

Ethyl alcohol, 95 percent.

Methanol.

L2?ocEous~

Preparation of the apparatus.

1 Cut & disc of filter paper to fit inside the crucible. and placeit on
top of tie xless fiLter. Xr.troduceuDon the filter Dauer an aebeatoa mat
approximately 3 mg thick. Dry the cr~cible to conat~n~ wei&t at 105” L2” C and
cool in a desiccator. Weigh the prepared crucible and place it within the
carbon filter funnel using thin rubber tubinfgto form an air-tight connection.
Place the combined filtering unit within the heating unit khich ia imuleted on
the outside with sheet asbestos, attach to a euction flask, and pass steam
through the coil.

4.2 Performance of teet. Weigh into a 200-ml beeker to the nearest 0.1 mg
Bufficie”t material to contain about 5 g of nonvolatile ❑atter, or abht 5 g of
dry resin. Add-75 ❑l of the.specified solvent and bring the solution to”a
boil. Seep the solution boiling Blowly for 5 ‘minutesto ensure comvlece
solution. Pour about 10 ml of boiling eolvent

1

frmm a wash bottle i~to the

FED.”TPST METIKIDSTD. m.
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heated crucible. Apply gentle suction to the crucible, amd in such a manrieras
to retain se much es possible of the insoluble ie.aiduein the beaker. Wash the
ineolubLe residue aucce6sively with three 20-w1 porkions of the solvent, boiling
the solution for about 1 minute before each filtration. Finally, transfer the
residue from the beaher to the crucible with a stream of boiling solvent from a
wash bottle, using a policeman hhen necessary. Wish down the inner walls of the
crucible with boiling solvent. lhe total volume of the solvent used should be
approximately 175 ml. Seep the crucible covered with a small watchglaas at all.
times, e=ept tien actually transferring the solution from the be~er to the
crucible, or hhen weshf.ngdown the inside wells of the crucible. By’this
procedure, a higher temperature is maintained within the crucible. Allow the
crucibke to remain within the heating coil with the suction on for a few
mi””tes , ao as to suck the residue as.dry as possible. Scmove the.crucible,

waah the outside with boiling solvent, dry it in an oven at 105” +2” C for 1
hour, cool in a desiccator, and weib. Fr.nnthe weight of the re;idue and the

I weight of the sample, calculate.the percentage of insoLuble matter based on the
nonvolatile ❑atter in the sample tahen. .

5. WrEs .,

5.1 None. ..

6. PSEC2SION

6.1 No data.

.

. . . . . . . . .
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,.
WAi IN SHSLLAC

Ii S03PE . ...

1.1- This method &scribes :8.procedure for ~e determination of percent wax
content in shellac.

,,

2. APPAkAIUS

2.1 Weighing device. An analytical or torsion balance having a sensitivity
of 1 ❑g at full load end a sec of NBS cl.ssa P wei@ts or better.

2.2. -: A 200 ml tall form beaker made of boroailicate glass and a
watchglass 8ultable for use .rk cover.

2.3 Hot water bath. A container suitable for uee as a hot water bath and
heat source or a steam bath and steam source.

2.4 LWichnerfunnel. A porcelain BiJchnirfiltering funnel with a diameter of
2-1/fIto 3-1/2 inches.

,.

2.5 ~. A gravity=ouvection type oven ventilated BO that there is a
minimum of ten air .changeaper hour and thermostatically controlled at the
specified .temperature.~2° C.

.2.6 Extraction apparatus. .A continuous extraction type apparatus Of the
s.afilet,Underwriterts Lab, or Wiley-Bailey type.

3. RSACSNTS

3.1 Alcohol.
m

Specially.denatured alcohol (190 proof), formula No. 1 or No.
30 of the United States Sureau of Internal Revenue.

3.2 chloroform. A.C.S. reagent grade chloroform; which has been redistilled
to remove nonvolatile matter.

3.3 Filter’eel. Filter cel tiich has been extracted with chloroform.

3.4 Sodium carbonate aalution. Diss61ve 2.50 g of Na2C03, A.C.S. reagent
grade, in 150 ml of hot distilled water. M&e his solution up just prior to
use and & not cool.

4. FPQCSOUSE
.-

4.1 Weigh to the “eareat ❑g from a.atoppered flask about 10 g of fhe dry lac
resin or a sufficient amount of the”shellac varniah to contain about 10 g of
nonvolatile matter into a ZOO-MI tall form beaker. Oisaolve 2.5 ~0.01 g of
A.C.S reagent grade sodium carbonate in 150 ml of hot distilled water and add

FSO. msT METSOD sm. m. Uic
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the solution to the becker. lmnerae the beaker in a steam-or hot water bath and
stir until Bolution of the lac resin is complete; Cover the beaker with a watch
glass and allow to remain in the bath for 2 to 3 hours withnut agitation.
Remove the beaker from the hot bath and place it in a cold water bath. Cover
the bottom of a Biichnerfunnel (2-1/4 or 3-112 inches in diameter) with a disk
of filter paper and pour onto it in a fairly uniftirmlayer, 1 g of filter cel
mixed with distilled water. Add 0.5 g of the filter cel to the solution arid
filter with the aid of auction. Tranefer all the wax, khic.h❑ay occur ae a cilce
or small hard particles to tbe funnel using a stream of distilled water.from a
waeh bottle and a policeman if neceaoary. Wash the wax and filter paper to
remove all soluble matter with water and finally pour over the filter paper and
the precipitate a few ml of the alcohol to facilitate drying. Dry the funnel
and its contents at 40” +2° C (104° ~3.6° F). Carefully wrap tbe contents of
the funnel in a clean fiiter paper and”tik or bind”with a thin copper wire.
place in a suitable continuous extraction apparatus and e~ract wi~ tile
chloroform solution to a clean weiaed be~er or flask. Evaporate ❑OBt of the
chloroform on a steam bath and then dry the wax to within 10 ❑g of conetant
weight in an oven at 105” AZ” C (221” 13.6° F).

4.2 Calculation.

4.2.1 Calculate the percentage of wax ueing one of the following equations as
required:

4.2.1.1

4.2.1.2

For lac resin.

Percent wax = ~ x 100
ii

Fnr shellac varnish.

Percent wax = W x 100
m

here: H - Grantsof wax obtained.
s=
D=

5. NOTES

5.1 Nwne.

Grams of @ample used.
Percentage of nonvolatile ❑atter in ehellac varnish, expressed aa a
decimaL fraction.

6. PsECISION

6.1 No data. ..

FED. l13gTMETEOD L31D.NO. 141C
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ASH (CSLLUIA)SES) - ,

1. sa3Ps
.

1.1 lhis method covers procedures for the determination of ash in
❑itrocelluloee, cellulose acetate, and ethyl cellulose.

2. APPARAIWS
,’
,,

2.1 ~. A gravity~onvection type oven ventilated sa &at thkre is a
minimum of ten air changea per hour and thermostatically controlled at the
specified temperature ~z” C.

2.2 Crucible. A porcelain ignition crucible and cover.

2.3 Steam bath. A container “imitablefor ue.a.s8a steam bath and steam “’
source.

2.4 Bunsen burner.

~
2.5 Furnace. An electric ❑uffle furnace covering a temperature range to

1S80° F~ thermore~lator and pyrometer. Interior dimensions should be
euch that ignition crucible in not in contact with either
element.

3. REACSNTS -
I

walls or heatins

I 3.1 Nitric acid. Nitric acid, A.C.S. reagent grade.

4. PROCSNURE

4.1 Dry between 5 and 10 g of the sample for 2 hours in an oven at 105” ~2° C
(221° ~3.6° F) (see 5.1) and proceed w follows:

4.2 Nitrocelluloae. Weigh to the nearest 0.1 mg approximately 2 g of the
dried sample into a previously ignited and vei@ed porcelain crucible. Moisten
with 20 to 30 &ops of A.C.S. reagent grade nitric acid and heat on a steam bath
until the eample is decomposed to a @mmy mass. If neceneary to complete
&composition, add several additional drops of the acid at intervals. lhe” heat
the crucible slowly ovei a Bunsen burner or in a muffle @mace until all
volatile ❑atter in driven off. Finally ignite at red h&at to constant wei@t.
Cool, vei~, and calculate the percentage of ash.

6.3 Cellulose acetate. Wei@ to the neareet 0~1 mg between 5 and LO g of the
dried sample into an ignited and wei~ed porcelain crucible. Heat th<cru.cible
and its content,gover a flame from a B“naen burner in euch a.manner that the
s.smplewill fime-off B1OW1Y without igniting. Uhen no further &mea are evolved

FBD. ‘lXBTMETMID SID. ~. 141C
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and the bottom of the crucible is dull red, transfer the crucible co a :nuffle
furnace and heat at 500° to 600’ C (932” to 1112” F) for 1 hour or longer if
required to burn off tillthe carbon. Cool in a desiccator, weigh, and calculate
the percentage of esh.

4.4 Ethyl celluloee. Weigh to the neareet 0.1 mg between 2 and 5 g of the
dried sample into an ignited and weimed porcelain crucible. Burn off ❑ost of
the organic mattec over a flame from a Sunaen burner. Finally heat the crucible
in a ❑uffle furnace at 900” 350 “ C (165’2°~90° F) for 1 hour cm longer if
required to burn off 811 the carbon. Cool in a desiccator, wei@, and calculate
the percentage o f ash.

5. tK)TES

5.1 Oanger from flammable vapor ❑ay be avoided by a preliminary air drying of
the sample in tie event that the number of aamplea being tested or the
construction of the oven are such as to warrant this precaution.

6. EllSCISION

6.1 No data.

FSD. l%ST MET~D SID. N3. 141C
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METHOD 527L
January 24, 19S6

MATTES INSOIJJBL,E.IN ACID -

1.1 This method describes a procehre for the determination of acid.itumluble
matter ii extracted pisyenta.. ..

,..

2. APPABATWS /

2.1 Weighing device. A case emlosed analytical balaoce having a aenaitivitg
of 0.1 mg at full Load and a set of NBS class S-1 wei@ts or equal.

2.2 Beaker. A 200 ml borosilic.gte@asa beaker.

2.3 Graduated cylinder. A LO ml graduated cylinder made of borosilicate
glass, calibrated to deliver at 20 degrees with 0.1 ❑l subdivisions and an
accuracy of +0.1 ❑l.

2.4 Hotplate. Au electric hotplate.

2.5 Filter. A filter consisting of a 60 degrees short stem chemical
filteriznel and Whatman No. 41 filter paper or equal.

2.6 Bunsen burner.

2.7 Steam bath. A container suitable for uee as a steam bath and steam
source.

3. RSAGSN’1%

3.1 Alcohol. Ninety-five percent ethyl alcohol.

3.2 Hydrochloric acid. One to one & 6 N HC1 prepared by diluting
concentrated HCL, A.C.S. reagent grade 12 N, with an equal volume of distilled
water.

3.3

3.4

3.5

4.

Hvdrocholic acid. HCL, A.C.S. reagent grade.

Sulfuric acid. H2S04, A.C.S. reagent grade.

Ammonium sulfate. (WI@ 2S04, A.C.S reagent srade.

PROCEDWHE

4.1 Wei~ to the ❑earest 0.1 ❑g about L g of the extracted pi~ent,=as
obtained by method 4021, into a ZOO-ML beaker. Moisten the pi~ent with a few
drops of 95 percent ethyl alcohol, add 40 ml of 1 to 1 hydrochloric acid, cover
with a watch glass and boil gently for 5 to 10 minutes. Semove and wash off the

FEO. li3STMETsOD S12).~. L41C
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watchglass. Evaporate the contents of the beaker to dryn~ss and heat at about
150” C (302” F) for 1/2 to 1 hour to dehydrate the.residue. Moisten the residue
with 4 ml of A.C.S reagent grade hydrochloric acid, and allow to stand a few
minutes. Dilute with 100 ml of hot distilled water and boil for a few minutes.
Filter thile hot throu~ an amhleea filter paper, washing all the insoluble
matter from the bedcer onto the filter paper with a stream of hot water from a
wash bottle. Wash the residue on the fileer paper until the washings no longer
give a test for lead and chlorine. Ignite the paper and residue in a previously
ignited and weiphed crucibLe until all carbonaceous matter IS destroyed. Cool
in a desiccator, weigh, and calculate the percentage of insoluble matter.

4.2 If tbe amount of insoluble matter is found to be in e=ees of that
allowed in the product Specification, transfer it from the crucible to a 400-ml
beaker. Add 10 E of A.C.S. reaeent erade tumnoniumsulfate and 20 ml of A.C.S.-.
reagent zrnde SU1furic acid. Heat to boiling and boiL for 10 minutes. cool,--
dilute to 200 ml and again boil for 20 minut~s. Let eettle Oria steam bath.
Filter Wile hot throu~ an ashlese filter paper and wash the paper and residue
with 5 percent sulfuric acid. Ignite, cool, wei~ , and calculate the percentage
of ecid insoluble matter as deecribed above.

5. Noms

5.1 None.

6. PRECISION

6.1 No chta.

. .

FED. TEST MSTSOD NO, 141C
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PHYSICAL AND CSEHIML TESTS OF DRIRD FIIM
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HSAT RESISTANCS

1. Smps

1.1 ‘lhia❑ethod covers a general procedure fir determining the resistance to
heat of certain types of organic coating,materials.

2. REA~N13
,-

2.1 None.

3. REQII2SS0 2NFOIU4ATION

lhe following information shall be Riven in the product specification by
inserting the &tails in the following list.

3.1 Preparation of panel.

3.1.1 Nature of panel.

3.1.2. Size of panel,

3.1.3 Pretreatment of

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Number of coats.

Thickness of each

Time of drying or

panel (if

coat.

aging.

Manner of drying or aging.

Sclative position (vertical

Duration of exposure (hre).

Temperature of expoeure.

required).

or horizontal).

Comparative teat coa,ting,if any.

3.10 Diameter of rod for bend test (if required).

4. PSOCEDORE

4.1 Arran@ @e teat coacing in a well-ventilated electric oven or b
Chernids tatically controlled IMIffle furnace and heat at the specified temperature
for the ap.ecifiede~eure period. Semove and exsmine the test coating as

npecified for conformance to the requirements of the product specification.

FEO. TEST METSOD SIII.N2. 141C
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1.
4.2 Ifhen a flexibility determination ia specified,

removal frcenthe oven, condition the teet coatine for
rmoceed am follows: After
one-half hour at 23° ~1.1” C

(73.4” 12” F) and s relative humidity of 50 +4 “>-rcent. Place the panel with the
teet coating uppermost over a rod of the soe~ified diameter. held firmlv i“
Suitable suppo~~s, at a point equally dist&rt Er& the top nnd bottom e~gc of the
panel. Bend the panel double in 1 second.,“Exemine the coating over the bent

I
aree, “sing a 7-Power lens, for conformance to tie requiremeoto of th’eproduct
epccifiaation. Cracke extending ❑o more then one-quarter inch from either end
shall be disregarded.

5. NOTES

5.1 None.

6. PRECISION

6.1 No date.

Pf3D.lBBT MBTilDDSTD. NO. 141C
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BLUSH RESIS;rANCE

1. SCOPE

1.L This method determines the resistance ;f a coating of blushing.
.,.

2. APPAilATDS

2.L Nnne.
,-

3. REAGENTS

3.L None.

4. PROCEOURE

4. L APPlication. Prepare a fiLm as specified in the product specification
and immediately place the paneL in a conditioning chamber maintained at 23” to
27° C and 60 to 70 percent relative,humidity. Air i“ the chamber shall be
completely changed every 10 minutea.

4.2 Examination. Examine the film t+hileit “ia drying at intervaLa not
e=eedins 5 ❑inutes during the first,hour of drying, or after it has been dried
and rubbed as specified in the product specification.

5. NOTSS

5.1 None.

6. PREcISION

6.1 t% data.

. .

FED. TEST METSOD STD. ?t3.1“41C
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60-DI?CAEEsPscu”w$ GL.OSS

1. Swl%

1.1 This method is used for the determinati~n of specular gloss of most
nonmetallic specimens and for determining *en methods 610,3and 6104 are’.
applicable. Ilis is the primary method for &termining the gloss of ❑aterials
usually described as semigloss (60” vaiues 30 to 70).

1.2 Definitions.

1.2.1 Specular gloss. The luminous fractional reflectance of.a specimen at
tilespecular direction.

~. 2.~ ~mi”~”~ ~~ctio”al ~eflecc~n~~. 3he ratio of the luminous flux
refleeted frcm, to that incident on, a specimen for specified eolid angles.

1.3 Standards.

1.3.1 Primary etandards may be high polished, plane, black-g188a surfaces.
Polifihedblack gLase with refractive index of 1.567 shaLL be assigned a specular
gloss value of.100.

1.3.2 Secondary working standards~/ shall be of ❑ateriala having hard,
uniform surfaces, such EIIIceramic tile or demolished opaque glass. secondary
standards shall be calibrated againt?t primary standards on a g10a8meter
conforming to the geometric requirements of this method.

2. APPARATUS

2.1 Instrumental components. The apparatus shall consist of an incandescent
Iitit source, ❑eans for locating the specimen surface, and a receptor located to
receive tie required pyramid of rays reflected by the epecimen.

2.2 Geometric cnnditionn. 3he axie of the incident beam shall be 60 degrees
~0.1 degree frnm the Perpendic”l.srtn the test eurface. lhe a“siBnf the
receptor shall be at the mirror reflection of the axis of the incident beam.
The anguLar dimensions (apertures) and t.olerancea of the eource and receptor
shall be - indicated.

. .

2.3 .14eaaurementaechani8m. The receptor=easuremeut mechanism shall give a
oumerical indication proportional to the.Ii@t flux passing the”receptor field
stop within ~1 percent of full scale.

.’.

~/ S“itable working standakds for thin gloss test are available from tlieGardner
Laboratory, IM., 2431 Linden tine, Silver Spring, MD. and the Hunter
Associated Lnbnratory,’I“c., L1495 S“”set Soad, Reston, vA.

FED. TEST METLK2DSfi. NO. lklC “
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TADIII1. Angular dimensions and tolerances of receptor antieource.

Relation to mdas- : Source Receptor
ucement plane

In plane 0.75 10.25 deg “ 4.4 :0.1 &g

Perpendicular to 3.00 deg max 11.7 ~0.2 deg
plane.

I ,-

3. REAGENTS

3.1 None required.

4. PROCEDURE

4.1 APParatus adjustment.

4. 1.1 Teat aperture ratio and image centering by adjusting the instrument to
rend correctly the gloss of a polished glass standard and Lien reatiingthe gloss
of one or more Ctandardfihaving poor image-iorming characte.risticm. If the

instrument readings of the latter ecandarda do not agree closely with the
calibration valuea for the8e standatds, readjust the instrument according to
instructions of the manufacturer or return the instrument to him for readJaSt-
meets

4.2 Preparation of test specimens.

4.2.1 Unless otherwise specified, prepare films of the finish to be tested by
drewing down with a doctor blade to yield a wc fi~ thickness of approximately
0,003 inih on plane opaque tiite glass panels as prescribed in 2.1.5 of method
2021. Dry paneLe for 4S hours cc a temperature of 23” 11.1” C (73.4” ~2” F), a
relative humidity of 50 L4 percent, aod under dust-free conditions.

4.3 Calibration. If the apparatus is properly adjusted, calibrate me
glosameter at the start and completion of every period of operation, a“d during
operetion at sufficiently frequent intervals to assure constancg of instrument
reeponee. To calibrate, adjust the instrument to read correctly the gloss of a
otendard those aesigned value is approximately that of tne gloas{ent upecimena
to ba meaaured,

4.3.1 Wabucemeui. Mea..re at leaat three pertions of the specimen surface
to obtain an indication of uniformity.

4.4 Specular RlOBs components. . .

4.4:1 Evaluation of the e~cubrr gloss compenent6, surface-reflected flux and
body-refleeted flux, may be required Mren cdmpariug low-gloss specimens o L’

PfO1.TSST MSTNOO SID. !kJ.141c
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widely differing body reflectance. When requited, evaluate approximately the
body-reflected flux and subtract it fran tbe specdlac gloss to obtain an

aPPrOnmate ValIJE for the eurface-refleeted flux.

4.4.2 Body reflected flux. Obtain ao approximation of the body-reflected
flux by using either of the foLlowing techniques:

4.4.2.1 Adjust and calibrate a goniopti’ometerto read correctly 60 de”~ees
specular gloss, then illuminate the specimen,perpendicularly and view-at 60
degrees without change of apertures. Read the fl,otometecto obtain the
approximate value for the body refLected flux.

4.4.2.2 Alternatively express aa a decimal fraction the 45 dcgreea, 0 degree
luminous directional reflectaoce measured according to ASl?4E 97 and multiply by
2.1 to obtain an approximate value for the body-reflected flux.

4.5 &port of results.

4.5.1 Report the average of the specular gloae readings.
,..

4.5.2 Seport the presence of any epecimen having pOrCiOns of the teat surface
differinz in glt,ss.by more than 5 percent of the average gloss of that apecim.an.

4.5.3 Seport the method of specimen preparation if different from that
specified in 4.2.

5. NOTES

5.1 Keault. obtained ❑ay,be uncertain due to ~ Cu!mlative effect of Eeveral
sources of error: that is, diffecence be’twee”the geometric distribution of
flux reflected from standards and npecime”~ ❑ay bring about uncertainties in the
measured gLoss even though.the source and receiver aperturea are within the
toLe.ranceaspecified; inaccuracy of reading may result even thou~ the preciaioo
of the measurement mechanism is held within the tolerance specified, and lens
arrangement and stray reflections from the imterior may canoe errors ‘i” gLosa
readings.

6. PRECISIONS

6.1 seadin~s-obtained on the same instrmtent mhould lierepeatable to within L
percent of the magnitude of the readings. Seadinga obtained on different
instruments should be reproducible to within 5 percent of tbe magnitu& of the
readings (see 5.1).

.

FED. l13STMETHOD STD. M3. L41C ““
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85-DECREE S PRCIILAR GLOSS (S HEliN)

1. SCOPS .’.

1,.1 ‘lhismethod is used for the determi”.gtion6f specular gloss OF
nonmetallic specimens having .a 60 degree specular gloss lower than 30 as
measured by method 6101. Such materials a~e usually described as flat or
lusterless (85” values less than 15), eggsliellflat.,(6o”VIJIUCS 10 LO L5), a“d

eggshell gloss (60” valuea 15 to 30).

L.2 Definitions.

1.2.1 Specular gloss. lhe luminous fractional reflectance of a .spccimc” at
the specular direction.’

1.2.2 Luminow fractional reflectance. The ratio of the lun,inous Flux
reflected from, to that incident on, a specimen for specified solid angles.

1.3 Standards.

1.3.1 Primary working standards may be highly polished, plane, DlacK-glass
surfaces. Polished black glass with refractive index of 1.567 shaLL ue assi~ncu
a specular gloss value of 100.

1.3.2 Secondary working atandarde~/ shall be of materials having hard,
uniform surface, ouch as ceramic tile or .depolid,ed opaque glass. secondary
standards shall be calibrated against primary standards on a glossmeter
conforming to the geometric requirements of this method..

2. APPARAIUS

2.1 Instrumental com POnenta. ‘he apparatus shall consist of an incandescent
Iight.aource,means for locating the specimen surface, and a recepcor located to
receive the required pyramid of rays reflected by tilespecimen.

2.2 Geometric conditiom. lhe axis of the incident beam shall be 85 degrees
~O.L degree from the perpendicular to the test surface. The axis of recepcion
shall be at the mirror reflection of the axis of the incident beam. The angular
dimensions (apertures) and tolerances of the source and receptor ehall he M
indicated in table I.

1/ Suitable worki”f?standards for this zlosa test ore avaiLable fcom Gardner
Lab., IDC. , 2MI Linden bne Silver Spring, MD and the Hunter Associates.
hboratory, Inc., ll~!95SunBet Rd, Reston, VA.

FED. TEST t4!iTl$311SW. NO.
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TABLS 1. Angular dimeti.eionsand tolerances of receptor and sou;ce,

I{eLatiOn to ❑eas- 1 Source Seceptor
~ urement plane
In plane

-k

0.75 ~0.25 dcs. 4.0 :0.3 &s
erpendicular to 3.00 deg max 6.O_@.3 &g,

i Ptan@m
2.3 Measurement mechanisn. The receptor-eaaurement mechanism shall give a

numerical indication proportional to the light flux pae.singthe receptor field
stop within ~L percent of full scale.

3. SEAfXINTS

3.1 None required.

4. illOCEDURt!

4.1 Apparatue adjustment.

4.1.1 Teat aperture ratio and imaze
read correctly the gloss of a polished

centering by adjusting the instrument to
glass standard and then reading the Floss

of one or more standards having poor image-forming characteristic. if the-
in.ctrumentreeding+ of the letter standards do not agree cloeely with the
calibration values for these standards, readjuat the inettument according to
instructions of the manu facturer or return the instrument to him for readjust-
ment.

4.2 Preparation of test epccimene.

4.2.1 Unless otherwise spscified, prepare films of the finish to be tested by
drawing down with a doctor blade of O.OO6 inch gap clearance to yield a wet film
thichoeas of approximately 0.003 inch on plane opaque hhite glacs panels as
prescribed in 2.1.5 of method 2021. Dry paneln for 48 hours at a temperature of
23” A1,l” C (73.4” ~2° F), a relative humidity of 50 34 percent, and under
dust-free conditions.

4.3 Calibration. If the apparatus is properly adjusted, calibrate the
glossmeter at the start and completion of every period.of operation and during
operatioo at aufficiently “frequentintervala to aasure constancy of instrument
reeponae. TO calibrate, adjust the instrument to read cOKKeCtly the glOSS 0f a .
scanderd wnoae assigned value is approximately that of the glosaieet specimens
to be measured.

. .

4.3.1 Ncaeurement. Mca.sureat leaet three portions of the specimen surface
to obtain an indication ef uniformity.

FED. 2%ST METSOD S12).tx3.141c ...
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4..!4 &porting of results.

4.4.1 Seport the average of the specular gloss readings.

4.4.2 Seport the presence of any specimen hav’ingportions of the test surface
differing in gloat?by ❑ore than 5 percent,of the average gloss of that specimen.

4.4.3 Seport the method of fipecimenpreparation if different from qiat
specified’in 4.2.1.

5. tQTiXi

5.1 Seaulta obtained may be uncertain due to the cumulative efiect of several
squrces of error: that ie, difference between Che geometric distribution of
flux reflecced from stamdards and epecimens may bring about uncert’.si”tie.sin the
measured gloss even though the source and receiver apertures are within the
tolerances specified; inaccuracy of reading may result even though the precision
of the measurement mechanism is held within the tolerance specified, and Lens
arrangement end”stray reflections from the interior may cause errors in gloss
readings.

6. PRECIS ION

6.1 Seadings obtained on the same instrument should be repeatable co within 1
percent of the magnitude of the readings. Seadings obtained on different
inatr”ments should be reproducible to within 5 percenc of the magnitude of the
readings (see 5.1).

.
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I
20-DEGSKE sPEaJLAs GLOSS

1. scam

1.1 Ibis method ia used for ❑eaeurins the S1OS8 of nonmetallic apecimena
having a 60 degree specular gloss higher than 70,:as measured by method 6101.
Such materials are usually described an full glose.

1.2 Defi”iciom.

1.2.1 Specular gloss. Ihe luminous fractional reflectance of a o’pecimenat
the epecular direction.

1.2.2 Idlmino”sfractional refLecca”ce. lhe ratio of the Luminous flux
reflected from, to that incident on, a epecimeo for cpecified eolid angles.

1.3 Staodirds.

1.3.1 Primary working standards ❑ay be hi@tly polished, plane, black glass
surfaces. Polished black glass with refractive index of 1.567 shall be assigned
a specular glees value of 100. ,.

I 1.3.2 Secondary working standaFds~/ shall be of materiaia having hdrd,
uniform surface, such a8 ceramic tile or depoliahed opaque glass. Secondary
standards shall be calibrated against primary standarck on a glossmeter
conforming to the geometric requirements of this method.

2. “APPAXANS

2.1 Instrumental compo”ent~. lhe apparatus shall consist of an incandescent
li@tt source, means for Locating the specimen surface, and a receptor located to
receive the required pyramid of rays reflected by the specimen.

2.2 Geometric conditions. The aks of the incident beam shall be 20 degrees
~0.1 .&gree fr6m tuneperpendicular to the test surface. ~e axis of reception
shall be at the mirror reflection of the axia of the incident beam. The angular
dimensions (apertures) and tolerances of the source and receptor shall be aa
indicated io table I.

TA13LP.1. Angular dimensions and tolerance of scmrce and receptor.

ReLation to meae.- Source

I

Seceptor
urement plane ..

In plane 0.75 ~0.25 deg 1.80 ~o. os &g
Perpendicular to 3.00 &g Max

I
3.60 ~0.10 deg

plane.
I

. .

~/ Suitable working standards for this .qlosetest are available from Gardner
kb., “Inc., 2431 Linden Lane, Silver Spring, MO and the Hunter Associ8tea

.1 Laboratory, Inc., 11495 Suneet SKI,Reeton, vA. ....’...

. . ._FEu,.._~ST METHOD S2D. M. 141C.—.
1
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1.3 !lea.surcmentnechaniom. Tirereceptormeasureme nt-nechanism shall ‘give a
numerical indication proportional to the li@C flux passing me receptor field
atop within ~1 percent of full ecale.

3. RliAGENTS

3.1 None required,

4. PROCIiUU1{E

4.1 Apparntus adjustment.

.%.1.1 Teat aperture ratio and”image centering by adjusting the instrument to
read correctly me gloss of a polished glass standard and then reading the gloss
of one or ❑ore etandnrds hwi”s poor image-forming characteristics. If the
instrument readings of the latter standards do not agree closely with the
calibration values for these Oca”dardg, readjust the instrument according to
instructions of the manufacturer or *eturn tileinstrument tO .iimfOr
reedjuahnent,

4.2 Preparation o’ftest specimena.

4.2.1 UnLees otherwise ~pccified, prepare films of the finish to be tested by
drawing dowu with a doctor blade of 0.006 inch gap clear.mce to yield a wet-film
thickne6s of approximately 0.003 inch on plane opaque white glass panclB aa

prescribed in 2.1.5 of metnod 2021. Ory panels for 48 hours at a temperature of
23” ~1.1” c (73.4” +20 r), a relative humidity of 50 ~4 percent, and under
dust-free condition;.

4.3 Calibration. If the apparatus is properly adjusted, calibrate the
gloasmeter at the ntart and completion of every period of operation, and during
operation at efficiently frequent intervals to aaaure constancy of i“atrument
response. To calibrate.,ndjust the iaetrume”t to read correctly Che gloss of
standard ‘whooeaaoigned value is approximately that of the 810ssieat specimens
to be measured.

4.3.1 Measurement. Meastwe at least three portions of the Ypecimcn fiurface
to obt.gin an indication of unitormity.

4.4 ~orting of reeulta.

4.4.1 lteportChe average of the ~peculac gloss readi”ga.

4.4.2 Seport the presence of any epecimen having portions of the teat surfAce
differing in gloss by more than 5 percent of the average gloae of tia~ specimen.

4.4.3 Report the ❑ethod of specimen preparation if different from that
specified in .4.2.

FED. TS8T NETIS3DSTD. NO, 141c
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I 5. N2TSS

5.1 Se.suitsobtained may be uncertain due to’the cumulative effect of several
sources of error: that is, difference between the geometric distribution of
flux reflected from standards and apecimeos ❑ay bring abcut uocertaintiee in the
measured gloss even thou$I the source and receiver apertures are within the.
tolerances specified; inaccuracy of readi~g may result even thoua the precii!ian
of the measurement mechanism is held with’inthe tolerance epecified, and lens
arrangement and stray rflectioos from the interior ❑ay cause errors:i; gloss
readings.

6. PSECIS ION

6.1 Eeading;.obtained on che i~e instrument should be repeatable to within 1
percent of the magnitude of tie readings. SLeaditigscbtained on different
instruments should be reproticible to within 5 percent of the magnitude of the
readings (Bee 5.1),.

...

. .
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LK;NTNCSS INIX3XDIFFLREN{;I’:-

1. SCQPS

1.1 lhis method is used fur color specimens .$Ao.secolor dif[ereuce from o
standard in predominantly a Iigbt”ess difference.

1.’2 Definitions. ;

1.2.1 Lightness index. Li@tn&s index, L, in defined by the equation

L=lO~

Where Y is the luminous directional reflectance expressed iu percent rela:ive to’
❑agnesium oxide.

1.2.2 Lighcness index differe”ce. Li$ltnees index Jiffeccnce, AL, is tie
difference in the lightness indcK be foce and after exposure.

2. APPARATUS

2.1 Use the apparatus described in method 425?.

3. REA,GENTS

3.1 None required.

4. PROCIWUIW

4.1 Preparation of test specimen. Prepare the test Speci,m!nas pres=ribeliin
ASIM E 97, or as s~cified in t!leproduct specification.

4.2 Exposure of teat speciinen. Expose the test spccimcn ,,~dcrt;,e co~di.tions
and.for time period as specified in t!lepro~ct swcificat{nt).

4.3 Uea8ureme0t. USin8 the apparatus and standards specified in met?tod:+75?,
measure the directional reflectance of tl,e test specizcn be fore expcmure md
record as Y.. Wa.mre the directional reflectance over <he same area 01 u,e
test specimen after e~aure and record as Y1.

4.4 Comw tation. Comput’ethe li@tness index,
before e-sure aod talelightness index,

~, for L,e test spucime,,

LI. *fter eximsuze hy s“bstitrjtio~
the Y. and Y~, values respectively in the equation given in 1.2.1. Obtain
the li@tnesa index differemc.?,A L, by the eq,jation

. .

AL- LL-~
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5. hD1’SS

5.1 None.

6. FRECIS20N

6.1 No date.

I FED, TEST METHOD Sll).M). 141C
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cclWx

salPK1.

1.1 lhia method describes

DIFFELLENcEOF OPAQUE MArEKIA&S
INSTLLONSNTALMSASUKi14i!NT

procedures for instrumentally determining smaLL
color differeaces, observable in daylight ,iLhninati.in, between uonfluweacent,
nonmecameric, opaque aurfeceo such an paant apecimems. The color diffecemces
determined by these procedures are e~ress;d in units of appcotimace uniform
visual coLor perception in the modified Adams color space. .-

1.2 For product apecification, the permismibL.icolor difference between test

8P==cimenand ceference sPecim~n shaLI be agreed upon by the purchaser and
seLler. Specific CO1OC tolerance may be required for each material and
condition of use since other appearance factori+(e.g. proximity, gloss, and
texture) may affect the correlation between the measured color difference and
its commercial acceptability.

2. OUTLINE OF MLTHOD

2.L Differences in coLor between a reference specimen and each test specimen
are determined with a spectro~otometer or a colocimetec. % fleetance readings
are made Aich in turn ace converted by compucatiooa co L, a, and b color scale
values, or these coLor scale values may be read directly frum an instrument that
automatically makes the computations. Color difference magnitudes are computed
from A L, ~ a, tmd ~ b values , t,hichrepresent the CO1”OCscale differences
between,,!bereferen~e specimeo and the test specimen.

3 DEFINITIONS

3.1 Color space. The daylight coLors of opaque upecimens fur the purpose of
this method are represented ~y points ~r. a space formed by three tnut.aLly
perpendicular unit.vecCors, L, Z, and b, having scaLes, L, a.,and b ,
respectively. lhese acalee were chosen 80 that color differences in this’space
correlate with perceived color differeoces.

3.2 Color differences. E, is the resultant vector of three component
diffecencee, li&tneas-index difference, A L, and chromaticity differences,A a
andb b, and may .be e~ressed thus.:

E-(f3L)~+(~a)Z+(~ b)~

‘he above vector notation indicaces that A L, A a, and ~ b are magnitudes of
diffecence~ reacting io the direction of L, a, and b. ‘thelatter are considered
as unity. ‘l%emagnitude of Chis resulcanr, E, calLed the color’diffecen:e, is a
scaler quantity and ❑ay be com~ted from the foLlowing:

E =1/(~L)2+ ( Aa)2+(Ab)2

FED. “HiSTfwTtlJD STD. NO. 14lC
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‘Lhemngoi~uda, E, of course, gives no indication of the character of the
differcnce since ic doefinot indicate the r&Lative quantity and direction of
hue, qacuracioo, and Li@tnees differences. ‘

lle dLrcction o f the color difference in described by the maBoitude and

Mtere: Lo, a~, and bo refer to the refereoce”s~cimen, and LL. and
IJI,nod bl, reter to tiletest specimen”. The sign of the components A L,
J3 a, and A b ttave the following approximate meanings:

4 A L = Lighter
- A L = darker
+ A n = redder (Lees green)
- A a - greener (less red]
+ A b = yellower (Less bLue)
- Ab - bluer (Less yellow)

3.3 CoLor scales. Ihe L, a, and b color 6cales ahaLl be based on any one of
tie followinf?coLor ecale svntem$. ALtheueh each of thene systems wiLl provide
color difference values in approximate agr;ement with avera& vinual judbents
of color difference, one of the aystema may be more suitable for use with a
SPCCi fic color measuring imtrument than the others.

Ilkecolor scnte values obtained wit.ndifferent colnr ❑eesuring instruments
getlerally ca”n~t be e~ectcd to agrae erectly because of differences in the

characteristics of the instruments and differences in

Color scale BY6tem A] is based on the Adams chromatic
with the Munsell value scaLe. In thie uystam,

the equations u.eed.

value diagrams combined

LA = 9.2V
a~ = 40 (Jx - Vy)
b,,= 16 (Vy - v=)

hut-e: Vx, Vy, and Vz are MlnaelL values related to t~isti~lus values x,
Y, und i!for tileCIK ntandard observer and source C.Vy is defined aS fOllOWs:

Y~lYH ~ = L.2219 V - 0.23111 V
+0 23g5i V; - t
Vj

0.02~009 V# + 0s0 08404

-“.

iwo. W-37 wruou sm. m. 14LC
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tiere:

Y~ = reflectance ‘of a sp3cimen,
YMgo = reflectance of a magneni.m oxide primary standard, and
Vx aridV= are defined simiLarly by substituting the tristimulua valuee, X

end Z, respectively, for the reflectance Y.

Note I. The conversion of tristimulue values to the values Vx, VY, and V=
may be made by using tables prepared for this purpose, or by using a suitebly
programmed computer.

Mte 2. Color system AL is preferre’dfor determining color differences with
the General Electric &cording “Spcctropbotometerend the Color Eye Colorimeter.

Color ecale A2 is designed for three filter colorimetera. In this system,

~ = 10.0 v (G)
ac - aR’ - aG
bc=bC-bB

there:
..

aG,= 41.S6 V (G)
- 41.S6 V (R’)

;; = 16.74 V (S)
bG - 16.74 V (G)

tiere: R’ = 0.SR+O.2B, V refere to the Nunselt value function, and R, .G, end B
are colorimecer reflectance reedangs for red! green, and blue filters,
ceapectively. lheae quantities are related to the triatimulus values for the
cIE standard observer and eoutce C es follows:

R’ = 1.020 x
C-Y
B = 0.847Z

1 Note 3. lhe conversion of R’, G, and B veluea to the values

all’ , and bB maY be ma& by meaus of tables prepared for this
of L, ao, bc,
purpose.

Note 4. @lot system A2 is preferred for determining color differences with
tbe COlO~af+C$X Differentiel Colorimeter.

Color scale ayatem Lllis &signed for direct reading calorimeters. In this
Sys:enl,

xED. TltSTMSTNT2DS’ID.N. 141C
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here

~ = 0.51 (21+.20Y)’
(1+. 20Y)

and X, Y, and Z are tristimulus values for the CIfistandard observer and source
c.

Color scale ayetem B~, is based on an alternate color syetem designed for
direct reading colorimetera. In thie system,

LL - 10@

tIL- 17.5[1.02X-Y)

K

b’ = 7.0(Y-0.f1472.)

-@

tiere X, Y,“%od Z are triatimulus valuea for the CIE standard observer
source B.

and

Nate 5: Color systems BI and B~.are preferred for determining color
differences with color difference ❑eters of the lluoterlabor Gardner types.

Color scale system C, is designed for three filter colorimetera. In this syetem,

LG - 10*

am n 70(G)l/2(A-c)/(B + A + 2G)

here G, A, and B are calorimeter reflectance readin@ far.green. amber, and
blue filters, respectively. ~eee quaotitiea are
values for the CIS mtandard obeerver and source C

A - 1.277 X - 0.213Z
G.y

B - 0.847Z

related to the tristimulus
& follows:

Note 6: Color system C ia preferred for determining color differences with the
Gardner (Suntec) Nulti-purposme & flectorreter. . .

FED. TEST METSDD S’lD.N3. 141c
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4. AL%4sATUS
..

4.1 Instrumental components. lhe apparatus shall C0nBi6C of meane for
locating the nurface of the specimen, a light source furnishing a beam incident
on the specimen, and a receptor located to receive the required rage reflected
by the epecimen. The receptor shall .bea fiotosensitive device responding to
visible radiation. Means ehall be provided fo$ controlling the spectral “energy
distribution incident on the receptor to meet the requirements of “b.3.

4.2 Geometric characteriatics.- The angle of viewing shall be eeparated frmn
the angle of illumination in such a ❑anner that only rays refleeted diffuaely
frm tie test specimen surface enter the receptor. Provision shall be made to
exclude specular reflection and stray ti@t from tie receptor.

! Nate 7: ASIM E 179 “Secommen&d Practice for Selection of Ceometric Conditions
for Measurement of Reflectance and Tcanemittance” may be used as a guide.
Condition of illumination and viewing in !&ich interlaboratory teats have given
color difference measurements in apprc.ximate agreement with average visual\
judgments of color difference are:

AnSle of Angle of
Illumination viewing

Diffuse 40 degrees from perpendicular
45 ‘degrees &cm ~rpendicular O degrees from perpendicular
6 & grees from perpeadicuLar Diffuse

h.3 Spectral condition - Instrument response characters tics shall

aPPrO~mate the tristimulue specifications %x, %9, and ~z of the CIS
standard observer fox source C or provide ready cmnputation of them.

Note 8: The accuracy with &ich a filter calorimeter‘a response characteriatica
mtttchtie tristimulus specificacions of the CIE standard observer may be
indicated by determining che tristimulus values X, .Y, and Z of plaques of
various colors and comparing these values witi those canpmted from npeccral
reflectance meaauremeots. Ideally,.these plaques should be BO selected as to
permit tie determination of tie spectral centroids of each of the filter-
pbototube combinations.and their cut-off points.

Note 9: Secause of variation in the spectral nenaitivity among instruments, the
color ecale values and “colordifferences obtained with differeot ioecrumeota may
not agree ex9ctly. lhere foze, to obtain the greatest precision in interlabOra-
tory testn, comparison :f results shculd be made onLy for those instruments
that posiiesaclosely .simllarspectral .senaitivity.cbafacteristice. Of course,

identical coodition~ of illumination and viewiog and i&ntical means &f
compating color ecales aleo are required for ma-rimumprecision,

SED. ll?3TMflTH3D
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Nate 10: TII:following instruments meet the above apparatus requirements :aod
are believed to provide color difference measurements in approximate agreement
with averege visual judgaeutn of color difference:.

Color Eye Calorimeter
G.E. Rwcording Spectrn~otomerer
Hunterlnb Colnr Difference Weter
Colorwaster Differential Colorimeter’
Gardner (Hunter) Color Difference M’ter
Gardner (Hunter) Multipurpose-lb?flectomater

,-

5. CALIBIUTION STANDARDS

5.1 Primery standard. l%e primary standard fnr reflectance ❑easurements is a
fresh layer of magnesium oxide prepared according to dSl14D 986. This standard
ie eseigned a percent reflectance of 100.0 at all wavelengths in the visible
spectrum. Tnua, its R, G, B values are each equal to 100.0 cad its L, a, and b
values are 100.0, 0.0, and 0.0, respectively. lhe assigned tristimulus values ,
X, Y, and Z, for CIE source C shall be 98.0, 100.0, and 118.1, respectively.

5.2 Working etandards. To facilitate instrument calibration, piecee of ~ite
structural s18s6, known ae Vitrolite, or opaque porcelain ennmeled plaquea may
be ugad hen cal~brated in tarms of the primary standard and the inatrumc”t
geometry with hhlch they ere to be used.

Note 11: Vorking etendards usually can be”obtained from the ❑anufacturer of
color measuring instrumente. lhese standards chall be calibrated with the color
meaauring instrument with uhich they are to be “aed.

6. CALIBRATIONS

6.1 lhe calibration of fllotometerscales shall be ce:efully checked at
renaonnble tima intervala in a manner to insure accuracy over all rangea.

Note iz: Calibration may be accomplished by placing a eeries of neutral filters
of known tranemittence in the incident beam or by rnea~uri”gthe reflectmce of
calibrated opaque epecimerm.

7. TE9T SPECIMENS

7.1 lhet!eteat procedures do not cover preparation tachnique~. Whenever a
teet for color difference rcquiren the preparation of a apccimen, the users of
~ie. method shall agree in advance on the technique of preparation.

Note M: Greateet precision in color difference measurement of coatin,3 .is
obtained tiienthey ere applied at a thickness that provides carnpleteht tng of
the eubotrate. If meCSurCmentS ❑ust be made on coatings at incomplete hiding,

FSO. TUST MSTHOD S’iII.NJ. 141C
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then”the optical.hiding of all specimens should be ❑atutained within cioae
tolerance and color of substrate held constant. Best results are also obtained
&en the surfaces of $pecimens are mooti and uoiform.

7.2 One of the specimens to be tested shall be &signated an tie reference
specimen. ~e others shall be designated as Cent s~cimens.

PSOCSDLRS;
/

8.

a.1 Ueaaurementa.
.-

8.1.1 Operate the instruments according to the manufacturer ‘a instructions.

8.1.2 Standardise the instrument with either a primary or working etandard.
&standardize at sufficient intervals to minimize instrument drift.

S.1.3 When a apectro~otometer is used, obtain the reflectance valuetlof the
reference specimen and test apecimena, in turn, at a sufficient number o!
wavelength iocervale to permit accurate calculation of CIS trietimulus values.

8.1.4 !Aen a reflectance reading filter calorimeter is used, obtain tie
reflectance values of the reference specimen and test specimens, in turn, with
each of the filcere.

8.1.5 !ihena color scale reading col.orimeteris used, obtain the color scale
values of the“reference specimen and test apecimene, in turn.

8.1.6 Far any‘instrument used, remeasure the working standard to &termine
hhetber instrumental drift has occurred during measurement. Compensate for
instrumental drift,.if observed, or remeasure spcimens.

Note 14: For maximum accuracy and precision of measurements , the i“atrument
should be adjusted.to read the reflectance valuee , or CO1OC scale valuee,
assigned to a working standard tiose npectral reflectance characteristics are
similar to thOae of the specimens to be measured.

.. 8.1.7 :Measure at leaet three portions of each specimen surface to obtain an
Indication of uniformity. Mark the ‘location of these ❑easurements on the
hpecimen.

8.2 Calculations.

8.2.1 If reflectance meaauremente were obtained tir the apecimene, convert F -
these readings to L, a’,and b color scale values by meane of equations, tables,
or other sppr?priate computational procedures for one of the color agale.systerns
outlined in 3.2.

...

FED. TEST METHOD Sti. NJ. 14LC
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Note L5: -The computation of Cri.stmuluovaluea from epectzophotometric ;
reflectance values is greatly facilitated by using an,automatic integrator or by
introducing reflectance data into a.programmed digital computer.

8.2.2 Calculate the li~tneee and chcomaticity index differences,’A l.,6 a,
A b for each test specimen relative to the reference specimen. Indicate

*ether the index differences are p08itive or negative.

8.2.3 Celculate the color difference ❑ngnitu&, E, for each tent epecimen
relative to tie reference specimen by using the equation:

E= +( AL2) +( Aa2) +( Ab2)

9. ssFilg3’

9.1 Report the color difference, E, of each test specimen from the reference
,epecimen$ Indicate the direction of color difference by reporting the lightness
and chromaticity diffcrencea, 6L, A a, and t3b, together with their signs. For
nonuni form specimens, report the range o f color difference magnitudes obtained
fqr diffarent areas. Seport the L, a, and b values for rhe reference specimen.

9.2 Deecribe or otherwise identify the ❑ethod of preparing”the specimens.

9.3 Identi@ the instrument used by the manufacturer’s ❑ame and mo&l number.

9.4 Identify the color scale system used by the designation in 3.3.

10. FREC2SION ““.

10.1 Lfmited interlaboratory teato were conducted to determine ❑easurcmeot
precieion for color difference magnitudes ranging from cbo.t 0.5 to 9.5. lhe
eemplee used in these teeta were hif5 gloss enamels with nyetemcaticvariation in
purity .cndlightoesa in three hue groups. Five differe”t types of color

meafluringinstruments were used and the resulting meaeuremente indicated tne
follouing precision may be expected from this method, &pending on the type of
instrument used:

Color difference, !6 Cmponent difference
AL, &a, Ab

Sepcatcbility Reproducibility Repeatability Seprodocibility

0.1 to 0..2 0.2 to 0.6 0.1 0.2 to 0.3

Nnte 16: Repeatability, is & fined ae the stindcrd deviation in results
obtained by one operator ueing one instrument in one lebc.ratory. . .

Repro&cibility, is defined as the standard deviation in resulte obt.aioedby
diffeient operatore ueing the ecme type instrument in different Laboratories.

FSD. TES1’MST2WD STD. NO. 141C
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UNDE16JATERREFLECTANCE OF CAMOUFLA~ x13ATRiGS

1. SU3PE

1.1 ‘his method determines the absolute uiiderwaterreflectance “~, for
camouflage coatings in tie range of ~ from O tb6.5 percent.

2.

2.1

3.

3.1
shall

4.

4.1

APPASATUS
,’

& described in AS214E 97.–

R~GBNTS

Water containing 0.009 +0.001 percent of an’anionic aurfactant (see 5.1)
be used to wet the speci~en.

PROCSDOSE

Preparation of specimen:

4.1.1 Application of the coating, selection of the substrate, and drying time

shall be as “’specified in the materisl specification.

. 4.2 Reflectance measurement.

4.2.1 @crate the r.iflectometerio accordance with the operating ❑anual.
Zero the galvanometerswith the reflectometer ecale met ii mid-ran~, the li@t
‘on, the li~t control window closed, and a O percent reflectance standard in the
sample window.

4.2.2

Where lb

Calculation. Underwater reflectance; ~, in calculated as hllowe:

~(perceof) = Rw x 100
0.42 Rw + 0.564

is the reflectance determined in 4.3, through a green filter and at a

45-degrees O-degree gt30r0etry.

4.3 Underwater reflectance.

4. 3.1 Por coatings having ~ up to 2.6 percent. gta”ndardize the instrument
witi ‘the green filter using the G = 2.2 percent standard (in a dry condition)

set on the inettument ecale ac 0.88. Cover the specimen to be tested with a
thin film of water and nbtain tbe greeo reflectance reading. Calculate tie wet
reflectance in peccent; Rw =,1/4 reading x 10. Using lb, determine the -
un&rwater reflectance, ~, from table I.

F130.lxST 14ETIODs21).tn. i41C ““
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4.3.2 For coatings having ~ from 2.6 to 4.0 percent.. Sta”dm-dize ‘kb&
frratrumentwith the green filter using the G = 2.2 percent standard (in a dry
condition) set on the instrument scale at 0.66. Cover the specimen to be te~ted
with a thin film of water and obtain the green,reflectance reading. Calculate
the wet reflectance in percent: Rw - 1/3 reading x 10. Using SW, determine the
underwater reflectance, ~, frem table I. If the ecale reading is less than
0.45, determine Rw in accordance with the procedure for ~ up to 2.6.

4.3.3 For COatiflgahaving ~ from “4.0;to 6.5 percent. Sta”dar~’=e the
instrument with the green filter using the G = 2.2 percent standard (in a dry
condition) set on the instrument scale at 0.44. Cover the specimen to be tested
with a thin film of water and obtain the green reflectance reading. Calculate
the wet reflectance in percent W = 1/2 reading x 10. Using Rw, determine the
underwater reflectance ~ from tablk r; If the scale reading is less than
0.46, determine Rw in accordance with the precedure for ~ from 2.6 to 4.0.
If the Ecale reading in more than 0.74, this procedure does not apply.

5. hDllW

5.1 A suitable anionic surfactant, Aerosol OT, is available from American
Cyanamid Company, Bound Bro&, New Jersey 08gJ35.

5.2 ‘Ii?eeapanded scale ia used @o that readinga are obtained in the middle of
the instrument scale. lhis eliminate.ethe error introduced &en the .senaoria
Close to the panel on the low end of the scale. lhia error ia cOnsi&reble;
values of g L=1.8 on the expanded scale read ~ = 2.2 on the unexpan&d
ocale.

5.3 Coetingo having an ~ of up to 1.4S (E+ up to 2.6 percent) will be
determined on a scale of 2.2 = 0.88 uBing Ure G = 2.2 percent standard.
Coetinga having an Rw from 1.48 to 2.3 (R from 2.6 up to 4.0 percent) will be
determined on a scale of 2.2 - 0.66 using tireG = 2.2 percent standard.
Coetinga having an Rw from 2.3 to 3.8 (~ frem 4.0 co 6.5 percent) will be
determined on a scale of 2.2 -,0.44 using the G - 2.2 percent standard.
Co*tin@ having en ~ above 6.5,percent ere not currentlY considered tO be
camouflage coatinge.

. .

. .
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TAsL131. Determination of p-cent underwater-reflectance (&)’
frcm percent wet reflectance (Rw).

0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05
1.10
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1.20
1.25
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%

0.88
0.97
1.o6
1.15
1.24
1.32
1.41
1.50
1.59
1.67
1.76
1.85
1.93
2.02
‘“’2.11
2.20
2.28
2.37
2.46
2.54
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2.72
2.8o
2.89
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3.06
3.15
3.24
3.32
3.41

Ru

2.00
2.05
2.10
2.15-
2.20
2.25
2.30
2.35
2.40
2.45
2.50
2.55
2.60
2.65
2.70
2.75
2.80
2.85
2.90
2.95
3.00
3.05
3.10
3.15
3.20
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3.30
3.35
3.40
3.45

3.49
; 3.58
.3.67
3.75
3.s4,
3..92
4.01
4.10
4.18
4.27.
4.35
4.44
4.52
4.61
4.69
4.78
4.86
4.95
5.03
5.12
5.20
5.29
5.37
5.46
5.54
5.63
5.71
5.80
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5.96

R+

3.50
3.55
3.60.
3.65 -
3.70
3.75
3.80..
3;85
‘3.90
3.95
4.00
4.05
4.10
4.15
4.20
4.25
4.30
4.35
4.40
6.45
4.50
4.55
4.60
6.65
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4.80
4.85
4.90
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%)”

6.05 ~
6.13
6.22
6.30
6.38 “.
6.47
6.55
6.64
6.72
6.80
6.89
6.97
7.05
7.14
7.22
7.30
7.39
7.h7
7.55
7.64
7.72.
7.80
1.89
7.97
8.o5
8.13
8.22 :
8.30 ,
8.38
8.47

FED. lEST METHOD Sl?J.W. 141C

3

Downloaded from http://www.everyspec.com



— . . .

. ---- -:. .

ME’zTP3D6131
January 24, 1986

YBLZ.4WNEiSINOEX

1. SCOPE

1.1 T%ie method is used for *ite or near-tiiti specipens to determine color
departure from +ite toward yellow or c?lor change t.0.war*YellOw On exPOsure Or
treahnent. f,

1.2 Definitioris

1.2.1 Yellowness index. Yellowness index, “N, is &fined by equation (1) or
alternatively by equation (2).

(l).N - (1.250X - 1.03SS)
Y

(2) N- (A-B)
.G

1.2.1.1 In theme equationa X, Y, and Z are the CIE tri.stiumlusvalues and A,
B. and G are tristimulua values read directly by some eolorimeters. A, B, and G
are related to X, Y, and Z by the following equations:

A - 1.250X - 0.191Z
B - 0.8472
G-Y.

1.2.2 Yellowneaa in&x difference. Yellowness index difference, AN, ia
difference in yellowneea index of a specimen be fore end after exposure or
treatment.

2. APPABATUS

2.1 As described in method 4252.

3. BBAGENTS

3.1 None required.

h. PSOCSDUSE

4.1 Preparation of test sptcimen.. lhe test specimen shall be prepared as . .
specified in,the product specification.

4.2 13xPosureor treatment of teet film.. When required, the teet a-~cimen
shkll “beexposed, or subjected to ,the treatment ac specified in the product
specification.

,..

. .
PEO. T%ST Z4ETSODS3U. N3. 141C
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4.3 Neaaurement.

4.3.1 For colotimetera reading X, Y, and Z directly, determine the
tristimulua valuea by using method 4252. For calorimeters reading A, B, and G
diractly, follow a similar procedure to obtain specimen valuea in tbeae terms.

I
I 4.3.2 When yellowness index difference is required, determine tris,timulus

valuea before and after exposure or treatment,
I

4.4 Computation.

I 4.4.1 Yellowneaa index. COm~te the yellowness index of test specimen by
aubatituting the ttietimulus values obtained in either equation (1) or (2) as

I applicable.

I 4.4.2 Yellowneaa index difference. Determine the yellowneaa in&x difference
by subtracting the yetlownese in&x of the teat specimen before expoeure or
treatment fkom its yellowness index after it has been exposed or treated.

5. NQTES

I 5.1 None.

I 6. PNECISION

I 6.1 NO data.

. .

FED. ‘IXSTMETIKIDSID. NO, 141G
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ACCBLKSATED YELiKWNESS

1. ‘SCOPE

1.1 .lhePurwiie of -this method iB toprovide: a
accelerating the tendency of a coatirigtp yellow.

-2.

2.1

2.2

3.

3.1

b.

4.1

. . .

APPAEA2US

standard:procedure fur

Panel. A 3- by 5-inch, opaque, white glass.

Desiccator. An 8-inch , in diameter”,desiccator.
,.

NsAG?.NTS

.Patassium sulfate. Saturated solution with e=ess potassium sulfate salt.

PSOCQUSE,

Preparation of panel.

4.1.1 Brush two normal coats of the coating material on a 3- by 5-inch opaque
tiite glass as prescribed in method 2021, or hi te porcelain enamel panel.
(Yhis should give a dry film tiitkness of frcm 2 to 3 roils). Unless otherwise
specified, alLow the first coat to dry for 48 hours, bGfQ~e applying the second
coat. Allow tie second ‘coat to dry 48 heure, or other specified time. .

4.2 Performance 0 f test.

4.2.1 Place the panel on edge in a rack or other suitable support in an
8-inch diameter deaiccatmr, the lower portion of tiich has been filled with an
aqueous solution of potassium ,sulfate. lhe nolution shall be saturated and
contain an exess of the ptassium sulfate saLt at 49” +1” C (120.2” 21.8” F).
Cover tie desiccator and place in the dark in an oven ~–intained at 49” AL” C.
At the end of three days remove the.panel, allow to cool to room temperature.

4.3 Measure the yellowneeo index of the coating au described .inmethod 6131.

5. tams

5.1 None.

6. PSBC~30N

6.1 b data.
. .

~.. TEST METNOD STD. N3. 141C
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WASHABILITY

1. S~PE

1.1 lhia ❑ethod determine the washability .of a paint by subjecting a soiled
film of the dried paint to me cleaning accion of a wet sponge and cake grit
soap. Mea.gurementaof reflectance and,’slosaof the paint film prior to and
after waehing provide an indication of’the ccmpleteneas of soil removal and of
the chanse in gloss brou~t about by cleaning.

2. APPASATUS

2.1 ‘fheapparatu~ (see.5.1) shall consist of an electric or air-o~rated
❑otor mounted on a flat metal placei and mechanism through khich the motor
imparts a reciprocating motion to a BFOngr held in a,metal box, ~ich moves me
eponge len@wiee acroaa a teat panel clamped to the plate.

2.2 SJg&?. The eponge shall conform to L-s-626; type II, ~rosity B, and
❑easure 95 by 73 by 38 mm.

,,

2.3 Sponlw holder. The hol&r shall wei~ 454 g.

3. RSAGSNTS

3.i Wone.

4. FROCEDOSE

4.1 Preparation of test film.

4.1.1. Oraw down a film of the paint on a 152 by 432 by 6 nuiplate gla6e
panel thith has a plane ground surface, aod tiicb has been cleaned as specified
in =thod 2021. The drawdown ehall be 90 mm or nmre in width and shall be made
parallel to me long dimension of me panel with an even ❑otion. Age the panel
in a ventilated ro6m hr 96 X4 hours at a temperature of 23” ~1” C and a
relative humidity o f 50 35 percent; place in ao oven for 24 hours at 60” 12” C,
and cool to room temp.ekature.

& 2 Soiling medium (see 5.2).

4.2.1 lhe Boiling ❑edium shall conaiat of either of the following:

4.2.1.1 Carbon blad” (see 5.3) S gramn
Mineral oil, USP, heavy 60 grams
Mineral spirits, odorleaa 32 gram

.

‘(TT-T-291, type 111)
100 grtU18

FsO. =T KETls3DSTD. WO. .141C
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.
Mi z and disperse com@enenta to a H.cgmenfineness-of 7 (13# m) or finer, and
teet in accordance with ASIM D 1210.

.4.2.1.2 Raw umber 35 grams
White petrolatum (U,S.P. Petroleum elburn) 6 grcms
Mineral spirits, odorle6s (TT-T-295) 40 milliliters

4.3 Application of coil.
,-

4,3.L Soil the penel by drawing down a 0.076 mm (0.003 inch) film,.90 mm
wide, of thmreustIlymi=d soiling medium acroea the ❑iddle portion of the paint
film. Allow to air-dry for one-half huur, and then b~,e the coiled panel for
1/2 hour at 105” ~2” C in a well-ventilated wen, remnve, cool to roum
temperature, and carefully brush off the e~eee pi~ent.

6.4 Performance 0f test.

4.4.1 Ueasure the s
Y
cular gloss (AS’lMD 523) and dayli~t directional

reflectance (ASIU E 97 on the uncoiled portione of the film. Se.cordthe
average of two r@.adingafor each property.

4.4.2 Clamp the panel on the washability apparatus 80 that the Boiled ‘portion
of the panel is approximately in tie center of the cleaning stroke. Sock tie
epnnge in dietilled water at rota temperature until thuruughly wet, remove from
water, and equeeze repeetedly witi one hand until no water drips from tie
sponge, end then pour 50 ml of distilled water, meceured in a graduate,
uniformly over the spenge. Rub cake grit soap, conforming to P-S-571, type A
(see 5.4), 25 times back end forth (i.e., 25 times in each direction) acroae the
epange using moderate pressure. Se sure to completely cover the entire eide of
the eponge with each etrcke of the grit soap. Do n= squeeze tat any water.
Insert the spange in the holder immediately and .ctcrtthe motor. lhe spenge
shell travel et a rate of 37 ~2 cycles (74 24 separate etrdcee) per minute.
After 25 cycles (50 separate strcken), remave the apunge, cleeu in running
water,‘squeeze nut, and rewet wit.650 ml of distilled water, rub with ccke grit
eoap es before, and run another 10 cycles (20 separate etrekee). lhie ❑ekee a
total 0 f 35 cyclee or 70 separate atrdces. If additional cycles chould be
required to remove the eoile, the pro&ct specification ehould ao etete. &move

the teat penel frcmmtie appcratus, rinse with running water cud clean sponge,
and ellow to dry at roem temperature. Uhen thoroughly dry, determine its
dayli~t directional reflectcace at 60 degrees epeculer gloss over tie
previously soiled area.

4.4.3 Exptess the “results ea Pcrcentagen, or unite difference in me caee of
gloss if eo 8pecified, of the respective average values ubtsined just before
waahing.

. .

FSD. lXST MST1-YJDSID. K). 141C
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5. KrTSS

5.1 ‘theGardner Washability t!achineModel M-105A and acceaaoriea, available
frnm the Gardner Laboratories, Inc., Sethesda, MD 20014, has been found
satisfactory for this ~rpnae.

5.2” A prepared staining medium, manufactured by me I-suetaCn:, F’.O. Box 576,
So-Wn-Sus, New Jersey 07423, has beeo fbund satisfactory.:

,-

5.3 Printer U Beads from DeGussa, Inc., 2.Pennsylvaniaplaza, New ~o’rk,NY
10001, have been found aatisfactnry. ‘‘,

5.4 Cake Ban Ani and DaY and Frick’s Spar Polish have been tiund suitable for
this purpose.

6. fRECISION

6.1 Wo data..

. .

.
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SCSDS RESISTANCE

1. ,s03PE

1.1 ‘lhismethod determines tie scrub resistance of a paint applied to a
primed panel by subjecting tie paint syst$zmto the abrasive.action of a bristle
brush wetted with soap.eolution. :

-2. APPARATUS

2.1. lhe apparatus shall consist essentially of an electric ❑otor muunted on a
flat metal plate and a mechenism throu@ tiich the motor will impart a recip-
rocating motion to a .bruah lengthwise across .a test panel clamped to tie plate.
A satisfactory arrangement is dencribed in method 6141, e=ept that a brush and
a brush holder are substituted for the sponge and sponge-box.

2.2 Brush. lhe block of the brush shall be aluminum, 3-112 inches loog,
1-1/2 inches wide, and..112inch thick. The brush stock 6ball be stiff, black,
butt-cut Chinese hog bristle. There shall be 60 holes in the block , 5/32 inch
in dia~ter, solidly filled with bristle. lhe bristles shall extend 314 of an
inch beyond the block. If necessary, the bristle ends shall be dressed down
with sandpaper, or burned on a botplate, no that tie abrading surface of the
brush will be as nearly plane as possible. lhe total wei~t of the brush and
brush holder shall be 16.~1/2 ounce; tieet lead ,maybe tiateoed to the top of
the brush holder to attain tbi.qwei~t .

3. SSAGSNTS .

3.1 None required.

4. UIOC31DIJSE

4.1 Preparation of panela and accelerated aging of film.

4.1.1 Repare two ape.cimensfor testing by using 6- by 17- by L/4-inch plate
s186s paoel.swith ‘aplane ground surface which has been cleaned as epecified in
method 2021. Using the !hite ename~ uodercoat f.a,rmulatedas shown in,table I,
aPPIY tie UO&rCOat wi~ a 7_mil clear,aricefilm caster to obtain a dry film of
2.z 30.3 roil,and a width of 5-l/i inches. ‘he drawdown shall be made parallel
to the long dimension of the panel. If a tinted undercoat ie required for
contr~t, tint the undercoat by adding (+0g of regular raw sienna color-in-oil
and 60 g of dark chrane green color-in-oil per gallon of mite undercoat. AL1ow

the undercoat to dry in a horizontal position for not less than 24 hours prior
to the application of the teet sample. Apply the teet emnple with a 10-mil
clearance caster to obCkio a dry film of 1.8 ~0.3 roil,and a width of ~-1/l
inch,eaover the un&rcoat. Allow the teat samples to dry in a ventilated room
96 Zk houre in a horizontal position at 73.5” ~2° T and a relative humidity of

50 :4 WrCent or 8s Otherwige spkcified.

FED. Tf?STMSTNOD STD. NO: 141C .
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TAOLE 1. White encmel undercoc_t.

Ingredient

Titanium=2alcium pi~ent (30 percent TiOZ) (RCHI).
Titanium dioxido, rutile (TiPure R-610).
China clay (ASP400)
Celite (281)
Aluminum atearate (Metasap)
Alkyd resin sol‘n (60 percent eolide) conforming to
lT-R-266, type 1, C18BS B).

Mineral spirits, conforming to ‘cT-T-291,grade 1.
Cobalt naphthenate drier (6 percent).
Lead naphthenate drier (24 percent).

)mtiskinning agent
Finene88 of grind (minimum),

Weight
per 100
gallona
Pounds

470”
120. -
150
50

38;

156
1.6
5.0

AC required.
5

4.2 Performance of temt.

4.2.1 Immerse the brush bristles in water at 25” to 30° C (77° to 86° F) for
30 minutes to a depth of one-half inch. 6hnke the brush vigorously several
times to remove “free” water and then soak an additional 5 minutes i“ a 0.5
percent Ivory fLake soap eolution made with distilled water. Mount the test
panel firmly on the washability apparatua; place the eoap-saturated brush on the
paint film and start the motor. lhe brush chall travel at a rate of 37 ~2
cycles (74 8eparate strckes ~4 etrokee) per ❑inutes.

4.2.2 During the teat permit additional soap solution to drop or run into the
path of the brush at a rate of about 12 drops per minute, or just sufficient to
keep the prmel wet. Remove the panel at the end of number of cycles required in

I the product specification; wash innnediatelyin water at moderate temperature,
and inepect the film within the ❑iddle 6 inches of bruch trsvel by both refleeted
and transmitted Light for definite t.recks,wear, or detachment of the film down
to the undercoat. A few smell pin-point size areas shell be disregarded.

4.2.3 If the first panel pasaee this test, the materiaL shall be reprted as
setiefectory aB regards scrub reaista.nce,and the second pcnel ❑eed not be
tested, If, however, the firet panel faile the teat, a second one ehaLL be run
and if it passes the test, the material shall be reported as eatisfactbry. If
neither panel paaeee the teet, it shall be reported ae unaatisfectory we regardc
scrub reaiatance.

I FED, 213STMETWOD BID. No. 141c . : ‘“

I

I 2

Downloaded from http://www.everyspec.com



. .

.—- .-;

METIFJD6142
January 24, 1986

5. mms

5.1 Nine. ‘,

6. HU3CT.SIDN
,.

6.1”“M data. :

.,

-.

.
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MWtSD3N RSSTSTANCS (TiS~ ABRASES)

1. Swm

1.1 This method covers a procedure
films 0f organic coating ❑aterials in
using the Taber Abra8er (see 5.1).

‘i,2 Llsfinitions.

for “&term”imiugthe abraaion resistance of
teti of “wear iO&x”. or “wear cycles”

L.2.1 Wear index. lhe wear index (rate of wear) ia the 108s in weight in
milligrams per 1,000 cycles of abrasion under a specific net of teat conditions.

1.2.2 Wear cycles. Wear cycles (amount of wear) is the number of cycles of
abrasion required to wear a film of a specified thickness through to the test
plate un&r a specific aet of test conditions.

2. A PPARAlllS

2.1 The apparatua shall consist of a Taber Abraaer and accessories as follows:

2.1.1 Abraser. The abraser shall be so constructed that &eels of eeveral
degrees o=ivenese may be readily used. kads of 250, 500, and 1,000 srams
on each r.heel.shall be obtained by tie uae of &angeable wei&ts and counter
weights.

2,1.2 Abraser turntable. The turntable of the abraser shall rotate
aubetantially in a plane with “a deviation at a didtance of 1/16 inch from its
peri~ery of not greater than LO.002 inch.

2.1.3 Abrasive tieels. Resilient calibraee tieele No. CS-10 or No. CS-17, an
required. shall be used. Beta.ae of the SLOW hardening of the rubber bondins
material in thk type of &eel, the heel ehalL mot be used after the date
❑arked on it or one year after its purchase, if heel is not dated.

2.1.4 L&facing medium. lhe medium used in refacing the abrasion &eel shall
be an S-IL abrasive disc.

The assembly shall Co.naistif a vacuum unit,
gmlator, a nozzle with bracket attachment and a

connecting hose with adapter.

2.1.6 Specimen plates. Unless otherwise specified, the teet plates shall be
4- by 4-inth steel plates cut from 20 sase auto body steel. me plate= -hall
have all corners roundad and a one-quarter inch center hole. lhey shall be
uniform and leveL, and have a &ll finish to insure good a&es ion of the coating
to the metaL.

PSD. ‘llt3TMsTWID Sm. N2; L4iC
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2.2 Maintenance. ,.. .:. .
,,

2.2.1 lhe”abra.eershall be lubricated, kept ‘freeof duet and ,dirt, assembled
for test, opereted and etored, and the’abrasive tieele shell be faced and kept
round in accordance with tie directions given in”tie In.etructionMhnual
furnished with the’instrument.

>. KEAGSNTS

3.1 None required.

4. lllOf.XiDUSE

4.1 Condition nf teet. Detaile,
shall be as specified in the product

...’
as t? the following conditions of teet,
specification.

4.1.1 ~pe of test plate other than steel (wnod, masonite, etc.) to which
test film i8 to be applied.

4.1,2 Method of application of test film (spreying, dipping or film
applicator).

4.1.3 Thickness of coating to be teeted hen wear cycles are specified.

4.1.4 Wethod of drying test film (air dry or bake) and number of daya film is
to be aged befire testing.

4.1.5 Kind of calibra6e wheels tn be ueed (CS-17 or CS-lO).

4.1.6 Reeaure of each tieel against teat film (250, 500, or 1,000 grams).

4.1.7 Number nf wear cyclee .tobe employed (200, 500, 1,000, etc.).
:., ,

4.2 Perfnrmence of tesi.

4.2.1 Apply the material to be tested to 3 or 5 clean, dry teat plates in
such a ❑anner that uniform films of the required thickness ace obtained; dry and
age the teet films (ace 4.1.4). Wei~ the teat apecimena to the nearest 0.1
milligram nnd record their respective weights, if the wear index is to be
reported. If the reeults are to be reported in wear cyc”les,measure (AS’IMD
11S6 or D 1005) the thickness of each test film along the path the abr86ion will
be mnde in et least LO placee. Record the average thickness of each teet film. - ~~

Unless otherwiee specified, condition the test film to 23° 31.1” C (73.4” ~2° F)
and 50 :4 percent relative humidity. Meunt the ebrasive &eele (see 4.1.5) and
ndjuat the loading to the specified tieeL pressure (see 4.1.6}. Fmten tie test
specimen on tie turntable. fmwer the ebrading heads carefully until the *eels
reet equnrely on the teat fihu. Piece the vacuum pickup nozzle in poeition and
ndjust it to a distance of l/32-inch above tho test film. Set the counter to

FED. TEST MUTIfbDSTO. NOo 14LC
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“zero”. Set the.auction regulator (variac) to“approximately“50 poin”tion “the
dial. ‘he setting may be increased to 90 if ❑ore ‘effectiveremoval of che
abradings appear neceasery. Start the vacuum pickup and then the ❑otor of tie
abraser~ Continue the abrasion until tbe apecified number of wear cY.clesh~e
been registered on &e counter or the film has wbrn thrm@ to the test plate
(see 4.1.1). Secc.rdthe number of wear cycles registered. If the iudettof wea%
ia required, remove any loose abradinga remaining on the test spscimeo by Ii&t
brushing and rewei@ the test .ipecimen. Sepeat the operation on each.of the
remaining test epecimena. Calculate and report the average ‘of the iesulta
obtained by .tiicheverof the following waya is required in the pro&ct
specification.

‘4.3 Calculation and reporting of results.

4.3.1 Wear index. Compute the wear index of each test specimen using the
following equation:

there: A = Wei@t of test specimen before abrasion, milligram.
B = Wei$t of teet specimen after abrasion, milligrams.
C = N.mber of,cyclee of abrasion recorded.

Report the averitgeof the calculated indicee as the,wear iudex of the material.
,.

4.3.2 We”arcycles. From the number of cycleo recorded then the iest fil~ was
abraded, throu~ to the teet plate, calculate the average.number of cycles of
abraaion and report this number as the wear cycles of the ❑aterial.

5. NO~

5.1 Tne abraser and ita acceasoriea are“manufactured by the Taber Instrument
Cornpany, North Tonawanda, N.Y.

6. PRECISION

6.1 No data..

.. .

.FY.O.lEST METHOD SITJ..’No.141C.

“3. .

Downloaded from http://www.everyspec.com



. . .

.—- ---
. .

HETfKID6193
January “24, 1986

‘ARRAS20NRRSLSTANCE (.JSTAsRAOSR)

1. SCOPS ..

1.1 .lhii ❑ethod.cover.sa proce@ure for measu;ing the abrasion reai8tance of
organic coating materials in terms of the time required for a controlled jec of
fine abrasive particles to abrade through the coating .to the substrate. me
~t.hod is LIISOapplicable to film or tape’tien the8e are bonded or taped to 8
suitcble rigid substrate.

.-.

2.. APPARATOS

2,1 Jet abrader.

2.1.1 tie jet abrader shall consist of a euitable, Ii@ted enclosure having a
transparent top and a transparent front door.,.in ~ich are mounted $ specimen
support table and a jet oozzle assembly equipped with a means for accurately
netting ❑ozzle angle and the nozzle-to-coating dieta”ce. The test ‘enclosure
shall be equipped with a v?euum efiaust to remove spent abrasive aridcoating
debris. The abrasive powder shall be stored in a cylindrical chamber atop a
vibrator. lhe cbracive storage chamber shall have a row of holes (0.022-inch io
diameter) in its bottom.throu& shich the abrasive will sift, under the impetus
of:vibration, into,a lower tubular compartment frca which the particles are
swept toward the nozzle by a streaniof carbon dioxide gas under closely
controlled pressure. A pres.cure-equalizing standpipe shall connect:the upper
and lower compartments of the-storage chirnber. Close control of abrasive flow
shall be provided by controlling the voltage titichcontrols the amplitude of
vibration. Flexible, Preaeure tub”ingshall interconnect the various parts of
the e.ystem. A eolenoid valve between the abrasive storage chamber and the
nozzle shall provide positive on-off control of the abrasive flow. A timer
shall prmit reading to the “carest h alf-second. lhe vibrator, 8c.lenoid,a“d
timer .challbe operated from a single on-off ,switth.

2.1.2 A tube for collecting and weighing the quantity of abrccive leaving the
nozzle per unit time shall be provided. lhe tube ehall be made of brcss with
threaded end collara, Co hold * rubber diapbraw with a piOhOle fOr:

accommo@iting the ❑ozzle tip at one.end, and a diaphragm of filter paper at the
other eridto trap the abracive while permitting escape of gas.

2.2. Abraeive. ‘he cbrasive chall be an aluminum o“xidepowder having an
cverage-e size of 27:microos,md containing only a small proportion of
parti~les emaller than 10 ❑icroos or Larger than S3 microns (270 mesh).lf The
abrasive shall not be reused.

.2.3 Refkrence panel. A reference panel fo~ calibration ~rpooea shall be
prepared by bonding a uniform film of known thickne8s to a metal subatr9te,-

~/ Equivalent to g.S. Nhit&, Airbra.siveCutCing Pow&r No. 1.

FED. TSST MILTLDDS+0. NO. 14’1$
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using a negligibly thin layer of a suitable adhesive [ecg., a 5
of polyvinyl butyral resin in ethyl alcchol (95 percent)]. lhe
may be standardized iu terms of a s~cified standard panel when
indicated in the applicable epecification.

3. REACENTS

3.1 None required.

-4. PROCEDURE

4.1 Calibration of apparatua,

. .

___ ----

percent solution
referenc”epane1
8vailcble and

4.1.1 Standard operatinR condition. ‘thestandard operating conditions
be 88 follows, unlees otherwise specified for coatingc of unusually low or
extremely him abrasion resistance:

Nozzle-to-coating dintance 0.40 inch
AbradinS angLe 90 &Srees
Gas pressure 50 p.s.i.

shall

Abrrmive flow 5 ‘grams/minute(approx)
Temperature z3* ~1.lo c (73.5. +z. F)
Relative humidity 50 L4 prce”t -

ControL of temperature and humidity, khile denirable for maximum accuracy and
precieion, may be waived under ordinary rc.pmconditions hen maximum accuracy .is
not needed.

4~2 Adiuet.mentof abrasive flow.

4.2.1 Fnr initial adjustment of abrasive flow in the absence of a standard
reference panel, the amplitude of vibration as controlled by the voltage to the
vibrator shall be adjueted to.yield au abrasive flow of approximately 5 grams
per minute ae ❑easured by collecting and weighing the powder in the tube
deecribed in 2.1,2. Before meanurins abrasive flow, the apparatus should be
turned on for 30 seconds to ensure clear lines and equilibrium conditions.

4.2.2 When a previously calibrated reference or standard panel in cvailrible,
the app.wetus ❑ay be quickly calibrated by adjusting the voltage to the vibrator
to yield the specified abrasion time on the reference paneL,

4.3 Performance of test.

4.3.1 Place (or clamp) the test panel on tie ~pccimen support table. Adjust
the gas pressure, nozr.le-to~oating distance, and tie abracins ansle for the
standard o~rating conditions specified in 4.1, unless otherwise indicated.
(The apparatus shall hcve been previously calibrated against~the reference pcnel
or wel@ing tube, cc indicated in 4.2.1). Start tbe vacuum etiauat. lhrn on

FED. TE3T METSOD STD. NO. 14lC
...
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the:bpeiritiogswit~ tiich.simtiltan”:ously”starts ‘tievi~rator, Opens the.’
solerioidvalve; “and etarta the t’imei: CQntitiueLhe test until the fi;a”t”nhow of
bare iubatiate’signals the “end~oiit”,%s $video$ed by’& abrupt ch”anw;iU color
gloss of pinhole-sized abrasion pit. Secbid the time required to tirade throu@
the coating to the substrate.

4.3.2 Make five replicate te~ts per panel, e~ept that if the firet thsee
tests agree very cloeely, 00 further replicate are neces~ary.’ ‘ ‘

. .,-,
4.3.3 Make periodic calibratio~ checks against the reference panel it

intervals as necessary or desirable to assure reliable results.
,..

., ..:
4.3.4 Measure the thickness of che coating by a suitable means.

... . .. . ..

6.4 “P.eporting.c.f,==auit~:
.

. . . ,-.
..’

4.4.1 Sepurt the average abrasion time, the number of replicate , tbe
thickness of the coating, and ‘theaverage abrasioo time “perunit thiikn’eaa
obtained on the test’specime.o. Report also the thickness, abrasion cim’e;and
abrasion time per uoit ~ickneas for the reference panel employed. .“

5. NO&S
.“.’ ,“

5.1 None.

6. PSECITION ‘“ ,...., .. . .

,,

.,

~...
. .. . ...’

6.1 ,lhereproducibility of ❑easurements cm a uniform reference pan’elwith a
abrasion time o f the order of 50 ~ecooda should agree tiith’in”21.0 8e&nd.
Vari:ti0n8 on the test a~cimeo, if greater than 3 percent, are usually
indicative ‘of“non-uniform thickness’in‘the t“istspecimen..

,,. . . .. .
. .. . ., ‘;. ..: ,., ,.,

.. . . ....,. , .. .. ..“. .
.,. ,.:... .,,

.. . .,.,

.. . . .
.,
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FIGURE L Jet abrader.
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HLU41DITYTS8T” .

1. Smm

1.1 ‘fhismethod covers a general procedure fmr;exposing filrnnor SYSterns
films of organic coating materials to a !n&\sture-saturatedatmos~ere at
controlled temperature and with contiiumue,condensation on the teat films.

i:2 Supplementary information. 00finite inatructione relitive to”~e
Eollowing pertinent details shall be siveo in ~I? prOduct aWcificatiOo:

1.2.1 Substrate.

1.2.1.1 Nature of substiate.

“1.2.1.2 Size of substrate.

1.2.2 Method of coating application.

1.2.3. N.mber of Wats tO aPPIY.

1.2.4 Manner of dryin~.

1.2.4.1 Time of aging before tenting.

1.2.5 Duration of expm.suce

1.2.6 Temperature of,exposure.

1.2.7 Relative humidity of expsure.

1.2.8 Is air in cabinet to be changed.
:’

1.2.8.1 Smte of air exchange.

1.2.9 When are exposed paints ‘tobe inspected.

1.2.9.1 How are”exposed paints to be inspected.

1.2.10 List characteristics.

2. R8AQlNTS

2.1 None required. .&

3.”,APPAEA’N8

of

.FSD. l%ST FllriT13DSID. NJ. 141C ..
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. .
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1/ ~e humidity cabinet ehall be of euitable size,3.1 Humidity cabinet.-
coni?traction and design to satisfy the conditions of ‘thetest described herein.
It shall be equip~d with rods or notched euppcyta for properly suspending the
teat epecimens. lhe cabinet shall be properly vented and eo designed that the
drops of water, which accumulate on ita ceiling or cover will ❑ot fall on the
teat specimen.$,and no condensate shall drip from one teat specimen onto another.

3.2 Temperature indicating or recorpinR devices. Suit* le partial immersion
thecmometera, temperature indicating q.rcentinuous recording devices with.

_ subdivibiona of 0.5° C (0.9° F) and a scale error of not more than_O.5” C
(0.9” F) @hall be used for measfiringUte temperature within the ‘cabinet.

3.3 Heating elements. Two thermostatically controlled heating elements of
5Ufficient cnpacity to satisfactorily heat the water used to humidify the air
within the cabinet. One of the elements shall serve a8 an intermittent heater,
the other as an auxiliary heater. The intermittent beater shall be controlled
by D thermostat located near the test panels, and the auxiliary heater by a
thermostat located in the water tad<.

1 3..4 Ldater suPP1.Y-.Only distilled wate~ shall be used in the cabinet. It

~

shall be kept in a suitable tark preferably located at one end or in one corner
on the floor’of the cabinet. The water shall be kept at a constant level in the
tati(by ❑eans of a suitable float-actuated device. If a constant source of
diGtilled water is not available, a glass water storage bottle placed above the
water tatitin the cabinet, with a glass uy~on tube and hydrostatic leveling
tube, maY be used.

3.5 Air supply. The air supply shall be capable of delivering sufficient air
to maintain a conetcmt flow of air throum the cabinet Aen and as specified
(eee 1.2.8). lhe air shall be free fran industrial fumes such as sulfur
dioxide. Any oil or foreign particles from th&air compressor shall be removed
by passing the air throu~ a tower li@tLy patked with asbestos or glass wool,
before admitting it to rhe cebinet.

3.6 Air metering device. A suitable air metering device for indicating or
continuously recording the air flow.

I 3.7 Maintenance of eauirment.

3.7.1 Care of air supply. lhe tower packed with aabestoe or glase wool for
~ remnving oil and foreign matter from the air supply shall be replaced or cleaned

thenever necessary.
I

3.7.2 Care of humidity cabinet. The ccbinet shall be cleaned and me
distilled water replaced at least once every 60 day.cto remove any cohtamination
which may be introduced from the tent specimene. .-.

I ~1 A ~abinet ae that described in appendix to ASTM D 1748”or, preferably,
appendix tO Ag’fMD Z24J and modified to the condition Of test, i~ sug=a ted,

I FED, TP.STMETIKkDSTD. NO. 141c
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I 3.8 preparation of test specimens. The teat.specimens-shall be prepared aa
specified.in the product specification.(see 1.2.1 through 1.2.4). lhe bati and
edges,of eich teet panel s@all be.give? a protective Coating of varnish. eO~el
or ❑elted wax, W ichever in applicable.

4. FSOCEOUSE

~
4.1 Using glass or plastic hock~ or wa$ed string au.spendthe teat specimens

vertically in the cal”inet. Arrange.the test specimens so that they.wi-11be
equally spaced frcm each other and none will be close to and immediately over
the water t.tic. (Generally, condensation will not be noted on the specimens

I unless thay are we”ll~ove the ta~ .) When necessary, euapend blank stainless
steel panels of the Bane size and.shape from all unoccupied notches or rods so

~

that the cabinet will always be filled with panels at equal dietance from each
other during the exposure. Adjmt &e thermostat of the i“te=mittent heater to
49” ~1” C (120 ~1.8° F) or other temperature (see 1.2.6) specified for the—
exposure. Set the thermostatic control of the a“%iliary heater to break contact
a few degrees above the setting of the intermittent therumotat. “Adjustthe
water to the proper level in the tadc and start the air bubbling throu@ “the
wat~r at a rate previously determined to be sufficient .tomaintain a relative
humidity,of 93 to 100 or other specified percentage (see 1.2.5 thrcu@
1.2.8.1). Euring the exposure observe and record the cabinet temperalmree and
rate.of air flow at least once during each 24-hour period. Also ❑ake periodic
obaervatione to &termine hether condensation is occurring on the test
specimens, since it it?of prime importance that ccmdensation be conti”uoua
thrOu&Out the e~osure. At the end of the exposure period (see 1.2.5) e~mine
the testcoatings i~diately or “after the stipulated recovery per,iod+icbever
is specified (see :1.2.9)and .determioewhether the test coatings have met the
requirements of the product apecificatioo (see 1.2.1o).

5. NQTES.:

5.1 ‘None.

6. PRECISION

6.1 No data.

.-

. . ..
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FLExIBILITY

1. s03PE

1.1 lhia method covers a general proce&re- for &termininS the flexibility
(e188ticity) of single films or aystem~ of films of organic coating materials.

2. RSAC2ZNTS
-.

2.1 None required.

3. APPARATUS

3.1 Test punel.s. lhe test
(method 2012), aluminum alloy

panels shall be steel (method 2011), tinplate
(method 2013) or other material as epecified.

3.2 Mandrels. A eeries of swoth , straight steel rods, ransiog from 11S- to
l-inCh ~ter and held firmly by suitable supports.

3.3” Supplementary information. Definite instructions celacive to the
following pertinent details shall be given in the product specification.

I 3.3.1 Nature of substrate ‘(see 3.1).

3.3.1.1 Size of substrate.
I

3.3.1.2 Preparation of eubetrate.

3.3.2

3.3.3

3.3.4

3.3.5

I
3.3.6

3.3.7

I

3.3.s

3.3.9

Method of coating application.

Thitkness of coating applied.

Number of coats . ‘:

Manner of drying coating.

Temperature of condition tien air dried.

Humidity of conditions when air dried.

Time of drying

Temperature of conditiotisbdced.

3.3.10 Time of bt%cing.
.-

4. PROCEDURE

FEO. ‘l?2STMETSOD S’ID.~. 141C ““”

I 1
.

I . . . .
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4.1 Apply a film of the coating material, at the required thickness to the
test panel or coating.sYEtem by drawing down witt”a film applicator (method 2161
or ❑ethod 2162) or by epraying (method 2131), and dry it in accordance with the
instructions given In the product specification (see 3.3.5). Unless otherwise

epccified, condition the dried coating at 23” 21.1” C (73.4° ~2° F) and a“
relative humidity o f 50 ~4 percent for at least ont-half hour. While at this
temperature, place the temt panel, with the,coated side uppermost on.a ❑andrel
of the specified diameter, at a point equally distant from the top and bottom
edges of the panel, and bend the panel double in aPPiOXimmtelY 1 second._
Examine the film et the bend under a ‘magnification of 7 diameters, using
diffhsed light having a color temperature of 6,500” K and an intensity of abuut
165 foot-candles. (For those not equipped with a standard illuminant, viewing
the teat coating at a north windaw illuminated by a fairly light overcaqt eky
will nppruximate these conditions.) Cracks occurring at either end and
extending no more than ooe-quarter inrh shall be disregarded.

5. NOTES

5.1 tine.

I 6. PRECISION
I

6.1 No data.

FRD. TSST METtfODSll).M. 141C
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INFRARED REFI.EcTANCEFROi4SPSCTSOPHOT&4ElRIC DATA

1. SCOPE

1.1 lhis method is designed to provide a ❑easure o“finfrared reflectance.
lhe effeccive infrare”dreflectance of a specimei for a npacified wavelerigth
interval and for specified geometric con~itions is dependent upen the spectral
composition of lhe incident ener~, the spectral eeneicivity of the receiver,
and the s~ctral reflectance of the specimen. ‘Mis me~od shall be Ihe basic
❑ethod for the ❑easurement,of infrared reflectance,and In case of dispute, the
results obtained under this.❑ethod shall govern.

2. APPASATUS

2.1 ‘theapparatus shall consist of a spactro~otometer by ❑eans of ~ich the
spectral characteriatica of the teat specimen may be determined within the
applicable limits of the infrared spectrum. Such apparatus shall be of the
photoe~eccric type, and shall be a.,itablefor determiuati.ns thto.~out the
applicable wavelength interval. lheapparatus shall be designed to ❑inimize the
effect of .gtrayenergy. This may be done by the introduction O( BtrRy.*LIe=ky

filters or the use of double dispersion prisms (Bee 5.1). lhe direction of
irradiation shall be ctearLy perpendicular to the irradiated face of the test.

a~cimen and viewing shall be h~iapherical Or the cOnverBe. The slit widths of
the monochromator shall be sufficiently narrow throughout the applicable
infrared spectrum to insure that the spectral characteristic of the specimen
are not appreciably aLtered *en narrower slit widths are used.

2.2 Standard.

2.2.1 ‘Ihestandard shall be smoked or pressed MSO or pr&sed BaS04 prepared
according to Secommeoded Practice for Preparation of Seference ~ite Reflectance
Scandarda, A$IM E 259.

3. EF.AGFiiTS

3.1 Node Sequired.

4. HLOCEDURE

4.1 Irradiating and vieving.

4.1.1 If gloetayeamples are to be mcaaured, the specular components of
reflected energy shall be exclu&d tierever possible.

4.2 The area of the teet awciman viewad #hall be sufficiently lar~ to.be
repce.sentativeof $e test specimen, textured.spccimena

4.3 Calibrations.

Fm .

i

--
in particular.

lZST METSUD SID. N1. 141C
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4.3.1 lho calibration of the @otometer scale, shall be carefilly checked et
reasonable time intervals in a manner to insure accuracy over the entire range.
Glass filtere may be ueed for UIiS ~rpnse. .

4.3.2 The wavelength calibration shall be &ecked frequently to inpure
accuracy. Spectrum lamps may be used fir this .purpnse.

4.4 Perforwnuce of test.

4.4.1 l%eparution of teat specimen. ‘lhetest specimen shall be prepared as
indicated in the product specificiition.

I
4.4.2 Determination of reflectance. lktecmine the apcctral reflectance

relative to tilereference utandard at the wavelength given in tables I and II or
at sufficiently clone intervals so that interpolation will permit accurete
determination of the spectral reflectance et the~e wavelength .

4.5 Calculation of reflectance from apcctrc.photometricdata.

4.5.1 Tabulate spectral reflectance data fnr the specimen for the 30
1.lavelen8thalisted in table I and the 10 wavelengths in teble II.

4.5.2 Calculate the average of the 30 spectral reflectancevalues in table I
and the 10 values in table 11.

TAOI& I. Thirty wavelenf$he at .Aicb spectral reflectance valuee
are to be nbtained in red and ❑ear infrared.

w a“e - Wcve -
No. lengthe No. lengths

micrOm- ❑icrom-
eter eter

1. 0.6975
2 .7077
3 .7144
4 .7200
5 .7253
6 .7301

.7347
: .7392

.1
9 .7436
10 .7479
11 .7522
12 .7566

16 0.7742
17 .7787
18 .783L
19 .7878
20 .7925
21 .7973
22 .S022
23 .8071
24 .8122
25 .8171
26 .S232
27 .w .8292 l“”’

13 .7609 28. .8357
.7653

::
29 .S434

.7697 30 .S542

IWO. TEST HETwOD S’ill.ND. 141C
..
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1+.6.1 Seport the average infrared reflectance of the specimen for tie wave-
length intervals specified in tables I and 11.

4.6.2 If required, report the spect,ralreflectance of the test s~cimcn
either.as a plotted curve or as tabulated data.

4.6.3 Repart the metiod of specimen preparation, if any. —

4.6.4 Seporc the reference standard and spectro~otomater used for the
❑easurements.

5. mTS8

5.1 lhe G?neral Electric (Hardy) recording spectro~otometer, the Eeckman
t%del DX-2A npectro~otometer, and Cary Model .14apectrophotometer may be used.
The Bpecular companent should be e=lu&d. lhe Seckman DU spectrofiotometec
does not uae hemis~erical viewing and, therefore, does not ❑eet tie geometric
requiremtintaof the method, but it may be used if no other instrument in
available

TA81E II. Ten wavelength at tiich spectral reflectance values
are to be obtained in the iofrared.

wave- Wave-
WO. leni@s No. lengths

microm- microm-
eter eter

1 0.929 6’ 0.998
2 :945 ‘, 7
3

1.012
.959 8

4
1.030

.972 9

I 5
1.053

.985 10 1.099

6. YRECISION

I 6.1 No data.

FSD. ‘111.$3TMETSOD SID. N). 141C
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INPSASED REFIJICTANCEIlU14REPf.EC=TSS ..

.. .-.,
1. SCOPE

1.1 The reflectometer teat method is designed to provide a simple photo-
electric means for evaluating the infrared reflectance of a epecimen by
comparison with a speccrophotometribally’calibrated standard.

1.2 This method is supplementary to the spe;tro~otometric method-6241. When
results obtained by those two methods dieagree, the reeulta from the apectro-
pbotometric method will govern.

2. APPARATUS

2.1 lhe apparatus shall provide n means for irradiating the test specimen and
of indicating the radiation reflected by the test specimen. ‘Ihespectral
irradiation from the scarce and the spectral sensitivity of the receiver shall
be appropriate to cover the spectral band in tttichthe ❑easurements are made.

‘2.1.1 The geometry of irradiating and viewing measured from the perpendicular
to the irradiated face of tie test specimen shall be ae follows:

I Irradiating Viewing I

I
00 Hemia@erical

Hemis@erical 00

‘lhearea irradiated shall be sufficiently large to be representative of the test
specimen. Other geometries of irradiating and viewins may be employed provided
the resultn obtained are comparable to the reeulte obtained by epecified
geometries. Any reflectometer !hich yields reeulte comparable to those obtained
from tbe epectrqhotometric method may be ueed.

2.1.2 Reflectometer for the spectral region covered by the 30 wavelengths
listed in table 1, method 6241. A2thougb it does not have the preferred
geometry, i Hunter Multipurpose Sefleccometer using a Wratten 88 or 89B filter
and pbotovoltaic+-ype @otocell with standards described in 2.2 may be used.
Another photometer employing an S-1 @ototube has been found to be satisfactory
*en employed with a suitable ,source and filmr ambination. me e~rce shall
coneist of a tungsten lamp operatins at a color temperature between 2,S00” and
2,950” Kelvin. An interference-type filter having a peak tran.smisaionat 0.79
micrometer in combination with a Wratten 89B filter ie placed in froh~ of’the

I @aototube which prwi&e hemispherical i=adiation and,perpfindicularviewing.”

~
FSD. TEST MSTWDD STD. NO. 141C .“
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2.1.3 Reflectometer for the apcctral region covered b; the 10 wavelengtha
listed in table 11 of method 6241. lhe pmtomete~ deecribed in 2.1.2, employing
the S-1 phototube and tungsten light source together with a suitable filter is
eatiefactory. A glass filter having the following tranamisaion characteristics
hna been found to be adequate: 3 ~1 percent at .0.9❑icrometer, 2923 percent at
1.0 micrometer. A Corning glass filter No. 2540 can be obtained to meet these
requircmcnca.

_2.2 Standerds. —

2.2.1 Standards ehall be prepared by painting or otherwise finiehing metal or
weed panels in order to obtain a euiteble range of infrared reflectance values,
‘lheglOEe and texture properties of the standards shall be ❑early the same os
those of the test epecimens. The stsndarde shall be calibrated according to
method 6241. ‘he standards shall be repLaced ken they show signs of
deterioration. ,

3, IUIAGIZNTS

3.1 None required.

4. PROCEDORS

4.1 Calibracione,

4.1.1 lhe photometer scale shalL be carefilly calibrated for linearity over
the range of reflectances to be ❑eceured.

4,1.2 The standards shell be recalibrated at reaeoneble time intervals.

4.2 Performance of teat.

4.2.1 Preparation of teat specimen. lhe test epecimen shall be prepared as
deecribed in tie product epecification.

4.2.2 Determination of reflectance. lhe instrument readings for the teat
epecimen shall be cnmpared with those of the standards and the reflectance value
of the test epecimen &termined. Linear interpolation is pennieeible if the
instrument reaponae ie linear or if tie scale interval between reflectcnce
standarde is small. Upper and lower limit standards ❑ay .be ueed for a go no-go
type of measurement.

4.3 -: lhc repert shall include the following:

4.3.1 ‘lhereflectance values o f tie specimen for the two wavelength-fegkons
and their acceptability as required by the goveraing specification.

FED. TSST METID3DSTD. NO. 141C
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.,”
4.3.2 The instruments and standards used shall be des~gnated“or described. ----

4.3.3 Any unusual coodition of the test specimen ar situation under hi.% the
teat was conducted. Any deviation from the specifications shall be reported.

5. N3TSS
,.

5.1 Other instruments ❑eeting the prescribed irradiitins and vie-winggeometry
of the method are”: (1) the Huntez Associates Laboratory Color Difference Meter
D25P, and (2) the Zeiaa Elrepho photoelectric Reflectance photometer. These
instruments have to be modi fied to provide det.ictorand filter for measurement
according to the method.

I 5.2 Measurements ❑ade in the spectral region.”cover,edby 2.1.2 are useful &en
data applicable to infrared photogra~y are required; Meaeuremente covered in
2.1.3 are intended to be relatable to infrared image tubes.

6“. HLSCISION

I 6.1 No data.

I
. .

1“
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1~’lRL14ENTALMEASIJSEMSNTSOF PM TCMETRIC.P~FOs14ANCE

OF REIROFIEGTIVE BEADS
.’.

1. SCOPE

1.1 This &thod &termines the instrumental fiotometric performance of retro-
refleetivebeada by ❑easuring the lumindnce factor of .a panel prepared by
dropping the beads (glass s@eres) onto’a standard hhite biodec.

.-

2. DRF2N7.TIONS

2.1 Setroreflective bead. A s~erical bead ❑ade of glaBB tiich by refraction
or reflection prO&ce.9 the phenomenon 0f retrorefliction.

2.2 Geometric cerrns. Definitionfiare co<e;ed in section 2.2 of Fed. Teat
Method Std. 370.

3. APPARATOS

3.1 Photometric asnembly.’ A.photoreceptor, light projector source,
goniometer eample holder, and a 50-ft. photometric range in accordance with the
requirements of mection “5of Fed. Test Method Std. 37o shall be used.

.

3.2 Motor driven blade film applicator. lhe applicator ihall conform to the
&scription of method D in AS’IllD 823.

1/ me bead dropping device (figure 1)“ehall have3.3 Bead dropping device._
a series of “V” shaped hoppers tied together mechanically to permit simultaneous
opening when triggered. The bead-retaining mechanism shall be attached to the
top of a box having insi& dimensions of 140 by 3S0 by 610 mm hi$. lb dispense
the beads unihrmly, an internal screen shall be provi&d approximately 25 mm
below tie bead-retaining mechanism. ‘he base of the”etructure shall be open ao
that the psint film can be inserted. Mechanical means shall be providad to lower
the mtructure onto the test plate and to tilt the structure eo that.tie base may
be cleaned.

4. STANDARD

4.1 Standard white bin&r. Tbe standard white binder shall be prepared “with
tie following ingredients:

4.1.1 ~rium sulhte - certified

4.1.2 Polyvinyl alcohol.?/.

laboratory grade.

.-.

~f Uechaoical drawings of the bead dropper can be obtained from GSA-FSS, Paints.
Branch (FRBC-P) Washington, DC 20406.

2( GelvaCol 20-30 of tbe Moneanto Company has been found to be satisfactory.

FED. T=T WSTP41DSTD. NO. L41C . --
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Nytlrolysis,percent - 88.7 to 85.5.
Viecosity, cpa, 10 percent in methanol - 4 ,to‘6*
Specific gravity, 25/25” C - 1.23.
Pouods per galLoo, average - 10.3.
f:4 percent in distilled water.

4.1.3 Ethanol.

4.1.4 Distilled water.

4.2 Pormulo.

Polyvinyl alcohol, (1 percent solution in distil
percent by weight.

Barium sulfate, percent by weight.
Ethanol, percent by weight.

ed water), 42.9

28.6
28.5

~!.2.1 Preparation, The pnlyvinyl alcohol shall be diesolved in distilled
watcr nt a temperature 0 f 500 :5* C by hand mix.@ or ❑echanical ~ti~ing. The

barium ml fate shall be added elowly to the polyvinyl alcohol aolutioa at a
temperature of 25” 12” C and thnrou~ly diepersed by hamd inixi”gcm mechanical
atitring. lhe ethanol shall be added tn the dispersion to release trapped air
bubbles .

4.3 Diftiee reflectance,

4.3.1 $PIY the standard white binder at s wet film thickness of 0.38 ~0,01 mm
(0.015 in)_/ to n glass ,panelby means of a mechanical film applicator. ALLow
to cure for 24 hours at 25 21” C (77 12” F) and 50 25 percent relative humidity .

4.3,2 The standard tiite binde? shall have a diffuse reflectance of 91.5 ~0.1
percent aa ❑x?nsuredby ASTM E 308.

5. kTtEPARATIONOF ‘IXSTPAN81s

5.1 Apply the etandcrd thite bin&r at a wet film tiick”ess of 0.38 ~0.01 mm
(0.015 in) to glass panels measuring 165 by 432 by 6.5 mm by ❑eans of a
MOCh~iCal film applicator. lhe type and amount of beads shall be specified in
the pro~ct specifications and shall be distributed uniforqly i“ the closed “v”
ehnpad hoppars. 2Mc glilsaplate shall be ineerted under the structure, and the
structure shall be lowered onto the plate. Exactly L5 eeconda after the &aw-

. ~/ To obtain the wet film thickness specified use a bla& with a gap cle”~ance
of 0.508 mm (O.O2O in).

F8D. TEST METLE3D81?).N’).141C
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dowo, the bead retaining device shall be ❑echanically- triggered, allowing the
beads to drop uniformly onto the binder. lhe panels shall be cured to”24 hours
at standard conditions. (?bte: Beaded panels are fragile and should be handled
witi care).

6. PROCSDURE

6.1 The luminance factor shall be determined”in accordance with procedure I
of Fed. Test Method Std. 370 and with the following teat requirements:

Observation angle. 1.33”
Entrance angle. 75” and 88”
Presentation angle. o“
Viewing angle. 73.67” and S6.67°
Test digcance between sample and photoreceptor. 50 ft.
Photoreceptor angular aperture. 10 minutes 0f arc
AogpLar aperture of the light projector. iO ❑inutes of arc

6.2 Coniomecer calibration. The goniometer shall be calibrated at.tie 0°
entrance angle position in the vertical and horizontal planee of the teet
sample. All ❑easurements‘shall be made relative to this point and shall be
checked each time the goniometer base or li~t projector i.s❑oved.

6.3 t%oto ❑easurements. ‘lhesame instrument with tie came apertures and
field of view shall be used to measure both RI a“d R~. lherefnre, the
photoreceptor need not be calibrated.

7. CALCULATION

7.1 CaLculace the ❑ean value for the readi%~ on each panel tested.

7.2 Calculate the luminance factor by ❑eans of the following equation:

w=(RI. M) (D’)z
R2A’

Where: RL - Reading of tlie@otoreceptor tiile measuring the illuminamce at
the observation position.

R2 - Reading of the @otoreceptor Wile ❑eaauring the normal ilLu-
minance at the face 0 f the retroreflective sample.

fb - Reading of the amount of stray light,measured by replacing the
sample with a black surface of the same ShaPe and area..

O’ - Distance between the center of the @otoreceptor entrance aperture
and the reference center.

A - Surface area of the aampLe. .-

B “- Entrance angle.
C - VieQing angle.

~. TEST t4ETSDDS’II).w3..L41C
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8. PSECISION

8.1 S.esultsobtained on the same panel and the dame inatr”ment simld be
I repeatable to within 0.5 percent.

I
I

I

~
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LACQNSR L2PTING “TSST

1.’ S03PS

1.1 ‘fhis❑ethod covers a general procedure foi determining the resistance to
deformation of a dried film of organic co9cinS ❑aterial kben a coat of lacquer
is applied to it.

1.1 Supplementary information. ‘Definite instructions relative to tie
following pertinent details shall be given in the product specification.

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.s

1.2.9

Nature of eubatrate (Bee 2.1).

Nethod of application.

Thickneee of coating.

‘Maunerof drying applied coating:

Time of drying applied coating.

Method of ite application.

Thickmesa of its application.

When to inspect.

How to inspect.

2. APP@TuS

2.1 lhe test panels @hall be steel (method 2011), aluminum alloy (method
2013),or other materiaL as specified.

3. REAGENTS

3.1 None required.

4. I?.OCEDOSE

4.1 Apply film of the material to be tested, at the required thickness, to
the test panels by drawing down with a film applicator (method 2161 or method
2162), or by eprayiog (method 2131), or by brushing (method 2141) and dry.in
accordmce with the in,gtructionaSiven in the prohct specification. Af5nr tbe
Stipulated dryius period or periods, apply the test lacquer as specified.
Examine each test specimen either immediately or after drying for the period
8pecified br lifting, embrittlement, or other surface irregularities.

I ,. FED. TEST MSTli)DSTD. NO. 141C “
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5. WTSs

5.1 None.

6. PSECISION

6.1 M data.

1.

FED. 171.5TMSTSOD SID. ~. 14Lc
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SELP-LIPTINC TEST

1. SMPE

1.1 Ibis method covers a general procedure for determining the ability of
dried films of organic coating materials to resist deformation upon application
of an additional coat of the same ❑aterial.

... .

L.2 supplementary information.. Mfiniti instructions relative to the
following pertinent details shall be given in the product specification.

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

Nature of substrate (se”e2.1).

Method of coating application.

‘fhickneasof coating applied.

Manner of drying coating.

Time o f drying coating.

Method of applying Subsequent coat or coats.

2hickneas o f applying subsequent coat or coats.

Nhen to inspect.

How to inspect.

2. APPAsATUS

2.1 lhe test panele shall be
(~thod 2021), concrete (method

3. SEAGENTS

3.L None required.

4. fIIOCSDUSE

steel (method 2011), tin (method 2012), glass
2051), or other ❑aterial, as spicified.

,,

4..1 Apply films of the coating ❑aterial, at the required thickmess, to the
test panels by drawing “downwith a film‘applicator (method 2161 or ❑ethod 2162)
by spraying (method 2131), or brushing”(method 2141), or by dipping (ASTM D 823,
method B) aod dry in accordance with the inetructione given in the product
specification. After the films to be tested have been bdced or air-dried for

. tie specified time intervals, apply a second coat of the materiaL as spQ&xfied.
Examine each test film either immediately oc after drying for the specified
period, for film irregularities such as blisters and pirboles, and for
emoothneee and uniformity by vieuing them by reflected light.

PSD. TEST METsOD STD. NO. 141C.
.
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L%LNER ABSOR~LON AND lUPI13ATHOlll@JT

1. SCOPE ,.

1.1 The =neral procedure given,herein provides a means of determining the
holdout characteristics of top coats or the absorption characteristics of
primers. By using a standard primer the top coat can be evaluated and by using
a Btandard top coat a primer can be eval~ated.

2. APPARATUS

2.1 ~. @paum board (sheet rock) meeting the requirement. of SS-L-30.

2.2 Brush. Four-inch wall brush.

3. SSAGSNIS

3.1 None.

4. EROCSDURE

4.1 Panels. Use the panel described in method 20S1 unless otherwise
apecifi=

4.2 Primer absorption.

4.2.1 Coat the panel with the primer under teat with one mat at b50 square
feet per galLoa usiug a 4-inch waLl brush. ALLow to dry foc 24 hours.

4.2.2 Coat the primed Panel with a TT-E-508 tv= paint at aDDrodmateLY 500
equare feet per salLen. Allow to dry 72 hours aid v~Bu,aLly
hr uniformity of gLoss.

4.3 Holdout properties.

4.3.1 Coat the panel with one coat of TT-S-L79 eealer at
aquare feet WE gallon using a 4-inch wall brush. Allou to

approximately 400
dry 24 hOurB minimum.

4.3.2 Apply the ❑aterial.under test at approximately 500 fiq.arefeet per
sallon with a 4-inch wall brush. AlLow to dry 72 hours. Examine visually for
uniformity of gloss.

5. NOTSS

5.1 tbne. .-.

6. PRSC2SIDN

6.1 M data.

FSO. T!3STklETPLIDSll).W. 14~C
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5. NOTES

5,1 None.

6. PRECISIDN

6.1 No data,

I .

FSD. ‘I%STMSTNOD STD. Ml. L4LC
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1. S03PE

1.1 lhis method
degradative action

2. APPARA’ltls

14!3~D 6271.2
JanuatY 24, 1986

MIfDEW lWSISTWCS

determines the resistance of”films of orsanic coatings to the
of fungus growth, ,

2.1 Autoclave. An autoclave capable of”maintaining a atenm Preeaure of 15
pounds per square inch at an e~aust temperature of 121” C, for sterilizing the
culture ❑edium and @assware.

2.2 Sterile ronm. A dust-free room in tiich to inoculace the teat
specimens. Sterilizing l~ps, antiseptic spray, and air filtered under pressure
❑ay be used to maintain aseptic conditions.

2.3 Incubatnr. An incubator (cabinet or chamber) capible of maintaining a
temperature of 2S” tn 30” C and a relative humidity of S5 to 90”percent.

3. RSAGENTS

3.1 Culture medium. The culture medium shall have the fnllowin5 compsitinn:

Sndi.m nitrate (NatW3~)
Dipntassium hydrogen ~nsphate (K2HF04)
Nasnesi.m sulfate hec.tahvdrate (MgS04 .7H30)
Ebiassium chloride (KCl)-
Sucrose
Agar
Distilled water to make

The ,pH shall be between 5.5 and “6.5. If otherwise, adjust
HC1 or NaOH. After mixing, the above ingrkdient~ shall be
autoclave for 15 ❑inutes at 15 psi and 121” C.

3.2. Test nrwniam. Unless otherviae specified the test
shall be one of the followins:

.3.0 g-
1.0 g
0.5 s
0.25 S
30.0 g
15.0 K

‘1OOO ;1

to that range with
sterilized in’an

organism (see 5.1)

I American Quarter- I

I tYk= .,. ms ter I
. .

culture cu1ture
collection colle~tinn

.
number number

AspergilLue niger 6275 QM 45S
A.9pergillusoryzae 10196 QM 1273
Aureobasidium pullulm.s 9348 QM 3090

PBD. 17&T HETSOD Sm. ‘NO.141t
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3.3 Maintaining stock cultures. Cultures of fungi shill be ❑aintained
aaparately on an appropriate culture medium such as potato-dextro8e agar or that
specified in 3.1, and promptly renewed when there is evidence of contamination.
lhe stoclccultures may be kept for not ❑ore Chah 4 ❑onths under refrigeration at
temperatures between 3 and 10° C. Subcultures incubated at between 28- md 30” c
for 10 to 21 daye shall be used in preparins the iaoculum.

4. FROClfDURE

The teet procedure must be conducted under aeeptic condition at all timee.

4.1 ‘lhefollowing information shall be given in the’product specification:

4.1.1 lhe test organism to be used.

4.1.2 Nhether or not the teat specimens are to be leached with water before
inoculation.

4.1.3 The IcnSth of the incubation period.

4.1.4 Vhettrerthe cricerion for “acceptancewill be (a) the total abeence of
61ngue grovtb on the teet specimen or (b) the permissible extent of fungus
growttrno che test epecimen.

4.2 Preparation nf test apecimene. Unleee otherwise specified, one normal
brush coat of’the Ccmtins material shall be applied to each aide of a sheet of
t’K3.30 Whatmn filter paper or equal; the sheet shall be brushed uniformly in
all directioee to ensure a uniform impregnation of the paper. ‘he first side
sliallbe ellowed to become tack free before the reveree side is coated. After
the coatios has dried for 48 hours, the sheet shall be cut into 32 tomequates.
(hide linen shall,be marked with black waterproof ink on one side of each square
3 mm from each edge.

4.3 Leaching of teet r!pecimena. Uhen leaching of the test epecimene is
required (see 4.1.2), the foL16wing procedure will be followed: eubmerge the
coated eheet of filter papar io a container of water of euch size a“d sh.spcthat
all eurfaces will heve free acceae to the water. Supply a continuous flow of
distilled water at 27” to 30° C to the bottom of the container at a rate of five
changes per 24 hours. The ratio of the epecimen to the water &hall be not leas
than 1 to 100. After 24 hours of submersion, remove the pcper and allow it to
air dry. Uhen dry, cut the paper into aquarea a“d mark them as Bpccified “io4.2.

4.4 Preparation of culture veeeele. Pour
into 10 cm Petri disstes,approximately 30 ml
undisturbed, ttdcittgcare to avoid bubblea in

freshly prepared cuLt.re ❑edium
per dish, endallow it to harden
the medium. .-.

FED. TEST METHOD STD. NO. 141C
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4.5 Preparation of inoculum. To a aubculttireof the specified teat organiem
in a ripe fruiting condition, add 10 ❑l of eterile distilled water containing
approximately 0.05 Percent of a nontotic wetting agent (such as dioctyl nodium
nulfosucciaate). Force the spore~ into the Buspen.sionby shaking the subculture
to di810dge the spores, and dilute to 100 ❑l wik sterile water. A fresh spore
su.spen.sion❑ust be prepared each day.

k.6 Inoculation. Place the‘square a~cimen, with guidelines showiag, firmly
on the cencer of the”solidified culture ❑edium contained in the Petri dish.
With a sterile pipette or other suitable means, distribute 1.0 ml of inoculum
over the surface of the specimen and .surro”ndingculture.medium. A minitmm 0f
three squares fccsneach test specimen shall be inoculated in separate Petri
dishes.

4.7 Incubation. 7he period of incubation shall ,be 7 daya or other specified
period (see 4.1.3) at a temperature between 28” and 30” C and between 85 and 90
percent relative humidity.

4.8 Viability controLs. Two Petri dishes containing only solidified culture
medium as epecified for the test also “shallbe inoculated with the specified
teet organism to &termine the viability of the inoculum. At the end of the
incubation period, the controls should be well cove”redwith growth of the teat
organism. If this does not occur, the test shall be discarded and repeated.

4.9 &3BUltS. Upon canpletion of tbe incubation period, the teet specimens
shall b~ned ❑icroscopically (at least 18X inagnification)to d.itermineif
the requirements for fungus reai.stancespecified in tie pro&c t’specification
(ace 4.1.4) have been met. If the criterion for acceptance ia the total sbeence
of fungus growth on the teat specimen, evidence of any fungus growti within the
area bounded by the guide lime on the specimen equare shall constitute failure
of the coating material. However, growth on the Bpecimen up to but not croeeing
the gui& lines shall be disregarded.

4.10 Contamination. When contaminating ❑icroorganisms (bacteria or fungi
other than the test organism) are preaeot on any of the teat specimen wuarea ,
the test shall be repeated.

5. N3TSS

5.1 Test organisms can be purchased from the Anirican
Collection, 12301 Parklawn or:, Sackville, MD 20852, or

~ Fungi (w), Department of Botany, Onivereity of tiseachuaett.s,Amherst, MA
0LO03.

‘&pe Culture
from Cu~ture Collection

6. PSECISION
.-

6.1 No data.

FED. TEST M1’WOD SID. N3.L41C- ‘“’
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ADSESION (wET) TAPE TSST

1. SCOPE

1.1 This method covers a procedure suitable for establishing acceptability of
intercoat and surface adheaioo of ai org?nic coating
lhie procedure may be utilized as a production teat.

eysternimmersed in water.

2. APPARATUS

2.1 Masking tape. lhe masking tape used shall be
flatback paper tape having an average adhesion o f 60
code no. 250 (see 5.1) or equivalent.

l-inch’wide strip of
oz/in width and 8hqLl be

2.2 SOller. A 4-1/2-pound rubber covered roller, having a surface hrometer
bardneae value within the range of 70 to 80, shall be used. ‘he roller shall be
approximately 3-1/Z inches in diameter and 1-3/4 inches in width.

3. SSAGENTS

3.1 Distilled water.

4. PSOCEDOSE

4.1 Apply the coatins system to the substrate and allow to dry ae specified
in the product specification. Immerse the test specimen in distilled water for
24 hours. Semove the test specimen from the water and wipe dry with a eofc
cloth. Within 1 ❑inute after removal fram the water make two parallel
scratches, one inch apart, through the coating to the metal with a etylus.
Immediately apply a L-inch wide strip of the masking tape with the adhesive side
down acrosa the scratches. Rees the tape against the BUrfaCe of the coating by
passing the roller acrose the tape ei$3t times. Semove the tape with one quiclc
motion and examine for damage to the intercoat or surface adbemion.

5. IWnLs

5.1 Minnesota Mining CO.

6. ~ECISION

6.1 No data.

.-’.
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KNIFs TSST :

1. SCOPE

1.1 lhis method should be limited to testins tti brittleness,and quality to
ribbon &hen a film is cut with the knife. This metiod should not be used as a
teat for adhesion as other ❑eckoda are more’accurate.

2. APP~TUS

2.1 A craftsmants knife with a curved blade such .ssis illustrated in
Stores Stock Catalog, Federal fapply Service,.as item 511D-OD-596-S09S.

3. RKAGENTS

3.1 None.

4. PROCKDORE

the

4.1 Apply and,dry the film of the coating mateiial to be tested as specified
in the product specification. Test for”brittleness, tou~neae and tendency to
ribbon by cutting a narrow ribbon of the coating from the test panel with the
standard knife tiile holding tie blade at an angle of approximately 30 detiees
to the panel. Determine if the cut film cooforms to ~e .s~cified requirements.

5. N7TSs

5.1 None. ..

6. PRSCISION

6.1 No data.
. .

..
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SANDING CNASACTI?EISTICS -

1, SCY3PI?

1.L This “uthod ahoutd be used to determine the;quality of coating to be
sanded for any “purpoee.

2. APPASAIUS

2.1 Panel Preparation. %e panels shall be cut from synthetic resin bonded
strai$it.grain, 5-ply walnut veneer (faces and backa) having no sizing or other
surface pretreatment (ace 5.1). lhey shall be approximately 5/16-inch thick,
No side of the panels shall be shorter than 4 inches and the ❑inimum area shall
be 32 square inches. Ihe panel eball have a ❑oisture content of not leaa than 6
percent and not more than 8 percent at the time of testing. Prior to fin”ishins,
the panel shall be thoroughly sanded amootb with 5/0 or finer eandpaper.
gurfaces shalL be thorcugbly cleaned immediately be fore application .of the
coatins un&r test.

3.

3.L

4.

4.1

~ACstrrS ..

None required.

PSOCSOUSE

Application of coating or coating system. ~.e t?peciEication shall state:

!

(1)
(2)
(3)
(4)

(5)
(6)

(7)

(s)

lhe coating that should be used as a first coat.
‘lhecoating required as a second coat, if one ia desired.
The coating required an a third or .subsequt%tcoats, if desired.
The application pr”~edure hy reference to the correct method in this
Federal Standard.
‘lhedrying time and conditions of drying deeired between coatn.
If sandins of a coat is required before application of a subsequent
coat.
Fineness of sakdpaper to use if it should be different frk 5/0
specified herein.
Direction and number of cyclee coating should be san&d if different
frti that in 4.2.

4.2 SanTlng proce&re. Sand teat coating with unused No.’5/0 or,otherwise

Bi=cified sandpaper. employing me followins technique: attach the fini6hing
paper to one face of a metal or uei~ced wood sanding block, tiich ahnll be
aPPrOtimatelY 2 inches square, have a tOtal weight of 1,200 +5 g, a“d hwe the
edgee and corner of the bearing face roun&d off. lhe finis~ing paper slwdYld
completely cover and fit Ci@tly agaiast the face of the block, atias to avoid
the formation of uririclesor creaeea io .tbe paper Wile bein~ used. Any sharp
folds or edgea in the paper around the edge of the block should be bruised,

FED. TEST METSOD SID. m. 141C . ‘-”
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Boftened, or feathered before using. Place.the paper-covered end of the block
on the coating. Grip the block finuly so that .it may be slowly ❑oved back and
forth acroea the coating in a straight line, Care ehould be tcken hat nO
downwerd pressure in exerted by the hand upoo the block ac the total vertical
force e=rted against the coating should be npt more than tbe ueif31tof the
block (approximately 2/3 pound per square inch). A cmpleted movement of the
block forward and back the full length,or width of the panel nhould be
considered one cycle. Move the wei~t roverthe coating the full”length and
width of the panel fir a total of 25 cycles, changing the directinn of movement
lengthwise to croaewiae and vice verea of the weight every tenth cycle. Obaewe
the sanded coating for smoothness, and uniformity of appearance. Note ktiether
or not the ecuffed-eff portion is powder or roll form and if any g.xnmingof the
finishing paper has occurred.

5. Noms

5.1 Hardwood plywood shall conform to Commercial Standcrd CS-35-61 availcble
from the Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C., 20402.

6. PRSCISION

6.1 No data.
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ANALYSIS OF UNSAKINIFIABLS MATTSR, OIL ActiS, AND PNTNMIC
ANNTDRIDE IN AMYD VSHICLES

1. Scnes
..’

1.1 lhis method provides for the simultaneous determination of the three
named ingredients. It reduces ~e total time required fok analysis,“and illotm
hi@er accuracy than other oil acids determinations.

2. APPASATDS

2.1 I?rlenmeyerflank, 250 ml, with
24/40 ground joints.

2.2 Separator funnels, 500 ml.

2.3 Vacuum oven.

2.4 -Volumetric flask, 1000 ml.

2.5 Ultraviolet spectrophotometer.

3. SEAGENTS

.3.1 Sodium hydroxi&, 50 percent.
of water.

attached air condenser, both with standard

Di*sOlve 50 g of sodium hydroxide in 50 ml

3.2 Sodium hydroxide, 0.1 N. Add 4 g“of aodiurnhydroxide to about 900.ml of
water finddilute to 1 liter.

3.3 ~drochloric acid, 0.1 N. Md 9 ml of hydrochloric acid to about 900 ml
of water, cool, and dilute to 1 liter. Standardize“against freehly standardized

eodium hgdrotide solution.
I

3.4 Ethyl alcohol, 95 percent.

4. fNOCEDDRB

4.1 Unsarmnifiahle ❑atter. Wei@ accurately a 5 s sample of the isolated
vehicle into a 250 ml Erlemmeyer flask and dissolve in 10 ml of benzene. Add 50
ml ,of 95 percent ethyl alcohol, 5 ml of 50 percent nodium hydroxide solution,
~d 5 ml of water. liixthoroughly, attach an air condenser, and refhx gentlY

in a water.bath tir two h.xra. Cool, trarmfer to a 500 ml separator &nnel,
and dilute to 200 ml’with water. Wash the flask with 100 ❑l of ethyl ether, and
transfer to the aeparatory’funnel. Shske tie funnel thorau@Ily, and‘klLow --
complete separation of the liquid layers. Draw off the lnwer aqueous layer, and
set aside for the oil acids determination. Wa6h tbe ether extract with .20ml

FED. TSST kiSTllDDSTD. NO. 14iC ‘.’
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portione of water until neutral, and add all the washings--tothe aqueous portion
already collected. Filter the ether through a rapid filter paper that ie dcmp
with ether into a weiffied250 ❑l becker. Place ,araised cover glaae on the
beaker, and allow the ether to evaporate at roam temperature (approximately 18
to 24 houre). Finally, dry the sample to constant wei~t in an rivenat 105” C.
CoOl and wai~ the unsaponificble matter. Diseolie the unsaponifiable matter in
50 ml of 95 percent ethyl alcohol, add a @w drops of Phenolmthalein indicator
solution, and titrate with 0.1 N sodium hydroxide. Calculate the percent
unaaporiifiable matter from the following fnrmula:

percent unsaPonificble = 1A - (B X C X 0.282)] x 100
SXN

bhere: A = weight of extracted unsaponifiable matter.
B = ml of sodium hydroxide used in the titration.
C E Normality of alkali.
S o weight of vehicle eample.
N = vehicle nonvolatile fraction.

4,2 Oil acids. To the water layer and uashings collected in the procedure of
4.1 and contained in a separator funnel, add concentrated hydrochloric acid in
one ml pnrtions fnlloved by ewirling until a permanent cloud forms, then add 2
additional mL. Add 100 ❑l of chloroform, and ah,dccvigorously. Upnn
separation, draw nff the lower chloroform layer intn another aeparatory &nnel,
and etiract the aquenua layer once more with 50 ❑l of chloroform. Combine the
two chloroform extracte, and transfer the aqueoua layer tn a 1 liter volumetric
flaak tn be retained for the ~thalic at-hydride&termination. Wash the
combined chIoroform twice with 200 ❑L of water, and retain the water washinga in
the 1 liter flack. Filter the chloroform through rapid filter paper that ie wet

with chloroform into a weighed 250 ❑l be&er. Evaporate the solvent in a water
bath et 55” C with the aid nf a gentle c,arrentof air, reinnvingthe beaker aa
anon ae the enlventa hcwe evaporated. Dry the beaker containing the oil acida
in a vacuum oven at S5” C tn conetant weight. Calcul.ctethe percent oil acids
on the ❑onvolatile vahicle baeie. Excmine the isolated fatty acids far ~ite
crystals that ❑ay be ino~thalic, acid a“d will cauee a him oil-acid yield. If
Cryetals are preeent, dieeolve the nil acida in benzene, filter into a wei$-ted
beeker, and dry as before. Wei@ and calculate tie oil acida on tie final
Waixing nnly.

4.3 Phthal{c aohvdride. Dilute the combined aqueous layer and washings
retained in paragraph 4.2 tn one liter with water, mix thorou~ly, and allnw tn
stand a “fewminutee. Withdrav a 2.00 ml aliquot with a pipet, transfer to a 25
ml volumetric flaak, end dilnte to the mark with 0.1 N hydrochloric acid.
Dccermine the abanrbance at 276 ma with 0.1 N HCl in the reference call. Apply
cell cnrrectiona if neceaeary. If the cbanrbance falle outoide the raQge of

FED. TEST METtDD S~. NO. 141C
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0.25 to 0.50, withdraw another aliquot of appropriate size,.and obtain
absorbance reading. Calculate the concentration ‘of phthalic anhydride
dilution m follows:

CiOncentration(g/liter) = absorban”ce
8.77 x cF1.1length in cm .

Calculate the percent of @thalic arihydr’i&ii the nonvolatile vehicle
follows:

anew .-
io the

an

Percent phthalic anhydride = 1250 X concentration (ailiter)
nonvolatile sample wei~t

(lhe.factor 1250 assumes the use of a 2.00 ❑l aliq.ot; if a larger or smaller is
used, the factor“mustreadjusted accordingly.)

5. NOTES

5.1 None.

6. PRECISION

6.1 No data.

.,.- .’
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CHU3f12NECONTENT OF RSSIN t?l?HICLES

1. SCOPS

1.1 lhis ❑ethod describes a quantitative gra%imetFic procedure fir the
determination of the total chlorine cont,~ntof lacquer and enamel vehicles. It
may al~o be substituted for ASTM D 1156 In the anlysit?of vinyl alkyds for their
chlorine content.

2. HATERIALS

2.1 CrucibIe, of nickeL metaL, capacity 50 ‘ml,’provided with ❑ickel or iron
stirrins rod.

2.2 Uuf.fle tirnace.

3. SSAGENTS

3.1 Potassium carbonate, atiydrous, A.C.S reagent grade.

3.2 Silver nitrate solution, 5 percenc aqueous.

3.3 Nitric acid, concentrated, specific gravity 1.42.

4. PROCSDUEE

4.1 Weifb not ❑ore than 1.0 gram of vehicle into a 50 ❑l nickel crucible.
Add powdered, anbydroua potaasium carbonate to the crucible mtil it ia

approximately one+alf filled. Mix the cootente thorou~ly with the stirring
rod, leave tie rod in the crucible and dry in an oven for 2 hours ac 105” C.
Md additional petaesium carbonate evenly to the crucibLe until it in

aPP~Ofimately two-thirds filled. Da ❑ot stir. Transfer the crucible to a
muffle fdrnace and raiee the temperature very S1OW1Y to 400” C, ‘thenincrease
temperature rapidly to S410”C and maintain for one hour. Allow the crucible to
cool “andplace in a 600 ml beaker. Md 200 ❑l of water. Cover and add 35 ml of
concentrated nitric acid ,very slowly from a dropper or pipet, with occasional
stitiing. Filter the solution into an s00 ❑l beaker, using paper of medium
retention. Trtrnsfer and wash with water, scrubbing the crucible and rod if
❑ecessary. Md 20 ml of 5 percent eilver nitrate solution acidstir vigorously
until ❑a%imum coagulation has occurred:’ Heat to boiling, cool and filter
throu@r a Cooch crucible or fritted glass crucible of medium porosity. Wash

I with water and dry tie crucible for 1 hour at 130° C. cool in a desiccator and
weim.

4.2 Calculation
.-

4.2.1 Calculate the chlotine content as follow :“

I
. .. .
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percent ~lorine = wei~t of precipitate X 0.2474 x LOO
Sample wei~t X nonvolatile fraction

5, NOTES

5.1 None.

6. PSECISION

6,1 No data.

I

FEO. lK.STMETNOD S’lT).m. 141C

.*

.“.

2

I

. .

Downloaded from http://www.everyspec.com



MSTHOD 7024
January 24, 1986

PHTEALIC ANHYORIDE IN IACQUES VEHICLES
(ULT6AV10MT sF=TRomToMETRIc METHOD)

1. SCOPE

1.1 ?hia qethod ie an adaptation of the epectrotiotometric
phthalic adrydride to the analysia of nitrocellulo~e lacq”uers.

2. APPASATUS

2.1 Spectrophotometer. Suitable for “ae in
spectrum.

2.2

2.3

2.4

2.5

3.

3.1

Flask. A 500 ❑l, 24/40 SLaas-stoppered

determination of

the ultraviolet region of the

Erlenmeyer flaak.

Filter. Fritted glaes crucible of coarse poranity.

Air condenser with 24/40 ~tem.

Volumetric flacks. One hundred ml and 1 liter.

SEAOENTS

Alcoholic Wtaasium hydroxide 0.125 N. Prepare by disaolvins S.3 grams
of potassium hydroxide peLLets in one liter of absolute etivl JIICAC,I b“

refluains.

4. FSQCEOUSE

4.1 Wei@ a sample of lacquer vehicle (usually 1 gram) that is estimated to
contain 0.1 s of phthalic acid into a 500 ❑l, 24/kO glass-stoppered Erlemeyer
fi~k.

6.2 Dissolve in 50 ml me~yl isobutyl ketone end add 200 ml of the 0.125 N
alcohol SOH. Seflux for 3 hours and filter through a dry fritted glass cmcible
of coarse porosity that WEB previaouly prepared with an additional mat of

I asbeatos. Wash with absolute ethyl alcohol, dry at 105” C and cool in a
desiccator.

6.3 Dissolve the dried precipitate in water, add 20”ml concentrated
hydrochloric acid and dilute to one liter.

..

Filter a portion of this solution

throu~ paper of fine porosity, discard the first 25 ❑l and dilute a 50 ml
aliquot of Ure filtrate to 100 ml with water in a volumetric flask.

I 4.4 Sead the “absorbanceon the apectrophotometer at 270 and 276 ~iylimicrons
using a slit width of 0.6 nun(see 5.1).

FSD. 2E,STMSTIX)DSAD. NO. 141C
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4,5 CALCULATION

4.5.1 Calculate tie concentration of phthalic acid in the aliquot as follows:

opn u ~ (0.672 A276 - 0.626 A270)

tiere: Cpa = Grams of phthalic acid per liter and
b ~ cell length in cm.

4.5.2 Calculate the

I
8B fOllOWLlI

Percent phthalic

percent of ~thalic nnhydride

anhydride - 178.3 Cpa
sample wei~t

khere: Cpa = Concentration of *thalic from 4.5.1.
aaaumee dilution aa prescribed in 4.3.
= nonvolatile vehicle weight.

5. NOTES

in the nonvolatile vehicle

Factor 178.3
Sample wei~t

I
5.1 ‘he absorbance should fall within the range of 0.25 to 0.50; ot.herwiae

the size of the aliquot taken in 4.3 will have to be adjustad accordinglyo

1 6, FRECISION
I

6.1 No date.

I

1-
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NITRO’GENDUSRESINS AND PHTHALIC ANHTDRIDE IN BAKING ENAWEIS

1. SCOPE ,,

1.1 Thin procehre is for the determination:of phthalic anhydride, ureaform-
aldehy& , and melamine-formaldehyde in the vehicle of baking enamela, and
inclu&e a ❑ethod for identification of>benzoguanamine-formaldehyde then pre.sent.

2.

2.1

2.2

2.3

3.

3.1

4.

4.1

APPti~s

A doubLe-beam infrared recording apactrophotometer.

S@ salt platen for uae in the apectrophatometer.

Vacuum oven.

REAGENTS

None.

PBOCEDURE

Vacuum dry a film of the isolated vehicle for 30 ❑inutes at 70” C cm a
rock silt plate. Make a rapid scan of the spectrum frnm 2 to 15 microns and
identify the resin ❑edification presentby comparison with the fi~ree in ASlt4
D 26’21. Ureaformaldehyde is identified by an absorption band at 6.05 ❑icrons,
melamine-formaldehyde by bande at 6.5 aod 12.3 microns, and benzo~anamine-
formaldebyde by bands at 6.5, 12.1 and 12.75 ❑icrons. In all casea tliealkyd is
represented by the carbonyl band at 5.8 ❑icronn, and phthalic anhydride by the
band at 13.5 microns. After this preliminary qualitative study, make adjuet-
❑ent8 appropriate to tie .inotrumentbeing ueed, for quantitative operation.
With both beams empty, set zero and 100 percent at 5.9 microns and scan the
spectrum of the film frnm 5.2 to 6.6 microns and from 11.8 to 14.1 ❑icrone,
using air aa the refe,renceand a slow scanning speed. BOtate the salt plate 90”
and repeat the elow scan. lhe film,thicknesashould be such that the abaorbanca-
maximum of the carbonyl band at 5.8 ❑icrons lies between 0.7 and 1.0 absorbance
units. Seferring to the prucedurea outlined in the following sections for the
calculation of aheorbance ratios, &termine the percentage cnmpoaition of the
nonvolatile vehicle by relating these”absorbance ratios to standard strai~t
line working cuw”ea prepated by carrying aamplea of knovn cnmpoaition throu~ ‘
tbe procedure and plotting absorbance ratios againet concentration ration (Cr) .
khere

c= ~ ZAUWD ,O=.
% URSA PORitAIJIEHYDE

c= . z ALKYD
%MELAM~ FOPMAIJXfHYO;

~. lBST f@RDD sTO. t?J.14iC- ,
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and in the case of phthalic anhydride in known alkyde, –

cr - % PHTHALIC ANHYDRIDE ,
100

the percentage calculated ou the nonvolatile btw~s.

4.2 Uree-formaldehyde in alkyd-urea and,alkyd-ureaaelamine blends. Draw a
baseline frcxu5.5 to 6.2 microns. Calculate the absorbance due to the alkyd (A)
aa the difference between that at 5.8 microns and the baseline, and the
absorbance due to the uren-formaldehyde (U) an the difference between that at
6.05 ❑icrone and the beseline. Calculate the absorbance ratio, ~ = ~, and

u
averege the absorbance ratios for the two runs. Drtermine the concentration
ratio, C=, from the working curve. Calculate: % urea-formaldehyde = 100

1 + cr.

4.3 Melamine-formaldehyde in alkyd melamine blends. Calculate tie absorbance
&e to the alkyd (A) as the difference between that at 5.8 and 5.3 ❑icrons, and
the abeorbence due to the ❑elamine-formaldehyde (M) ae the difference between
that at 6.5 and 5.3 microns. Calculate the ebaorbance ratios, A E ~, and

M
average tie absorbance ratioe for the two runB. Determine the concentration
ratio, Cr, from the working curve. Calculate: % fklamine-formal&hyde = 100

1 + cr.

4.4 Melamine-formaldehyde in alkyd-melamine-urea blends. In the case of
alkydae.lmnine-urea ❑irturea, both the urea-formaldehyde and the ❑elcmine-
formeldehyde contribute to the absorbance at 6.5 ❑icrone. ‘lhefollowing
procedure makee it peaaible to calculate thet part of the 6.5 micron wbeorbance
dwe to melamine formaldehyde. Draw a baaeline acroea the top of the 12.3 micron
melamine band, end calculate the absorbance (Ill)ae the‘difference between that
at 12.3 microne aod the baeeline. CaLculate the absorbance at 6.5 ❑icrons due to
melamine-formaldehyde (M) by multiplying M1 by a factor f. The factor f ie
determined by averaging the ratioe of the absorbance M to the absorbance kft
obtained frcrnseveral urea-free alkydaelamine-f ormaldehyde eamples, the
absorbance M being calculated u in paragreph 4.3. lhe absorbance due to the
alkyd (A) end the percent melcmine-formaldehyde are determined ee wutlined in
peregrapb 4.3.

4.5 Fhthella snhydride coiitent. Calculate the absnrbm”ce due to the alkyd (A)
ae the difference betweeo that at 5.8 and 5.3 microne. &aw a baceline acroea
the top of the 13.5 micron absorption band from 13.2 to 14.0 microne, and
calculate the absorbance &e to ~thalic a~ydride (P) ae the difference”between
thet at 13,5 microne and the baeeline. Calculate the abanrbance ratio,.A-a ~

A
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and average the ab.sorbaoceratios for the two runs. D~termine the percent
@thalic anhydri& (PA) in the alkyd from the working curve. Calculate the
percent @’tthalicanhydride in the ❑otiolatile sample:

,%PA (IJample)= % PA (alkyd) X (100 - % ~itrOgeO ~sin[8U

100

5. NOTFS

5.1 None.

..

,.
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DETiSMINATION OF LSAD BY X-MY 542SS20N
SPECTBOMETSIC ANALYS2S

SGOPE

lhis method is applicable to the determination of low levele of lead
than 0.1 percent) in pigmented orsanic coatings.

APPASATUS

X-ray fluorescence Spectrometer.

REAGENTS

None.

PSOCSDURE
..

Test panel preparation. Using 100 grams of a known”lead free‘enamel,
prepare standard aliquota containing 0.00, 0.03, 0.06, and O.O9 percent lead
metal, based on total nonvolatile paint, by adding calculated amountE of lead
napthenate of a knowrilead content. lhormtilv ❑ix tbe aliauots to incorporate
the lead and draw down the standards and enimei to be teete~ on duplicate-black
and khite ❑oreat cards using a 0.0020 inch (O.OO4 inch gap clearance) film
applicator. Dry “for48 houre at’a temperature of 230 ~i.i” c (73.40 ~2° F), *

relative humidity of 50 L4 percent, and under dust free conditions. Cut the
drawdowns into a suitable size and shape tp ~ the sample holder ‘of the X-ray
fluorescence spectrometer.

4.2 X-ray analytical procedure. Lead content shall be &termined using an
X7ay fluorescence electrometer ckable of determining lead content at a ❑inima
level of 0.03 percent by weight of the total nonvolatile paint. lhe paremetere
of angle. crystal, pulse hei’@t oelection, counting time, collimator, x7ay
tube, voltage and amperage, shell be established for a.wave length dispersive
fluorescence spectrometer accordiug to conventional X7ay analytical
proceduree. lhe analytical line Pb L-Alpha or I% L-Beta shall be used. To
calibrate, place the known standards in the X_ray unit.and measure the count
rates of lead, lead background and the Compton scattered background from the
X-ray tube. lhe ratio R, of net lead intensity and Ccunptonscattered background
is calculated as follows: .,

R . [21m - In(Background I) - I~(Backgrnund II)]/21~Pton %&e

Nhere I = Groe~ Intensity
and the background is taken on each ei& of the i% line.

FED. TEST 14ETNODSm. NO. i41C
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Establi.nha lead calibration curve using these results. &termine the lead
content of the teet paint ueing tie above procedure and calibration curve. When
using an energy dispersive fluorescence epectrometet, it shalL be set up in
accordance with the manufacturer‘B ❑anual.

5. Nom

5.1 None.

6. PRECISION

6.L No data.

I
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am LEAD m PIGMENTS.

1. SCOPS

1.1 lhis procedure is for the quantitative m~aeute of red lead in paint
pigments. ‘he only interference is from ~inc cfiromate,the absence of.tiich
must firet be ascertained. If the qualic,acivetest described in positive, the
zinc chromate ❑uet first be quantitatively removed as provi&d in the procedure.

2.

2.1

2.2

2.3

2.4

2.5

2.6

3.

3.1
4.1.

3.2

APPASATWS

Cylinder. One hundred ❑l

Flask. Two hundred-fifty

Magnetic stirrer and bar.

Ten ml burette.

8uchner funnel.

Suction flask.

SXAOSNTS

glasa-atoppered.

❑l Erlemneyer.

Ammonium chLoride. Ten percent aqueous, freshly prepared for the teat in

Iodine solution, 0.1 N. Dissolve 15.grams of potaasium iodide it!25 ml
0f water and add 12.691 g of resublimed iodine by prolonged agitetion at room
temperature. When the iodine has completely dissolved, dilute to one liter with
water. ,.

3.3 Potaesium iodide, crystala. A.C.S. reagent gra&, iodate-free.

3.4 Sodium acetate, 20 percent aqueous. Dissolve 200 g of the trihydrate in
water and dilute to one liter.

3.5 Sodium acetate, sw cial concentrated. Add 305 ❑l of water and 85 ml of
glacial acetic acid tn 500 -g of sodium acetate trihydrate crystals. Warm to
dissolve and cool to room .tempe.rature. Da not remove cryetals that fnrm at the
bottnm of tie container.

3.6 Sodium tbiosulfate, 0.1 N. Diaaolve 25 g of eodium thiosulfate peota-
hydr.atein water and dilute to one liter. Add 0.5 g of sodium carbonate.
Standardize ageinet iodine crystals or potaseium dichrcmmte. If stored for one
❑onth before standardization, the normality will ❑ot chaoge apprecidly .

~. TEST MSTNDD Sm. 533.161C -
I
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4. PROCEDORE

4.1 Place about
graduated cylinder
chloride solution.

2 g of the pi~ent to be tested in a 100 ❑l glaao-atoppered
aad add 50 ml of the freshly prepared 10 percent ammonium
Stopper and sh~e vigaroua~y for eeveral mirmtes. Filter

throu@ a double Chickneas of the finest,filte;-paper into a flask and emuaine
for color. If the filtrate is colc.rlesaor extremely pale yellow, discard and
proceed to the quantitative analyais for red.lead in 4.2. If a definite yellow
CO1OC indio.ateathe presence of zinc chromate, veight a 1- to 2-g sample of
pi~ent into a centrifuge tube and wash out the chromate by repeated decantins,
abakins and centrifuging until tbe eupernatant liquid is colorless. Dry the
pi@ment sample and proceed to the analysis for red lead in 4.2.

4.2 A 1- to 2-g sample of the pi~ent is accurately weighed into a 250 ml
glaaa-atoppered Erlenmeyer flaak with a 24/40 joint. A ❑agnetic stirring bar is
added, then 2 g of potassium iodide crystals, exactly 10.0 ❑l of standard 0.1 N
nndiam thioBulfate from a pipette or buret, and 45 ml of the epeci.slconcentra-
ted sodium acetate solution. Stopper the flaak and stir magnetically far a
miniar.!mof 10 minutea, taking care that Ure heat from tbe stirrer does not warm
the solution. Add 30 ml of the 20 percent aqueous sodium acetate eolution fram
a graduate. Filter tbraugh a Buchner funnel using fine filter paper into a
clean suction flask and waah with water. Add exactly 10.0 ml of the 0.1 N
iodina solution from a pipette, mix and titrate the excess iodine with tbe
etandard thioeulfate, uains a 10 ml buret, and starch aB indicator. Sacord the
volume of thioaulfate as VI.

4.3 Determine the iodine-thios.lfate equivalence by titcating 10.0 ml of the
iodine Bolution in the presence of 45 ❑l of the special concentrated eodium
acetate and record the volume of thios”lfate “.sedas V~.

4.4 Calculation. ,,

Percent red lead E ~(lO.O + VI) - v?] X normality of thioeulfate X 34.3
Weight of pi~ent sample

5. NOTSS

5.1 None.

6. PSECISION

6.1 No data.

FSD. TSST 14ETEODSITI.Ml. 141C
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ANALYSIS OF PWSE RIK!I&40 PIQ4ENT

1. SCOPE

1.1 ‘lhia method is used for the analysie of &ry pigment or pigment extracted
from enamele in &ich the red lead conten,trangee from S5 percent to 100 percent.

2. NAT)fsm

2.1 tluret,50 ml capacity.

2.2 Nagnetic stirrer base.

“2.3 Ma&etic stirrer bar, cylindrical, atrai@t-sided with no center ridge.

~
3.

3.1

3.2

3.3

3.4

3.5

SEAGSNTS

ketic acid, glacial”.

Indicator, starch solution.:

Methy1 alcohol, ahsolute.

Sodium acetate solution, 20 percent

Sodium thiosulfate, 0.1 N’solution, standardized with potassium

I dichromnte.

4.1 Nix in a small beaker 30 grems of crystallized sodium acetate tribydrate,
2.4 grama of pots.saiumiodide and 25 ml of 25 percent acetic acid. Cover and
warm gently and stir until dinso,lved,then cool to room temperature. ;

1 4.2 Wei@ accurately a sample’of the finely ground red lead pigment of

aPPrO~mate~Y. 1.0 gr6m into a 250 ❑l Erlenmeyer flask. Insert a cylindrical
magnetic stirring her. Fill a 50 ❑l buret with 0.1 N standardized sodium
thiosulfate solution and prepare to add the following in rapid succession. Add
10 ❑l of a mixture of 3 ❑l of glacial acetic acid and 7’ml of ❑ethyl alcohol.
SwirL the fLcsk ehmt 5 seconds, then add the abde” ❑ixture of iodide and
acetate.(paragreph 4.1), ewirl about 5 seconds then,add 30 ml of 20 percent
sodium acetate solution. Swirl continually and start titrating immediately with
the thioeulfate and continue until the sample ie pale yellow. Stopper tbe flc@k
and place on the stirrer base and stir vi~rouely for 3 minutes. tinciu~

I
. titrating to pale yellow again and add etarch indicator. Titra.teto the”

disappearance of the blue color, approaching the end point very S1OW1Y, with
one-drop additions. If cwer-titrated, iodine solution (0.1 N) may be used for
back titration.

I

PEO. TSST METSDD S’Ill.~. 141C.-
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4.3 Calculation.

..

4.3.1 Caloulate the red lead content es follow;:

Percent red lead - ml thioaulfate X normality X 34.278
Weight of.sample

5. .NOTES

5.1 the.

6. PSSCIS7.ON

6.1 No date.

.-

FED. TEST METHOD STD. tKI,141C
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ANALYSIS OF c101014EcSEEN .PIQIENT

L. SCOPE

L.1 This method covers procedures for the analyais of chrvme green pi~ent
either in the dry form or extracted from ~ccte-in-il. For”tbe analy,s”ia0f
chrome green pigment extracted from paint’,me&od 7281 should be used.

2. APPAsATUS

“ 2.1 Beakera, 4U0- and 600-ml.

2.2 Porcelain dish.

2.3 Caoch crucible.

2.4 Hotplate.

3. RSACF.NTS

3.1 Ethyl alcohol. 95 percent. :Boil and neutralize to the phenolphthalein
end point with alkali just be fore usins.

3.2 Nitric acid (1 to 3). Mix 1 part by volume of A.C.S. reagent grade
nitric acid with 3 parts by volume of freshly dietilled “water.

3.3 Sulfuric acid (1 to 1). Mix equal “volumen of A.C.S. reagent grade
sulfuric acid and freshly distilLed water.

3.4 Standard ferrous ‘iuunooiums~lfate solution (0.1 N).” Diesolve 42 g of.
A.C.S. reagent grade ferrous ammonium eulfete in a cool mi@re of 50 ml of”
A.C.S. reagent gradi sulfiric acid”and 95o ml of fienhly distilled water. To
obtain the ratio of me ferroue’cmmonium sulfate solution to tie potacsium
pcrmanganate solution (eee 3.6),.tcke 25 ml of the former, diulte”to 350 ml with
cool dilute sulfuric acid (see 3.9), add 2 ml of A.C.S. reagent gra&” ~ospboric
acid, and.titrate with Standard potassium permansanate solution to a faint
permanent pidc tint. Detecmine a bla~ on the ~ame volume of water and acidc,
deduct,,nnd caluclate the volume of potassium pcrmcn~nate eoiuti?. &ich im
equivalent to 1 ml of the ferrous ammonium Bulfcte solution. The ratio of the
ferrow ammonium sulfate .sol”tionto potassium’penncnsante ~olution ,ymatbe
determined each dcy the solution is used for titrating a test“specimen, unlese
the ferrous .sammoiuma“lfate solution is kept in an inert atmoa~ere, i.e.,
nitrogen or other inert gac. .-. .

3.5 Silver nitrate solution (2.5 percent). Di.caolve2.5 g--ofA.C.S: reagent
wade silver nitrate in freshly distilled water and mtiteup to 100-mL volume.

.1
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3.6 Standard potassium pcrmanganate eolution (0.1 N)=

3.6.1 Dieeolve 3.2 g of pntatmium permanganate in a liter of water, let sttmd
8 to 14 daya, and siphon off the clear eolution (or filter throuf$Iau ccbeatoe
filter). Standardize CM follows: Transfer 0.3.g, wei~ed to the nearest 0.1

❑g, Of eOdium O=late, ~tiOnal mreau of Standards standard 40 (dried fur 1
hour at 105” C) to a 600-ml berker. Add 250 ❑l of 50 percent sulfuric acid,
previously boiled for 10 to 15 minutes and then cooled to 27s 13” C. Stic until
the o xalate hoe .disaolved. Add 30 to 40 ❑l of the potaasium permanganate solu-
tion (0.3 g of the sodium oxalate requires 44.75 ml of O.in pntas.siumpermanga-
nate solution) at a rate of 25 to 35 ml per minute , ~ile stirring slowly. Let
ntand until the pink colnr diaappeara (about 45 secounda) (rote 1). Heat to 55°
to 60” C and complete the titration by adding the pcrmanganate solution until a
feint pink color perei8t8 for 30 aecondc. Md the last 0.5 tn 1 ❑l dropwise,
with particular care to allow each drop to become decolonized before the aext in
introduced.

3.6.2 Determine the ezceas of permanganate required to impart a pink color to
the solution, by matching the color by adding the permanganate eol”tion to the
etunevolume of the sulfric acid (see 3,6.1) at 55° to 60” C. (lhis correction
may vary from 0.03 to 0.05 ❑l.)

3.6.3 Calculate the normality of the permangcnate solution using the
following equation:

N= s
0.06701 (A-B)

Where: N = normality of pntassium permanganate eolution.
S = g of ~odium ox.slateused,
A E ❑l of potae.siumpcrmanganate solution required for the sodium

oxalate enlution.
B = ml of potas.siwnpkrmanga”ate eolutinn required for the @ulfiric

acid blade.

3.6.4 The etandard pntassiurnpermanganate eolution
light .

I

IX3TS1. If the pink color chould pereist becauee the
discard and begin again.

shall be protected frnm

pcrmangenate is in e=eas,

3.7 Ammonium Ocrsulfrke solution. A freshly prepared solution of A. C. S.
reagent grade emmonium pereulfate in &e@hly distilled water in the proportion
of 4 grama per 20 ❑l nf solution.

. -.

3.S liydrochloricacid (1 to 3). Nix 1 part by volume of A.C.S. reagent grade
hydrochloric acid with 3 parta by volume of freshly distilled water,

I
FSD. TEST METHOD S’ID.N). 141C
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3.9. Sulfuric acid (1 to 19).. CarefiLlymix-l volume of t12S04(5P gr
1.S4) wim 19 volumes of water.

.,

3.10 Sodium hydroxide solution.(30 P.?rcent). ,Dieeolve 30 g of A.C.6. reagent
grade sodium hydroxi& in 70ml of freshly distilled water.

4. FROCSDUAE

S%cmine the pip$nentin dry form or”after its extraction from the paste-in-oil by
method 4021 cc follows.

4.1 Qualitative analysis. Examine the pi~ent for a&lteratiOn aB follows.

4.1.1 Transfer cbout 1 g of the.pigment to a 400-ml beaker, cnd add 20 ml
30-percent sodium hydroxide solution. Heat to boiling; a reddish-brown
precipitate should form. Add an ‘e=ess of A.C.S. reagent giade hydrochloric
acid and boil , then dilute with water to about 300ml and boil. A clear
greeniah~ellow eolucion’should result. Teat for calcium.

4.1.2 A clear solution in the ‘above tent and negative test for”calcium

of

indicates freedom from adulteration. In doubtful iacee ❑ice qualitative teet
for organic co~ore in accordance with method 5021.

4.2 Quantitativ”eanalysis.

4.2.1 Total lead as PbSO@

4.2.1.1 Heat abmut”O.5 g weimed to the ❑earest 0,1 ❑illigrcm of the pi@ent
very gently in a small porcelain.dish. The heat must be so re~lated by ❑oving
the burner that the iron blue is thorou~ly decomposed without rende+ing the
iron difficulty soluble (see .5.1). Allow to COO1, transfer to a 400-ml becker,
add 25 mlof A.c. S. reagent grade hydrochloricacid and boil for from 5 to 10
❑inutes in a coveied beaker, adding cbait 6 drops of alcohol to the bo”iling
liquid, “one at a time. Dilute to 100 ml with hot water and boil for from 5 to
10 mimtea (eolution o f the chrome green tiould be ccxnplete). Filter” the hot
solution, if insoluble matter is present, and wash with boiling water until
washingc are free from l“eadand chlorine.

4.2.1.2 Add A.C.S. reagent gra& ammonium bydroxi”det? the filtrate (or the
original solution) until a faint precipitate begins to form, then add 5 ml of
.4.C.S. reagent gra& hydrochloric acid, and dilute to 500 ❑l with water. PcaB
into the clear solution a rapid current of hydrogen sulfide until all tie lead
in precipitated as lead sulfide. let the precipitate settle, ‘filter throu~
filter paper, and waeh with water coutainimg a.little hydrogen sulfide!-Soil
the .fiLter paper “andprecipitate with dilute nitric acid (see 3.2) until all of
tie lead hcs dissolved, filter, cmd wash ~orou~ly with ‘hot water.

FKD. TEST FfSTtSIDl%. N). 141C-
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filtrate, add 10 ml of dilute sulfuric acid (eee 3.3). evan-

METSOD 7111.1
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4.2.1.3 To the
orate until copious funieaof eulfur triotide are evolved. Cool, cnd ad: abo;c
75 ml of water and then 75 ml of alcohol (see 3~.1). Let stand about 1 hour,
filter on a weighed Cooth crucible previously prepared in the usual manner, wash
with diluted alcohol, dry, and ignite briefly at a dull red heat. Cool the
crucible in a desiccator and weigh. Frum the weight of the precipitate aod the
wei~t of the sample taken compute the total lead as percentage of lead sulfate.

4.2.2 Total chromium aLIPbCrO&

4.2.2.1 Transfer cbaut 0.5 g weighed to the neareat 0.1 ❑illigram of the
pigment to a 600-M1 heat-resietant glaas beaker, add 25 ml of A.C.S. reagent
gra& sulfuric acid and fume lightly on a hotplate for 4 or 5 ❑inutes (see
5.2). Cool, cautiou~ly dilute with weter to about 300 ❑l, stir, and heat to
boiling. To the boiling oolution add a emall cmnunt of potaeaium permanganate
solution (ace 3.6) to insure the presence of some ❑anganese. ‘hen add to the
boiling solution 10 ml of the aitver nitrate solution (see 3.5) and 20 ❑l
(edding this elowly) of the ammonium pereulfate eolution (see 3.7). The hot
oolution should show the usual pcrmanganate color. If this color &es not
develop, or if it disappears, add ❑ore persulfate. Uhen the permangcnate color
ie permanent, boil (best done on a hotplate) for 10 to 15 ❑inutes to destroy
e=eas pernulfate. Then add 5 ml of dilute hydrochloric acid (see 3.8) and boil
for 5 to 8 ❑inutes to reduce oxidized manganene. me color now should be the
ueual chromate yellow (see 5,3),

4.2.2.2 Cool to about 20” c.,dilute to 400 ml, and add e=ctly 50 ml of the
Btandard ferrous ammonium UU1fate eolution (ace 3.4) frca a burette. Titrate~/
the ezeaa of ferroue salt with the standard potaeaium permanganete solution
(ace 3.6). ‘he first faint pcrmaneot.(1 minute of stirring) darkening of the
green color ie taken an the end poiot. (lhe end point is quite #harp and well
definad,.but requires some pr”ectice. Addition of e~ess pcrmanganate increases
the’depth of the color thich finally becomes purple,)

4.2.2.3 Determine the volume of the potassium permanganate solution that is
equivalent to 50 ❑l of the ferrous ammonium sulfate eolution according to the
procedure br atandcrdization given in 3.4.

4.2.2.4 Calculate the total chromium ae percentage of lead chromate ueing the
following equation:

~/ If pcefcrred, the electrometric titration cc described by Selly in J. Ind. &
Eng. &em. , vol. 13, p. 1033 (1921) ❑ay be used,

s (A - B) X N X 0.1077 ~ 100
.-.

Percent PbCr04
s

FED. TSST MET133DgTO. NO. 141C
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here:
.,

A = Milliliters of the standard potaeaium permangana”tesolution ~qUi.VcIlentto
50.milliliters of the ferrous ammonium sulfate solution (Bee 4.2~2.3).

B = Milliliters of the standqrd potaasiim permanganate nolution required to
titrate.e~eea of ferrous salt in sample (see”4.2.2.2).

N o Normality of potassium permanganate solution.
S = Grams of sample used.
4.2.3 Calculation of the percentage of total lead (~) present in tineform of

=. Camwte the percentage of lead (Pb) prement in the form of lead
chranate of the total lead (E%) in the pigneot as follows.

4.2.3.1 Multiply the percentage of lead sulfate as determined in 4.2.1.3 by
the factor 0.683 to obtain the percentage of total lead (%) in the pigment..
CaLl this value “B”.

.4.2.3.2 kitipiy the percentage of lead chromate an determined in 4.2.2.4 by
tie factor 0.641 to obtain the percentage of lead (fb) present as lead chromate
in the pipent. Call this value “A!’.

4.2.3.3 Then “Cv’,the percentage of total lead (1%) present in tie pi~ent in
the form of ft.CrOb, is obtained by the following equation:

5. N3TES

5.1 With some
sample vith from
igniting.

C-:% loo

very Wr”e chrome greens it may be advantageous to mix the”
two to five times its wei~t of pure barium aulfate be fore

5.2 E=+aaive
desirable. as.it

fuming or cooking over a hot flame is.neither ❑ecessary ❑or
. ❑ay produce the difficultly soluble atiydrous chromium

sulfate. l%u~eiim blue Color ia deetcoyed in a few minutes.

5.3 After the addition of the ammonium persulfate, the elapsed boiling time
should be not less

6. fUSCIS20N

6.1 & data.

than 15 nor more than 36 minutes .

YSD. TBS’fMETIIDDS’lD.”M3. 141C.
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ANALTSIS OF CNRCIIETEL~ ANIlCNSG?lEORAN-= PI~lS

1. Scoti

1.1 lhis ❑ethod covers procetiree for the an~lgaia of chrome yellow and
chrome orange pigments eitier in dry form or after extractic.nfrom
paste<n-oil. For analysis of.pipent extracted ~om chrae yellow and &rome
oraoge painte, ❑ethod 7271 should be used.

2. APPARAIWS

2.1 Five humdred-1 Erlenmeyer flask.

2.2 Cooch crucible.

2.3 Desiccator.

3. REAGENTS

3.1 Ethyl alcohol, 95 percent. Boil and neutralize to the &enolphthalein
end point with alkali just before ueing.

3.2 Potaseium hydroxide solution. Dissolve 50 g of A.C.S. reagent *&je
potassium hydroxide.in freshly distilled water and dilute to 100 ❑l.

3.3. Standard sodium thios”lfate solution (0.1 N).
1959.

As prescribed in ASIM D

3.4 Starch indicator aolutio”. As pre~cribed

4. FROCHOOSES

Examine the dry pi~ent or thd:pifpent extracted
402k as follows.

in ASTM D 1959.

from the ‘p.aete_in_oilby.method

4.1 Qualitative analysiB. Teat the pifqent”fo~ base ❑etals other than lead
by the regular metioda of.the qualitative analysis; If they are found to be
present, an may happen infrequently, determine the armmnta in khich they are
present by appropriate quantitative methods.

4.2 .Quantitative analysis.

4.2.1 Total chromium .s6PbCrOb (see note I?.

4.2.1.1 Wei@. to the nearest 0.1 milligram about 0.4 g of the pi~e~ and
transfer to a 500-ml Erlenmeyer flask. Add 6 ml of the ptassium hydroxide
solution (see 3.2) and 10 ❑l of distilled water. Neat until dinsolved. 00 not

FED. TSST tLETIUIDSTD. NO. 141C
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allow to dry. To the hot solution add 50 g of A.C.S. reagent grade potassium
chloride. Dilute with water to 200 ml and swirl until di_eaolved. Add 16 ❑l of
A.C,S. reagent grade hydrochloric acid slowly. Add 10 g of A.C.S. reagent grade
potaesium idodide end titrate with the etandard ao.diumthiosulfate eolution (see
3.3) ueing starch solution (see 3.4) ae the indicator.

4.2,1.2 Calculating. Celculete the tntal chromium expreuaed ae percentage of
lead chrnmate, in the pi@ient using the following equatic.o:

Percent PbCr04 =
A K N X 0.1077 ~,loo

s
here:

A = Milliliters of standard ~odium thioaulf.ctesolution reauired l%r titration,
N = Normality of eodium thiusulfate eolutinn.
S . Grcma of acmple used.

Note 1: The iodine liberation method ie not applicable
mc.1ybdenum.

in the presence of

4.2.2 Substances other than insoluble lead compnunds.

4.2.2.1 In@bluble matter. Treat about 1 g, weighed to the ❑earest 0.1
❑illigram, of the pi~ent with ‘2sml of A.C.S. reagent grade hydrochloric acid
and boil for kom 5 to 10 ❑inutee i“ a covered bed,cer. Add ebuut 6 drops of
elcohol (eee 3,1), 1 at a time tu the boiling liquid. Dilute to 100 ml with hot
water and boil for ft%m 5 to 10 ❑inutes. Filter the hot SOIUtion (if insoluble
mctter is present) throu@ a weighed Gooch crucibLe, prepared in the usual
manner. W.mh with boiling water till washings are free from lead and chlorine.
Dry, ignite, cool in a dessicator, weigh, and compute percentage of innoluble
matter.

-
4.2,2,2 Matter soluble in Water: Oetermine the percentage of water soluble

materiaL in the pigment by ASlllD 1208, section 3.

I
4.2.2.3 Mointure end other volatile matter. Determine the pcrcentam of

I moisture and other volatile ❑atter in the pigment by ASl14D 280.

4.2.2.4 Commutation. cnm~te the totaL percentage of all substances other
than ineoluble lead compounds in the pigment by adding together the percentages
of insoluble matter, ❑atter eoluble in water, moisture and other volatile
matter, and other impurities, determined ca prescribed in 4.1.

5. Noms

5.1 None.

I 6. PRECISION

I 6.1 No date.

I FSO, 28ST METSOD S~, NO, 141c .
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ANALTSIS OF S2NTSSTIC BINS AND BR@lN .IEONOXIDE PIQ4BNl%

1. SCOPE

1.1 ‘lhismethod covern procedures fer the
brown iron oxide pigmente either in dzy fotm
paste-in-oil.“ For analysie of such pi~eots
should be used.

2. APPASATUS

2.1 Conventional laboratory apparatua and
method.

3. REAGiNTS

.,

analyeia of eynthetic black and
or aEter extraction from
extracted frcnnpaints, ❑ethod 7291

equipnent to be used in thiB teet

3.1 Sulfuric acid (1 to 3). Mix 1 part A.C.S. reagent grade sulfuric acid
with three parts of freehly distilled water by volume.

3.2 Sodium carbonate. A.C.S. reagent grade.

3.3 Sulfuric+os phoric acid mixture. Mix 150 ❑l of concentrated SU1furic
acid with L50 ml of concentrated phospbt.ricacid and dilute the mixture with
water to 1 liter.

3.4 Sodium dim enylamine eulfonate indicator.eolution. DiSBOIVi 0.2 g Of
sodium p-(phenylamine)-phenyL Galfmate (C6H~NHC#4SO~Na) in 100 ml of water.

3.5 Standard potabai”m bichromate .qol”tion(0.1 N). As prescribed i“ ASl?l
D 521.

4. PAOiTSDDEE

Examine tie.pignent in dry form or after its extraction from tbe paste-in-oil“by
mrthod 4021 as follows.

,,
4.1 Qualitative analYsis. Examine the pigment for the pieseoce of a&lter-

ationa and extender pigments such ca calcium carbonate, silica, magnesium
silicate, barium sulfate, etc., by the regular methods of qualitative analysis.

4.2 Quantitative analysis.’

4.2.1 Total iron oxl&.
,, ., ...,

4.2.1.1 Use about 0.3 S, weighed to the nearest 0.1 ‘m&of the pigment and
follow the procedure Siven in ABl14D 50.

FED. “l13sTMETSOD’Sti. tl).141C:
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4.2.1.2
iron oxide

there:

Calculate the percentage of total,iron oxid= expreesed as ferroue
using the following equation:

Percent FeO =
A X N x 0,7185 x ~oO

s;

A E 14illilitersof standard putaasiurndichrmmate solution required for
titration.

N - Normality of potaaoium dichromste solution.
S u Crams of ecmple u8ed.

4.2.2 Ferrnun iron oxide.

4.2.2.1 Weigh to the nearest 0.1 ❑g ebout 1 g of the pif?nentend transfer to
a 300 ml Erlenmeyer flask. Add 50 ❑l of the sulfuric acid (eee 3.1) that hce
been previously boiled and cooled, and a pinch of sodium carbonate (see 3.2).
Boil the molution gently until all the pignent in dissolved. Cover the eolution

with a lay@r of carbon dioxide, stopper the flack cud ellow to cool to room
temperature. Add 100 ml of dietilled water, 25 ❑l of tie SU1furic-pboapburic
acid mixture (see 3.3), and 6 to.8 drops of the sodium diphenyl~ine sulfOnate
indicetor solution (eee 3.4). Titrate with the potassium bichromate solution

(see 3.5) tnking the sudden change frmm the green color to e purple color as the
end point.

4.2.2.2 Calculate the percentage of ferrous iron oxLde using the equation
given in /}.2.1.2.

4.2.3 Total ferro-ierric oxide of iron. Subtract the percentage of FeO
obtained in 4.2.2.2 from that obtained in 4.2.1.2 nmd convert thiu difference to
percentage of Fe203 by multiplying by the fcctor 1.1113. Add the percentage
of Fe203 thus obtained to the percent.e~ of FeO obteined in 4.2.2.2 to
obtain tilepercentage of tmtel fen-o-ferric Oxi& of iron in tie pigment.

5. NY4’ss

5.1 None.

6. F4U?C1SION

6.1 No data.

.,
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ANALYSIS OF u3PPES PWTSAIRCYANINE BLUE !UGUINTS

Sam

l%ie method covers procedures for the analy.sis of.copper hthalocyanine
blue pigment iu dry powder”fonu for use as a pigment in paints.

2.

2.1

2.2

2.3

2.4

2.5

2.6

2.1

APPASA~S

Beaker. A 50-ml beaker.

Platinum wire.

Bunsen burner.

Ileaker. A ZOO-MI beaker.

Filter paper. Medium speed.

BeAcer. A 1OO-M1 bedcer.

Distilling head. A distilling head with a 24/40 standard taper in
connection vith a 24140 standard taper flat bottomed boiling flask.

3. sEAGSNTS

3.1 Standard sodium thiosulfate solution (0.1 N). lhia solution may be
prepared”and standardized by either of the.foLLowing methods (see 5.1).

3.1.1 Method A - standardization with potaesium bichromate. Prepare,and
standardize the sodium thiosulfate solution in accordance with the followins
procehre: dissolve 24.S3 g af A.C.S. reag&t grade sodium thiooulfate in
distilled water and dilute to 1 liter. Let tie eolution stand 2 weeks before
etandardizins (one g of sodium c“arbooateper liter ❑ay be added aEIa preserv-
ative), Standardize againat A.C.’S.reagent Srade potassium dichromate&/ as
follows. Wei@ to the ❑eareet 0.1 ❑fjby difference from a weighins bottle 0.16
to 0.22 gzam of potassium bichromate that has been ground and then dried to
constant wei~t at 110” C (230° F) prior to uee. Place the potaaeium bichromate
in a 500-M1 flask or bottle and dissolve in 25 ml of distilled water. Add 5 ml
of A.C.S. reagent grade hydrochloric acid and 20 ml of the potassium iodide
solution, and swirl to mix. A31OW to stand for 5 minutes and then add 100 ml of
water. Titrate with the mdium thic.sulfatesolution, khile ehaking constantly,
until tbe yellow,color has almost disappeared. Add 1 to 2 ml of the starch

~/ NBS Std. sample,No. 136A of potaesium bichromate is recommended for-6iia
purpose and should be treated as directedin the certificate of analyBi8,
accompanying the sample,.

FED. “msT 14ETEODSTD. W. 141C -
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indicator solution and continue the titration, adding the .s.odium thiosulfate
oolution S1OW1Y until the blue color has just disappeared. Calculate the
normality of the sodium thiosulfate as follo”ws:

Normality -
20.39 X C

A

hhere:

C = Gram of potaaaium dich,romateu.ced.
A - Milliliters of eodium thiosulfate solution required for titration of the

potaeaium bichromate.

3.1.2 Method B - standardization with metallic copper. Repare the sodium
thioeulfate aolution as in method A. Weigh to the nearest 0,1 mg between 0,1
and 0.2 g of A.C.S. reagent grade copper into a fla8k similar to that used for
the determination of copper in the pigment. Add 20 ml of nitric acid and boil
with trap in place until all the cop~r is dissolved. @ol and add 2 ml of
A.C.S. reagent grade SU1furic acid and 3 ml of A.C.S. reagent grade 70-perceot
perchloric acid. Evaporate to almost drynee6 and continue in accordancewith
iha procedure
Calculate the

bhere:

given in 4.2.1.1 and h.2.1.2, taking all recommen&d precautions.
norm.slityof the thioaulfate eolution using the following equation

Normality =
s

A X 0.06354

S = Grcm of copper used.
A = Milliliters of sodium thioaulfcte solution required for titration of the

copper.

3.2 Starch indicator eolution. Make a homogeneous paste of 10 g of A.C.S.
reasent grade soluble starch in cold water. Add 1 liter of boiling water to the
pasta, stir rapidly and cool to room temperature. Salicylic acid (1.25 g per
liter) may be added to preserve the indicator.

3.3 Alcoholic ammonium hydroxide solution (1 to 1). Mix equal volumes of
ethyl alcrhol (see 3.6) and A.C.S. reagent grade ammonium hydroxide.

3.4 Tartaric acid solution. Dissolve 20 g of A.C.S. reagent gra& tartaric
acid in freshly distilled water and dilute to 100-ml volume.

3.5 Titanous chloride Bolution (0.1 N). Titanium trichloride ie marketad as
e 16-Percent solution in hydrochloric acid. Mix 7 ❑l of tbie solution with 90
ml of-a ❑ixture of 1 part by volume of A.C.S. reagent grade hydroch3aric ecid
and 12 parte by volume of freshly
U solution of titanoua chloride.

FED. TBST MSTSOD STD. NO. 141C
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3.6 Ethyl alcchol. Ethyl alcchol (95 percent) or specially’denatured alcohol
formula 30 or 3A of the “UnitedStates Bureau.of InterriilSevenue.

3.7 Hydrochloric acid (1 to 1). Wix equal parts by volume of A.C.S. reagent
grade hydrochloric acid and freshly distilled water.

3.8 Sodium hydroxide solution (5 percent). ‘ Dissolve 1 part by weight sodium
hydroxide , A.C.S. reagent grade, in 19 parts by weight of freshly distilled
water.

3.9 Ferric iroa solution (2 percent). 6 solution containing 2 percent 0f
iron aB ferric sulfate is required and ❑ay be prepared as foLlOwB: Dissolve
20 g of ~re iron or plain carbon 8teel in a slight e=eaa of hydrochloric acid,
A.C.S. reagent grade, oxidize with A.C.S. reagent Srade nitric acid, add approxi-
❑ately SO ml of sulfiric acid, A.C.S. reagent ~ade, and heat until fumes of the
latter are evolved. Cool, dilute with distilled water co 1,000 ❑l digest on a
steam bath until che sul fatea are dissolved, and filter if necessary. Add the
potassium permanganate solution until a faint pi~ color is obtained (to oxidize
any ferrous iroa that may be present).

3.10 Ammonium chloride solution (5 percent). Dissolve 1 part by weight of
ammonium chloride, A.c.S. reagent grade, in 19 parto by weight of freshly
distilled water.

3.11 Potaaaium ferrocyanide aalution. Dissolve 0.1 s of A.C.S. reagent Srade
rratassium ferrocvanide in freshly distilled water and dilute to 100-ml volume.
kin solution mat be prepared on the day it is to be used.

4. PlU3CEDOSEg

4.1 Qualitative analysis.

4.1.1 Identification. To a small sample (about ,0.05 g) in a 50-ml beaker,
add about 30 ml of A.C.S. reagent grade sulpburic acid. Stir occasionally for
about 15 ❑inutes; the sample shall dissolve, Eormins a dark greenish-yellow
solution (color best seen on tie eide of the beuker). Pour the sulfuric acid
solution into about 250 ❑l of distilled water and stir. lhe copper
~thalocyanine shall immediately precipitate as a brilliant blue flocculent’
❑aea. Filter off the precipitate, and wash once or twice with distilled water.
Transfer a aamll amount o f the precipitate to a clean platinum wire moiBteoed
with A.C.S. reagent grade hydrochloric acid, and beat over a low flame of a
Bunsen burner. As the precipitate burns, a light blue-green flame should be
clearly evi&nt. ‘his indicates organically bound copper.

h.1.2 Detection 0f extraneoue material.
.F.

4.1.2.1 Basic dye &rivatives. Add about 50 ❑l of the alcoholic ouunonium
hydroxide (eee 3.3) to about 1 g of the pigment in a 200-M1beaker. W& “Sently

FED. TEST MSTSDD STD. N3. l~lC
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and filter throu~ filter paper. Neutralize the filtrate with the tartaric acid
eolution (eee 3.4) until sli~cly acid to litmus. If tie solution is colorleaa,
discounting a slight yellow tint, no basic dye is present. If the solution ie
colored beyond a slight yellow tint, edd’about 5 ml of the titariouachloride
solution (eee 3.5). If a basic dye is present, the color will lighten
significantly. If ❑o basic dye is present, ❑o significant color change will
occur.

4.1.2.2 Other organic colorinR matter. lb two small portions of the pi~ent
(nbout 0.05 gram each) in separate 50-ml bedcers, edd cbout 25 milliliter (at
room temperature) of the ethyl alcohol (see 3.6) to one, and abnmt 25 ❑l of
A.C.S. reagent grade acetone to the other. Stir each well for a few minutes ,
and let stand fnr cbout 2 hours. Filter through two thickne~ses of filter paper.
Neither filtrate shall possese ❑ore than an extremely slight pi~, yellow, or
blue cast. ‘lhepresence of organic colors resistant to the above reagent is

.efer=nca ~ock.,ll
unlikely, but ma be tested by reference to procedures given in standard

4.1.2.3 Ultramarine blue. Gently warm some of the insoluble portion of the
pigment obtained in 4.1.2.1 or come of the original pigment with dilute
hydrochloric acid (eee 3.7). Decomposition of the ultramarine blue takes place
with evolution of hydrogen sulfide gas. ?his may be detected either by ita odor
or a brown coloration appaaring on a strip of moistened lead acetate Paper.

4.1.2.4 Iron blue. Place about 1 s of the pigment in e 100=1 beaker, and
add 25 ml of the sodium hydroxi& solution (see 3.S). Boil for cbout 1 minute.
Dilute to appoximately 40 ml with distilled water and filter. Add the dilute
hydrochloric acid to the filtrate until it ie faintly acid to lilmus. Add 2 ml
of the ferric iron solution (see 3.9). The development of a blue color revea~a
the presence of ferrocyanide and hence iron blue in the original pigment. For
emall nmounta of iron blue (0.05-0.1 percent), the color may take 2 to 3 hours
to develop.

4.1.2.5 Ionic C0PlM2r. Wei& about 1 s of piqent into a 100-ml beaker. Add
15 ml of the ammonium chloride mqlution (see 3.10). Add about 3 ml of the ethyl
alcohol (eee 3.6) to aid in wetting the pi.gnent. Boil gently fir about 3 ❑in-
utea. Filter and wath once with the hot ammonium chloride solution. Divide
filtrate equally between twn test tubes of similar dimensions and nptical
properties. Add nbout 1 ml of the potassium ferrocyanide SOIUtion (see 3.11) to
one of tbe tubae. Cnmpare tubes after about 1 ❑inute. A rcme color an compared
with the

y “Analysi~ of Dyestuffs“ by A. G. Green, 3rd cd., published by harles
Griffin and Gm., Ltd., Lnndon, EnSland (1920).’ “lhe IXemistry and Ihyeics
of Organic Pigmente,“ by L. S. Pratt, publifihedby J&n Wiley and Snne,
Inc., New Xnrk, N.Y.~(1947). .-

Fl!O.TEST METflDDSTD. M. 141C
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untreated solution indicates ionic copper. A positive test close to the
threshold value indicates copper of the or&r of magnitude of 0.002 percent
Cu++. A negative teat indicates leas than 0.002 percent CU++.

4.2 Quantitative analysis.

4.2.1 Copper content. Considerable hazard ”may be involved i“ the solution of
the pi6ment, therefore, the precautionary measurea given in 5.3 and 5.4 should
be closely followed.

4.2.1.1 Weigh to the nearest 0.1 ❑g about 1 g of the pipent into a 250-ml
flask equipped with an all glass trap (see 5.2 and 5.3). Add 2 ❑l of A.C.S.
reageot grade sulfuric acid, 20 ❑l of A.C.S. reagetrtgrade fumins nitric acid,
and 3 ❑l of A.C.S. reagent grade 70-percent perchloric acid. Heat (see 5.4) at
such a temperature that the solution is aknoat to dryness in about 15 minutes.
Allow to cool aometiat and wash down the trap and flask with water. Add e few
❑l of A.C.S. reagent grade hydrochloric acid and with the trap in place, again
take the volume down almost to dryness. Again wash down trap and flack with
water finishing with a volume of about 40 ❑l. Heat to boiling with the trap off
and evaporate to about 20 ml (ace 5.5).

4.2.1.2 cool. Add A.C.S. reagent grade ammonium hydrofide dropvise to just
alkaline. =6 ❑l of A.C.S. reagent gra& glacial acetic acid. Cool. Add 1 g
of A.C.S. reagent grade sodium fluoride and ~tir until most of it han dissolved.
Disregard any small amount that ❑ay remain out of solution (see 5.6). Add 0.S g
of A.C.S. reagent gra& p6tassium iodide previously dissolved in a little water.
Titrate the ftee iodine with the standard solution of sodium thiosulfate (see
3.1). Near the end point add 1 ❑l of the starch indicator solution (see 3.2)
and 0.S g of A.C.S. reagent grade ammonium or potassium thiocyanate (see 5.7).
Continue the titration to the disappearance of the blue starch-iodine color (see
5.s).

4.2,1.3 Calculate the percentage of copper in the pigment using the following
equation:

~ercent ~ ~.A X N X 0.06354
x 100

s

tiere:

A = Milliliters of the standard sodium chioeulfate eolution required for
titration.

N = Normality of sodium thioeulfate solution.
S = Grams of a.smpleused.

.e-
- .
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5. NOTSS

5.1 Method A has the advantage of being much “faster than method B but it is
not baaed on an sound chemical principle. ‘fhetwo meth0d9 give results that
are no fmrther epart than 0.5 percent. A small amount of evi&nce indicatea
that method B gives slimtly hi~er results. .

5.2 For mall mnounta of copper such as ,are present in copper phthalocyanine
blue lakes (approximately 1 percent Cu) a 2-g sample mey be used. It will be
neceaoary then to increeoz the sulfuric, ❑itric, and perchloric acida and the
sodium fluoride proportionately. lhe final volume of 20 ❑l juat before addition
of ammonium hydroxide ❑ay be too emall, and should therefore be inczeaaed to 35
ml. Also during digeetiona considerable bumping may be experienced. lhis can
be partly overcome by the addition of glaee beads.

5.3 A trap is desirable tn prevent 108s of copper during the oxidation of the
pi~ent and the fuming of the ceaulting solution. lhe trap must be all glass
becauaa of tie danser of an explosion if hot concentrated perchloric acid cornea
in contact with rubber or cork. A distilling head with 24/40 etandard taper in
connection with a 24/40 standard taper flat bottom boiling flask ❑akea a satis-
factory combination. A @mall stirring rod placed in the flask and partially up
the trap will tend to lead the condensate back into the flask without dropping
directly into the hot solution causing spattering during thi~ initial heating
pariod.

5.4 In tie inta~eet of safety, goggles ehould be worn hen working with hot
concentrated perchloric acid becauae of the danger of an explosion if the
pccchloric acid comee in contact un&r certain conditions with re&cing agents.
When ueed in the manner indicated, no eqloaion haa ever occurred, but it is
well to keep the flask shielded .soae to offer protection to the operator daring
this initial heating period. Under these conditions, the organic matter can be
completely destroyed in one operation. If, however, it ia thOu@t that emne
organic matter remain~, the acid treatment should be repeated.

5.5 The chlorine produced from the perchloric acid is removed by boiling.
Ita camplete removal can be tested vith etarch-petassium iodide paper or by
smelling cautiously.

5.6 ‘he fluoride ia added to complex any iron that ❑ay be preeent. ‘Ihe
amount suggaated should tdce care of all the iron ever found in a copper
phthalocyanine blue pi~ent.

5.7 Tbe thiocyanate prevents the absorption of iodine by the precipitate”and
m~ea tba endpoint sharper.

FSD. ‘IEgT METIK)DSll).~. 141C
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5.8 ‘lhecorrect ob.semation of the endpoint requires..alittle experience
becaume the precipitate has a sray to tan color. With experience, however, the
endpoint i~ preciee to 1 drop of 0.1 N sodium thiosulfate.

6. PSECISION

6.1 No data.
,.

.-

. . ..
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1. 8CiJPS

1.1 lhis ❑ethod covers procedures for the detection of impurities in tie form
of extendere and diluents in iron blue pigment either in the dry form or after
e%kraction fran paste-in-oil.

2. APPARATUS

2.1. Conventional laboratory apparatus and equipnent shall be used in ~is
teet method.

3. REAG3NT8

3.1 8odium hydroxide solution (5 percent). Di.saolve1 part by wei@t of
sodium hydroxide in 19 parts by weight of freshly distilled water.

3.2 Hydrochloric acid (1 to 1). Mix equal parts by volume of A.C.S. reasent
~ade hydrochloric acid and freshly diecilled water.

3.3 Ammonium rhosm ate solution (10 percent). Dissolve 100 g of A.C.S.
reagent grade dibasic ammonium phosphate in freshly distilled water and.dilute
to 1 liter.

3.4 Ammonium oxalate solution (4 percent). Di.snolve40 g of A.c.S. reagent
grade ammonium oxalate, ❑onohydrate, in wamn, freshly distilled water and dilute
to 1 liter.

3.5 Sodium hydroxide solution (10 percent). Diaeolve 100 S of A.C.S. reagent
grade eodium hydroxide in freshly distilled water and dilute to 1 liter.

3.6 Ammonium hydroxide solution (1 to 4). Mix 1 part by volume of A.C.S.
reagent grade ammonium hydroxide with 4 parts by volume of freehly distilled
water.

3.7 Ethyl alcohol. Ethyl alcohol (95 percept) or specially denatured alcohol
formula 30 or 3A of the U.S. Bureau of Internal Revenue.

4. FROG3DORES

Examine the pi@ent in dry form or after its extraction from paste-in-oil by
method 4021 an follows.

4.1 Identification. To approximately 0.1 g of the pi~ent in a 50 •~ be@cer
add 15 ❑l of sodium hydroxide solution (see 3.1). Heat to boiling. Itia few
❑inutes the blue color should be completely deetroyed, Siving in ite place the
characteristic reddish brown precipitate.of ferric hydroxide. Add hydrochloric

FED. TEST METHOD Sm. NO. 141C
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acid (see 3.2) until the solution is faintly acid to litmus, The iron blue
should be reformed, yielding again the characteristic blue color. If the sodium
hydroxida does not completely deetroy the blue color, Che evidence is etrong
that a foreign pigment ia present. In this case make the following testa.

4.2 Detection of acid-insoluble exten&r6. Aqid-insoluble extenderm include
barium eulfate, eilica, and silicates. Alumina may aleo be found in pure, with
this group.

h.2.l Ignite 1 +0.01 g of the piwent in a glass beaker or pnrcelain dish
uver n low flame, ~ust enou~ to decomporiethe laet trece of pigment but not
high cnou@ to render the iron difficultly soluble in hydrochIoric acid. Lhring
the ignition, roll the pi~ent around in the container BO nB to expose all of
its eurface to the oxygen of the air. Ignition is complete &en piqent ceases
tn glow and acquires an uniform brown color. Allow to cool and add 15 ❑l of
A.C.S, reagent grade hydrochloric acid. Add a few drops of A.C.g. reagent grade
bromine, cover with a watchglaea and evaporate to a syrup. Add 15 ❑l of water
and boil. It may be necessary to add a drop or two of hydrochloric acid to
effect complete eolution of the ferric iron residue. Filter and wash with hot
water. Exemine the filtrate for alumina hydrate by the procedure given in 4.3.1.

4.2.2 Ignite the residue, cool and weigh. If the ignited reGidue weighs

appreciably mOre then 3 mg, the preBenCe of e=endere should be suspected. If
it ia required to know tiith extenders are present, the residue may be examined
for silica, barium eulfate and alumina.

4.3 Detection of acid-eoluble extenders. Acid-soluble extenders include
alkaline earth carbonates or sulfate, magnesium carbonate and alumina hydrate.

4 .3.1 Alumina hydrete. Add sodium hydroxide solution (eee 3.5) to the
filtrete from k.2.1 until it is just alkaline and then 5 ml in excess. Boil for
abcut 2 ❑inuteo, let etand in a warm place until the hydrous iron oxide is
coagulated. Filter through a rapid filter paper, and wash a few timee with hot
wa!tar. Discard the precipitate.

4.3.2 To the filtrate add 7 ml of hydrochloric acid (see 3.2). Make just
alkaline with ammonium hydroxide (see 3.6). Boil abouc 2 minutes. If ❑o
precipitate in apparent let etand for about 112 hour. If solution is still
clear, nn alumina hydrate is preeent. A Mite gelatinnue precipitate will
indicate alumina hydrate. Filter and save the filtrate for the detection nf
alkaline earth and ❑agneaium salts by the procedure given in 4.4.

6.3.3 If a rou~ estimate of the mn.nt of alumina hydrate is desired, the
residue may be waahed, dried, ignited, cooled, and wei@ed as A1203.

4.4 Alkaline earth ‘and magneBium salts. .m.

4,4.1 To the filtrate from 4.3.2 add hydrochloric ecid (see 3.2) until it irl
faintly acid. Divide the filtrate into twn equal portions.

FSD. TEST METSOD STD. N3. 141C
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4.4.2 To one portion add 15 ❑l of the ammonium tiosphate solution (see 3.3)
and neutralize with A.C.S. reagent grade ammonium hydroxide and then add 10 ml
in e=eea. If no”precipitate forms immediately, let the solution stand for a
short time in a cool plac”ewith occasional vigorous stirring and rubbins the
inside of the beaker with a glass rod to initiate crystallization, A &ite
microcrystalline precipitate indicates the presence of magnesium salts and
possibly some alkaline earth saLts as w<ll.

4.4.3 To the other portion of the filtrate add 5 ml of ammonium oxalate
eolution (see 3.4). Make the solution sli@tly alkaline with A.C.S. rea8ent
grade ammonium hydroxide. If no precipitate forms immediately, warm on a
hotplate and let stand for a shcirttime. A tiite ❑icrocrystalline precipitate
indicates the presence of affcalineearth salts. If it is required to know

specifically bhiCh acid-soluble extenders are present, any of the established
teats for these metal salts may be employed.

4.5 Oetection of organic colors and ldces. Mdce examination for tiene
materials in accordance with procedure given in method 5021.

5. NOTES

5.1 None.

6. FRECISION

6.1 NO data.
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ANALYSIS OF CE14ENT-WATSSPAINT PCMDSS

1. SCOPS

1.1 This ❑ethod tovers procedures for the analyaia of both tiite and tinted
powder (pigment) for use in cement-water paint..

2. APPARATUS

2.1 Convectional laboratory apparatus and equipnent to be’used for the
purpose of this method.

3. SSACENTS

3.1 Nitric acid (1 to 5). Mix 1 part by volume of A.C.S. reagent grade
nitric acid with 5 parts by volume of freshly distilled water.

3.2 silver nitrate solution (2.5 percent). Diaeolve 2.5 g of A.C.S. reagent
grade s~lver nitrate in “freshlydistilled water and make up to 1OO-M1 volume. ‘-

3.3 Bromink water. Prepared by saturating freshly distilled water with
A.C.S. reagent grade bromine.

3.4 ~monium oxalate nolution (saturated). A saturated eolution of A.C.S.
reagent grade ammonium o=late in freshly distilled water.

3.5 Sulfuric acid (1 to 5). Mix 1 part by volume of A.C.S, reagent grade
sulfuric acid with 5 parts by volume of freshly distilled water.

3.6 Sulfhric acid (1 to 1). Mix equal volume of A.C.S. reagent grade
sulfuric acid and freshly distilled water.

3.7 Standard p0ta6sium permansanate solution (0.1 N).

3.7.1 Diaaolve 3.161 g of “A.C.S..reagent grade potaa.siumpermanganate in a
liter of freshly dintilled water, let stand S to 14 days, siphon off the clear
solution (or filter through an asbeetos filter), and standardize as follows:
Transfer 0.3 g weighed to the neareet 0.1 mg of sodium oxalate, National Sureau
of Standards, standard sample 40F, (dried for 1 hour at 105” C) to a 600-M1
beaker. Add 250 ml of dilute sulfuric acid (see 3.13), previously boiled for 10
to 15 minutes and then cooled to 27° L3” C. Stir until the oxalate has
dissolved. Add 39 to 40 ml of the potat!eiumpermaoganate (0.3 g of the sodium
oxalate requires 44.75 ❑l of 0.1 N potassium pecmanganate aoluticm) at a rate of
25 to 35 ml per miouce, thile stirring slowly. Let stand until the piak color
disappears (about 45 seconds) (see 5.1). Heat to 55”-60° C and complete the
titration by adding the permanganate eolucion until a faint pink COIO% Prsis ts
for 30 seconds. Add the last 0.5 to 1 ml dropwiee, with particular care to
allow each drop to become decolonized before the next is introduced.
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1

Downloaded from http://www.everyspec.com



METNOD 7241
January 24, 1986

3.7.2 Determine the exceea of permanganate required to-impart a pi~ color to

the anlution, by matching the color by adding the permangcrmte solution to the
acme volume of the sulfuric acid (see 3.13) at 55”.C to 60” C. (lhis correction
usually amounts to from 0.03 Co 0.05 ml).

3.7.3 Calculate the normality of the permangauate solution using the
following equation:

N=
s

0.06701 (A - B)

N - Normality of potassium permanganate solution.
S = Grams of sodium oxclate used.
A E Milliliters of potassium pernmnganate solution required for the sodium

oxalate solution.
B E Milliliters of potaasium permanganate solution required fbr the sulfuric

acid hlatk. “

3.7.4 The stendard potassium permangcnate solution shall be stored in a
- glasa-stoppered bottle painted black to keep eut light.

3.8 Neutral glycerol-alcohol solution (1 to 5). Repare a solution
coneieting of 1 part by volume of A.C.S. reagent grade @ycerol and 5 parte by
volume of abaolute ethyl alcohol or anhydrous alcohol &natured in accordance
with formula 3a or formula 2b o f the U.S. Bureau of Internal Revenue. To each
liter of this solution add 2 ml of an indicator prepared by dissolving 1 grcm of
~enoltitbalein in 100 ❑l of the abeolute alcohol or anhydrouo denatured
alcohol. It i.eessential that the glycerol-alcohol aol”tion be neutral to tie
indicator. If the solution in colorless, add a dz~ute alccholic solution of
sodium or Petanaium hydroxi& until the pink color appears, and just remove thie
by a drop of an elccholic solution of cmmonium acetate. If the initial color ia
pink, just remove it by the elcoholic solution of ammonium acetate.

3.9 Standard alcohnlic cmmonium acetate solution (O.2 N). Dissolve 16 g of
A.C.S. reagent grade anunoniumacetata in 1 liter of abaolute etiyl alcohol or
a~ydroua denatured alcehol (ace 3.S). Standardize this solution by titrating
against pure freshly prepared calcium oxide as fallows.

3.9.1 Pulverize a few grains of calcite or calcium oxdate (ordinary c .P.
calcium oxide shall not be used) to an impalpable powder and calcine by heatins
it in a platinum crucible at 900” C to 1.000” C to conetant weight. Weigh to
the neareat 0,1 MS about 0.1 s of the calcium oxi& intn a 200-M1 Erlenmeyer
flack containing 100 ml of the neutralized glycerol-alcehol solution (eee 3.S)
and approxbtuatety0.5 g of A.C.S..reagcritgrade barium chloride. Oispai%e the
calcium oxide in the solution by shaking. InBert a water or air reflux
condenser in the top of the flank, and boil the mixture for lg bourn. Then
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remove the condenoer and immediately titrate the solution, tiile near boiling,
with the ammonium acetate solution. Seplace the condenser and boil the solution
again for 2 hours. If, after thie boiling, the’color does ❑ot reappear, the
reaction ❑ay.be considered complete. If the color does appear, titrate .ss
above, adding this value to tie first titration. Calculate the value of the
solution in terms of grame of lime equivalent.to each milliliter of standard
ammonium acetate solution (ace 3.9).

3.10 Hydrochloric acid (i to 2). Mix 1 part by volume of hydrochloric acid

(A.C.S. reagent grade) with 2 parts by volume of freshly distilled water.

3,11 Standard Wtaea i“m ferrocyanide solution. Diesolve 22 g of A.C.S.
reageot grade potassium ferrocyanide in freshly distilled water and dilute to
1,000 ml. (A.C.S. reagent grade medium sulfite may be added to stabilize the
solution in the proportion of ~ g per liter of eolution.) To standardize,
tranafer about 0.2 g wei~ed to the nearest 0.1 mg of A.C.S. reagent grade
metallic zinc to a 400-ml beaker. Dissolve in 30 ml of hydrochloric acid (see
3.10). Drop in a small piece of litmus paper, add the ammonium hydroxide (see
3.16) until sli@tly alkaline. Add the hydrochloric acid, until just acid, and
then add 3 ❑l in e=eas. Dilute to about 25o ❑l with hot water and heat ❑early
to boiling. Sqn in the ferrocyanide solution B1OW1Y from a burette with
constant stirring until a drop tested on a tiite porcelain plate with a drop of
uranyl indicator (eee 3.12) shows a brown tinge after standing about 1/2
❑inute. Sun a blank with the came amounte of reagents and water. Calculate and
record for une in procedures the sram.so f zinc oxide equivalent to 1 milliliter
of the solution as-follows:

~ - S x1.2447

A-B

here:

F - Zinc oxi& equivalent of the standard
grams per milliliter.

S - Grame of metellic zinc taken.
A = Milliliters of potassium ferrocyani&

e.inc.
S = Milliliter of potassium ferrocyanide

bla~ .

potaseium ferrocyanide solution in

solution required for titration of

solution required for titratioo of

3.12 Uranyl indicator eolution. A 5 percent eolucion of A.C.S. reagent grade
uraoyl nitrate in freshly distilled water or a 5 percent solution of A.C.S.
reagent grade urenyl acetete in water and ❑ade slightly acid with A.C.S. reagent
grade Slecial acetic acid.

I 3.13 Sulfuric acid (1 to’19). KIx 5 pait.sby volume of A.C.S. rk~gent grade
sulfuric acid with 95 parte by volume of freshly distilled water.

FSD. lrtsTMETHDD SID. tZ3.t41C
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3.14 Hydrochloricacid (1 to 1). Mix equal parts
grade hydrochloric acid and freshly di.vtilledwater.

by volume of A.C.S. reagent

3.15 Ammonium E410sghate (dibccic) solution (saturated). Saturate freeh1y

distilled water with A.C.S. reasent gcade dibaaic ammonium ~os~ate.

3.16 Ammonium hydroxide. A.C.S. reagent,grade.

3.17 Acetic acid (3 percent). Mix 3 parte by volume of A.C.S. reasen~ Srade
of glacial acetic acid with 97 parts by volume of freshly distilled water.

3.1S Sulfuric acid. A,C.S. reasent grade.

3.19 Ammonium sulfate. A,C.S. reagent grade.

3.20 Ferric eulfate solution. A Bolution containing 2 percent of iron as
fetric sulfate ia required and may be prepared an folLow8: Diaaolve 20 g of
pure iron or plain carbon eteel in a ali@t exceae of hydrochloric acid (see
3.22), oxidize with A.C.S. reagent grade nitric acid, add approximately SO ❑l of
.culfuricacid (eee 3.1S) and heat until fumes of the latter are evolved. cool ,
dilute with distilled water to 1,000 ❑l, digest on a steam bath until the
sulfates are dissolved, and filter if necessary. Add the patassium perma.ngante
onlution (see 3.7) until a faint pink color in obtained to oxidize any ferrous
irnn that may be present.

3.21 Phoarhoric acid (S5 percent). A.C.S. reagent grade.

3.22 Hydrochloric acid. A.C.S. reagent grade.

f+. EROCEDURE

4.1 Qualitative analysis. ‘he following preliminary teats shall be made on
the cement-water paint powder.

Teet fer organic binder by placing a small cuount (1
tn4;1&mmi. in .s”evapor.ti”g diti and gently heating it wver an
open flnma, Only a trace of smoke having an oily odor ehould be given off. If
aPPreCidIleSdXe ia noted, mix 25 ❑l of the sample with 25 ml of water md let
stand for 30 minutes. Stir and brush on a clean tinplate (eee method 2012).
Allow tn dry 1 hour. If the paint bonds to the imperious surface, orsanic
binder is present.

4.1.2 Water repellents. To tent for the presence of water repellents
(calcium or eluminum .stearate)place about 100 ❑l of cement-water paint powdar
in a 250-ml beaker, and add an equal volume of water withamt etirring. .~e
paint powder should repel the wetting action of the weter for several seconds.
lhen mix the powder and water cnd ellow the mi~d semple to etand for 10
minutes. A Ii@t scum floatins on the eurface of the water ia indicative of the
presence of water repellent etenratee.
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4.1.3 Hygroscopic aalta. Hydroscopic aaltu (calcium or sodium chLoride) may
be detected by precipitating the water:soluble chlorides with the siLver ❑itrate
solution (see 3.2).

4.1.4 Chlorides. Mix approximately z g of the sample with 30 ml of water and
811ow to stand 30 ❑inutes. Filter the .supemiatantliquid and mdce sli@tly acid
with dilute nitric acid (see 3.L). ~en add approximately 5 ❑l of the silver
nitrate solution. A &ite precipitate (silver chloride) indicates the presence
of chlorides.

4.1.5 Zinc sulffde”and titanium dioxide. Use regular “qualitative test
procedures to determine tiether the paint powder co”tairm zinc SU1fide or
titanium dioxide or a mixture of theee.

4.2 Quantitative Ceets. lhe folLowing tests shall be made on class A paint
powder of both types as received. In case of class B ❑aterial of either type
the analysis shall be ❑a& only on that portion passing a ND. 100 sieve (see
4.2.1) and tie cunputationa shall also be baaed on this portion and not on the
eample as received.

4.2.1 Siliceous aggregate , types I and 11, clase,B only. $lei~ to tie
oearetit0.1 s approximately 20 g of the sample tiich has been carefully mixed,
and transfer to a weighed No. LOO sieve. Sieve the material dry, by gently
tapping the sides of the sieve, Collecting the portion passing through i“ an
evaporating dish. When the bulk of the pi~emt has been separated from me
ag~re%+te, agitate the portion remaining on the sieve by brushing with a camel’s
hair brush until nothing ❑ore passes thrc.u~. Pkeserve the portion that has
passed through for examination under 4.2.2 to 4.2.9 inclusive. Finally, wash
the eieve and aggregate with a gentle stream of water, discarding the washings.
Dry the sieve in an oven at 105” C 32” C (221” F~3.6° F) for 1 hour. cool,
wei~, and calculate aa percent of azliceoua aggregate. ‘fheaggregate shall
then be transferred frcm No. 100 sieve to NO. 20 eieve and washed with water,
using a camel‘s-hair brush , if ~ece~~ary. All the aggresate shall pass the No.
20 sieve.

4.2.2 Total calcium oxide.

4.2.2.1 fix about 0.5 g, wei~ed to the “eareet 0.1 ms, of the sample, with
0.5 g of A.C.S. reagent grade ammonium chloride in a.SO-ML beakez. Add 5 ml of .
A.C.S. reagent grade hydrochloric acid, cover and heat on the eteam bath for 15
minutee. Tram fer the gel to a filter paper or Oooch crucible and wash the
insoluble residue thoro”@ly with hot water. Discard the reeidue.

4.2.2.Z To me filtrate add 8 to 10 g of che ammonium chloride. Sring to
near boiling, add a few ❑l of bromine water.(see 3.3) and make alkdiae with
A.C.S. reagent grade ammonium hy@oxi&. @c the.precipitate settle, filter,
and wash Lhorou&ly with hot water. Concentrate the filtrate and waahinge from
the irOn, aluminum, etc ., to about 200 ❑l adding a few drops of ammonium
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hydroxide. Boil and add Wile boiling 25 to 30 ml of a hot saturated solution
of ammonium oxmlate (ace 3.4), stir and concinue tie boiling until the precipi-
tntad calcium oxalate becomes granular. Set on a eteam bath to settle (ebout 1

hour ). Filter and wash the oxalate thoroualy with small amounts of hot water.
SnvI?the filtrate for the mnguesium oxide determination (see 4.2.6).

tt.2.2.3 Transfer the moist precipitate to a kOO_ml becker by ❑eana of .a
stream of water from the wash bottle, diesolve the part remaining on the filter
by washing with wam dilute sulfuric acid (SCC 3.5). Add tO the be~er 20 ❑l Of
dilute sulfuric acid (see 3.6), dilute to abOut 300 ml with bOt water, and
titrate the oxalic acid with the standard potaaoium permanganate eolution (ace
3.7).

4.2.2.4 Calculation. Calculate Uae amount of calcium oxide (CaO) present in
the eample tnken for te6t on the basis that 1 ml of 0.1 N lQfn04= 0.002S g
COO. Uecord thin value for use in 4.3.1.

~,.~.3 Free ~~e.~/ me dete~inatiO” ie based on the solution Of the

uncombined lime in a hoc solution of glycerol and alcohol and the subsequent
titration of tbe dinsolved lime with an alcoholic solution of amnonium acetate
in accordance with the reaction.

CaO + ZCN3COONN4 = (CS3COO)2CLI+ H20 + 2NH3

4.2.3.1 White paint-powder. Weigh to the nearest 0.1 mg about 0.5 g of the
sample aud tranefer it to a 200_InlErlenmeyer flack containing LOO ❑l of the
glycerol-alcchol Bolution (eee 3.S) and 0.5 g of A.C.S. reagent grade barium
chloride. Attach a reflux condenser and boil the ❑ixture on a hotplate for 1S
boura. Titrate with the .atandardalccholic mmmonium acetate solution following
the procedure given in its standardization (see 3.9.1). Seplace the coodenaer
end boil again for 2 hours. If the color reappears, titrate with additional
ammonium acetate solution, adding this value to that of the first titration. If
there is doubt of tie exact end point, add a drop of indicator to the quiescent
liquid in the flask, carefully observing the point at which the indicator
atrihes the solution. If no color appeara, the end point has been reached.
Calculate the free lime content of tbe scmple taken from the known value of the
ammonium aceteteused.

4.2.3.2 Tinted vaint~owder. Proceed CIBin 4.2.3.1 until the eample solution
hna been boiled under re flux for 18 hours. Now filter through a coarse filter
or Gooch cruicblc with filter paper pad into an Erlemmeyer fla8k. I@ep the
residue covered with 1iquid to prevent carbonation from air and ingress of

1/ This method is a modification of the “Sevised Procedmre for the Oatermination
of Uncombined Lime in Portland Oement” by Willicm Lcrch and R. N. I@gue,
Paper 23, Cooperative Iaveatigations by the Portland Cement Aeeociation and
the National Bureau of Standards, July 1930.
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or imtivdroue
denatured alcohol (see 3.8). Attach a rr,flux cc.n&”*er to the flask containing
the filtrate, and boil on the hotplate for 2 minutes. lhen titrate the boiling
filtrate with the standard alcoholic ammonium acetate solution (see 3.9). Place
the residue (without removing from the filter paper) in a 200-ml Erleameyer
flaak Contaning 60 ml of the glycerol-alcohol .soluticm (see 3.8), attach refLux
condenser , and boil for 2 houre. If after this boiling no color appears in the
solution containing the resi&e, the reaction may be considered complete. If
the color does appear, filter, and wash aa above. Boil the filtrate and titrate
with additional alccholic ammnnium acetate, adding this value to that of the
first titration. Calculace the free lime as in .4.2.3.1.

f4.2.h Zinc sulfide. 41ei~ to the ❑eareet O.1’mg about 1 g of the .srunple,
transfer to a 400-ml beaker. Add 30 ❑l of dilute hydrochloric acid (see 3.10)
and boil for 2 to 3 minutes. Md 200 ❑l of water and e small piece of litmus
paper. Md A.C.S. reagent grade ammonium hydroxide uotil sii@tly. alkaline.
Render just acid with A.C.S. reagent grade hydrochloric acid and then add 3 ml
of the hydrochloric acid in exess. Heat nearly to boiling, and titrate with
standard pocas.siumferrocyanide soLutio” as i“ atci”dardizi”gthat eolu”tion(see
3:11). When (as is generally the case) the material contains only inappreciable
umount# of zinc in any form other than ZnS, the total shall be computed aa ZnS
(ZnO factor for ferrocyanide solution x 1.2 = ZnS). when other compounds of
zinc ate prenent in appreciable amounts, take another accurately weighed portion
of about 1 g, add 100 ❑l of 3 percent acetic acid, stir vigorously , but do not
heat, cover, and let ataad fat L8 hours, stirring once every 5 minutes for tie
first half hour. Filter, wash with dilute acetic acid, and titrate the zinc in
the clear filtrate. Compute EIOZnS and eubtrect from the total zinc aa ZnS
&termined above.

4.2.5 Titanium dioxide. When titanium dioxide is ptesent, wei@ to the
nearest 0.1 mg about 1 g of the sampLe and transfer to i 250~l pyrex beaker.
Carefully crush any lumps with a rouo&d gLass rod, add 25 ml of A.C.S. reagent
grade sulfuric acid and S g of A.C.S. reagent grade ammonium sulfate. Mix well
and heat on .9hotplate until fimes of sulfuric acid are evolved, amd them
continue tie heating over a Btrong flame until aol”tion in complete (ueually not
over 5 minutes of boiliog), or it is apparent that the residue is composed of
8ilica or niliceous matter. Caution should be obaen%?d in handliug this hot
acid eolutioo. CoOl the .solutioo,dilute with 100 ❑l of water, stir, heat
carefully to boiling ahile stirring, let settle, filter thrau~ paper, end
transfer the precipitate completely co the paper.

Waah the insoluble residue with cold sulfuric acid (BIX 3.’13)““til titanium is
removed. Oilute the filtrate”to 200 ❑l and add about 10 ml of ammonium bydrotide
(ace 3.16) to lower the acidity to approximately5 percent by volume of eulf.ric
acid. Warm the solution to 40” C +5@ C and add the etandard solution of pOtas-
aium permanganate (uee 3.7) to a p~dc coloration.

.-
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Wash out a Jones reductcm with uulfuric acid (ace 3;13) and water leaving
sufficient water in the reductor to fill to the upper level of the zinc. (lheae
washings should require not more .th.snone or ‘CWOdrops of the potassium
permanganate SOIUtion to obtain a pick color.) 13nptythe receiver and put into
it 25 ❑l (measured in a graduate) of ferric sulfate solution (ace 3.20). s-educe
the prepared titanium solution as follows: “

1.

2.
3.

4.
5.

Bun 50 ml of the sulfuric acid,’solution(see 3.13) throu@ the reductor at
8 speed of abnut 100 ❑l per minute.
Follow this with the titanium solution and draw throua at tie same speed.
Wash the becker and re&ctor with 100 ml of sulfuric acid (see 3.13) and
finally with 100 to 150 ml of distilled water.
Close the stopcock on the retictor.
Care should be taken that the redactor is always filled with solution or
water to tke upper level of the zinc. Gradualiy release the ~uction,
raise the reductor above the receiver, and rinse the exit tube of the
reductor internally (by opening the atopcock on the rechctor and allowing
15 to 20 ml of water to pace through) and externally with water.

Titrate the solution with the patassium permanganate solution (Bee 3.7) until
within 3 to 5 ❑l of the endpoint (approximately 38 to 40 ❑l), add 10 ❑l of
phosfioric acid (see 3.21), and continue the titration to a permanent pidc
coloration.

CamPate the percentage of titanium dioxide (see 5.2) in the pigment using the
Eolowing equation:

~erce”c fio2 S (A - B) X N X 0.0799 x 100
s

& ere:

A E Milliliters of etandard potassium pernmnganate
sample.

B = Milliliters of etandard potaesium permanganate
blink.

N = Normality of patassium permanganate snlution.
S = Gram of sample used.

solution used to ticrate

soLution ueed to titrate

4.2.6 Total ❑agnesium oxi&. Acidify the filtrate from the calcium deter-
❑ination with A.C.S. reagent grade hydrochloric acid. Concentrate 00 the steam
bath to about 150 ml and make ali~tly alkaline with A.C.S. reagent grade
ammonium hydroai&. Boil and filte? (to remove a Little iron and aluminum, and
perhaps calcium). When coal, acidi~ the solution with the hydrochloric acid and
add 10 ml of eaturated ~ol”tion of dibacic ammonium ~oe~ate (see.4.15). Add
A.C.S. reagent grade ammonium hydraridc drop by drop, with constant ntirring.
when tie crystalline ammonium-omgtiesium ortho~os~ate has formed, add 10 ❑l of
the ammonium hydroride in e~ess. Set the solution cside overnimt in a COOL
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place, filter, and wash with water containing 2.5 ~rcent WSS. Dissolve the
precipitate in a small quantity of the hot hydrochloric acid and dilute the
eolution to about 100 ❑l. Add 1 ml.of ammonium phos~ate solutioo and the
ammonium hydroxide drop by diop, with constant stirring, until the precipitate
is again formed aa &scribed above and the’ammonium hydroxide is in ❑oderate
ersesa. Allow the precipitate to stand &,o”t 2 hour~ , filter and wash an
before. Place the paper a“d contente in a wei~ed platinum crucible, char the
paper B1OW1Y, and carefully burn off the resulting carbon. Ignite the precip-
itate to conetant wei~t over a Pkker burner, or a blast not strong enough to
soften or melt the pyrophoaphate. Multiply this wei~t by 0.362 to find the
weight of magnesium oxide.

4.2.7 Carbon dioti&. Weigh to the nearest ❑g about 5 g of the sample and
tcanefer it to a small Erlenmeyer flask. Put this flad~ in a carbon dioxide
train composed as follows: AFter the flaak comes actupwardly inclined condenser,
then U-tubes containing CaC12, anhydrous CUS04, CaC12, and porous soda lime,
and finally a O-tube containing half soda lime and half CaC12, arranged so
that the CaC12 cornealast. Pour some hOt water on the sample, connect chc
flask in the train and pass a current of carbon dioxide-free air thro.& all of
the train e=epting the soda-lime tubes. Wei@ and attath the soda-lima tubes.
Through a eeparatory funnel, let some dilute hydrochloric acid (see 3.14) into
the flask SIOWIY. When any auParent action has ceased. heat the flask craduallv
to boiling, sad-continue b~il~~g until no more gas is ~volved. Cool gr;dually.‘
lhe current of carbon dioxide-free air ia continued thcoug$out the experiment.
Oetach the soda-lime tubee, close them, and let them stand in the balance cane,
wei~ing them at 30-minute intervals until two auccesaive weighinge agree within
0.5 mg. &cord the gain in weight of the coda-lime tubes as the wei@t of the
carbon dioxide.

4.2.8 Loss on iunition. Seat abcat 1 g of the sample weighed to the nearest
0.1 ❑g in a wei~ed covered platinum or porcelain crucible of 20- to 25+nl
capacity, in an electric firnace at a temperature of 750” C for 30 minutes.
Cool in a desiccator and weigh.

4.2.9 Free or exlraneoua water. Wei~ to the nearest mg about 1 g of the
sample into a tared platinum or porcelain crucible and dry for 30 ❑inutea in an
electric furnace, or one protected from gao ~mea ; maintained at a temperature
of 350” c. COO1 io a desiccator and weigh rapidly. ‘She10ss in weight gives
the wei~t of free or extraneous water.

4.3 COmoutetion.9. COGW”Jtethe PerCeOtaSe6 of porcland cement, hydrated lime,
and the percent of the aum of .rhydrated calcium oxide and magnesium oxide in
the hydrated lime, .in the sample tested (see 4.2), as fOllOvs..

4.3.1 PartLand cement. Comwte tie amount of calcium o tide combine~=uith
carbon .dioxi& (Bee 4.2.7) and add tie amount of free lime (see 4.2.3).
Subtract tiia aum from the total calcium oxide (see 4.2.2.4) and ❑ultiply the
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difference by 1.6. (lhis factor is baeed on the assumption that the Portland
cement contains .62.5percent calcium oxide.) Sb2portthis value as the
percentage of pnrtland cement.

4.3.2 Total hydrated lime and the percent of u~ydrated calcium oxide and
magnesium oxide in hydrated lime.

4.3.2.1 From total magnesium oxide value (ace 4,2.6) eubtrnct 2.5 percent of
the computed portland cement (ace 4.3.1) to determine the ❑agnesium oxide in the
hydreted lime. (?bia is to mnke allowance for magnesium otide ~ich may be
present in the portland cement.)

4.3.2.2 Fram the 10.sB on ignition (ace 4.2.8) Bubtract the aum of free water
(eee 4.2.9) and carbon dioxide (ace 4.2.7) to determine the percentage of
combined water.

4.3.2.3 Multiply the free lime (eee 4.2.3) by 0.321 to determine the
percentage of water cimnbinedwith celcium oxide.

4.3.2.4 If the reeult in 4.3.2.3 is less than the combined water (see
4.3.2.2), proceed ae in 4.3.2.5 to 4.3.2.10 inclusive.

4;3.2.4.1 If the result in 4.3.2.3 is greater tian the combined water (ace
h.3.2.2), proceed ae in 4.3.2.11 to 4.3.2.14 i“cluaive,

4.3.2.4.2 If the result in 4.3.2.3 ie equal to the combined water (see
4.3.2.2), compute total lime ae in 4.3.2.9 and utiydrated lime au in 4.3.2.15.

4.3.2.5
4.302.2).

4.3.2.6
percentage

4.3.2.7

Subtract the value obtained in 4.3.2.3 frcinthe combined water (Bee
This givee the percentage of water combined with magneaium oxi&,

Fhltiply the value obtained in .4.3.2.5 by 2.238 to determine the
of hydrated ❑ngneeium oxide.

Subtract percentage hydrated mqnenium oxide (see 4.3.2.6) frnm
❑agnesium oxide in the hvdrated lime (see 4.3.2.1) to obtein uercentaze
unhydrated magnesium oxide.

4.3.2.8 Cempute carbon dioxide to calcium carbonate by multiplying by 2.27.

4.3.2.9 ‘thesum of free lime (see 4.2.3), calcium carbonate (ace 4.3.2.g),

megnesium Ofide in hydrated lime (see 4.3.2.1), and combined water (see 4.3.2.2),
givee the total hydrated lime.

4.3.2.10 The percentage unhydrated magnesium oxide ‘(eee4.3,2.7) ~ivided by
total hydrated lime (see 4.3.2.9), multiplied by 100, gives the percentage of
unhydrated magneeium oxide and calcium oxi& in Ute ❑ixture.

FED. TSST MET5s)DS’flt.NO. 141c
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4.3.2.1L To determine the percentage of hydrated calcium oxide, muLtiply the
percentage of combined water (ace 4.3.2.2) by 3.11.

4.3.2.12 To determine the percentage of u~ydrated calcium oxide and
magneaium oxide, subtract the ~rcentage hydrat~d calcium oxide (see 4.3.2.11)
from the Bum of free lime (ace 4.2.3) and magnesium in hydrated lime (see
4.3.2.1).

4.3.2.13 Same aa computation kn 4.3.2.9.

4.3.2.14 Divide percentage of utiydrated calcium oxide and magneaium oxide
(see 4.3.2.12) by the total hydrated lime (see 4.3.2.9) to obtain the percentage
of urhydrated calcium oxide and magnesium oxide in mixture .

4.3.2.15 Divide magneeium oxide in hydrated lime (see 4.3.2.1) by the total
hydrated lime (see 4.3.2.9) to obtain percentage of utiydrated calcium oxide and
magnesium c.ridein ❑ixture.

5. NOTES

5.1 If the pink color should persist because the permanganate is in e?ceaa,
discard and begin again, adding a few milliliters leas of the permanganate
solution.

5.2 Iron, chromium, arsenic, and any other eubetanceo reducible by zinc and
acid will be included in this value. However, appreciable quantities of
interfering ❑aterials are ❑ot likely to be encountered in normal, hhite,
titanium dioxide pigments.

6. PSECISION

6.1 No data.

FED. TEST METSDD SIII.NO. 141C
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ANALTSIS OF PI&lENT EXIRACTSD FNOM W.BITS_BAqE,
COMR3SITE-PIG4SNT EXTERIOR PAINTS

1. S03PS

1.1 This ❑ethod describes the analysi.qof com~site tiite or hiCe_base
pigments extracted from exterior paints.‘

2. APPASATUS

2.1 Standard laboratory apparatus and equipnent are used in this method.

3. REAGENTS

3.1 Acid ammonium acetate solution. The
following:

Glacial acetic acid - - - - - - - - - -
Ammonium hydroxi& - - - - - - - - - -
Distilled water---- --------

solution shall

- - 120 ml
-- 95ml

-“130 ml

be composed of the

It shall be prepared by adding approximately one-half of the water to the
elacial acetic acid and the remainder to the auamaniumbvdroxi& and then .S1OW1V
combining the two diluted eolutione khile the mixture is”cooled by running water.

3.2 P0ta6aium bichromate solution, 10 percent; Dissolve 100 g of potassium
bichromate in 900 ml of water.

3.3 Ethyl alcohol, 95 percent.

3.4 Nitric acid, 5 percent. Mix 1 volume of nitric acid and 19 volunea of
water.

3.5 Barium chIori&, 10 percent. Dimaolve 117 g of barium chloride in water
and dilute to 1 liter.

3.6 Branine water. Prepare by saturating 100 ml of water with branine.

3.7 Hydrochloric acid, concentrated.

3.8 Hydrochloric acid. 50 percent.
acid and water.

3.9. Ammonium chloride.

3.10 Sndiu”mcarbonate.

3.11 Hydrochloric acid, 33 percent.
acid with 2 parts by volume of water.

klix equal parts by volume of hydrochloric

.-

Mix 1 part by volume of hydcochloric

Fill.ll?.STM“ETIU)DSm. NO. 141C
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3.12 Ammonium hydroxide, concentrated.

3.13 Standard potaseium Cerrocyanide solution.’ Dissolve 22 g of potaaeium
ferrocyanide in water and dilute to 1 liter. (Sodium sulfite [7 g per liter]
may be added to stabilize the solution.) To standardize, transfer about 0.2 g,
weighed to the neareet 0.1 mg, of metallic einc”to a 400-ml beaker. Dissolve in
30 ml of 33 percent hydrochloric acid. prop in a e.mallpiece of litmus paper,
and add ammonium hydroxide until sli~tly alkaline. Add the hydrochloric acid
until just acid, and then add 3 ml in excess. Dilute to about 250 ml withhot
water and heat nearly to boiling. Add the ferrocyanide solution 81OWIY from a
burette with constant stirring until a drop tested on a !&ite porcelain plate

of reagents and water. Calculate
zinc oxide equivalent to 1 ml of tne

with a drop of the uranyl indicator shows a brown tinge after otanding about 30
acc0nd8. Run a blark with the same amounts
and record for use in 4.2.3.1 the weight of
solution es follows:

~ =S X 1.2447

A-B

hhere:

F = Zinc oxide equivalent of the standard
grnme per ml.

S E Grimm of ❑etallic zinc.
A = Milliliters of potassium ferrocyanide

the zinc.
D = Milliliters of potassium ferrocyanide

the blade.

potassium ferrocyanide solution in

solution required for titration of

eolution required for titration of

3.14
uater.

3.15

Uranyl indicator, 5 percent. Dissolve ~ g of “ra”yl nitrate in 95 ml of

Standard potaseium permanganate, 0.1 N.

3.15.1 Dissolve 3.2 g of potassium permanganate in a liter of water, let
stand 8 to 14 days, siphon off the clear solution (or filter through an asbeatoa
filter), and standardize .ssfollows: Transfer 0,3 g, wei~ed to the nearest 0.1

mg, o f sOdium o=.late, National Wreau of standards standard reference ❑aterial
40 (dried for 1 hour at 105” C) to a 600-M1 beaker. Add 250 ml of 5 percent
sulfuric acid (previously boiled for 10 to 15 minutes and then cooled to 27”
C). Stir until the oxalate is dissolved. Add 30 to 40 ml of the potassium
permanganate (0.3 g of the sodium oralate required 44.75 ❑l of 0.1 N potaaeium
permanganate solution) at a rate of 25 to 35 ml per ❑inute, t.bilestirring
olowly. Let stand until the pink color disappears (about 45 eeconda) (ace
5.1). Heat to 55” C to 60” C and ctrnpletethe titration by adding tt.~.perrnanga-
nate solution until a faint pink color pereistcifor 30 seconds. Add the last
0.5 to 1 ❑l dropwise, with particular care to allow each drop to become
decolonized before the next is introduced.

FED. Ti3STMET2U3DSTD. NO. 141C
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3.15.1 Determime the e=eaa of permanganate required:to impart a pitk color
to the solution, by adding the permanga?ate solution to an equal volume of
sulfuric acid at 55” C to 60” C untiL .scolor match is obtained. (’This

correction varies from 0.03 to 0.05 ml.)

3.15.3 Calculate the normality of the permanganate solution using the
following equation:

N. s’

0.06701 (A - B)

*ere:

N = Normality of Potae=i”m permanga”ate acilution.
S = Grama o f sodium o~1.gte used.
A = Milliliters of potaseium Permaoga”ate eoLutic.”ceq”ired for the aodiwn

ox.slatesolution.
B - t4illiLiters of Potaaai”m permaoganate 80Lution required for the sulfuric

acid blade.

3.15.4 The sta”dacd pota~sium perm.a”ganatesolution shall be protected from..
light.

3.16 Ferric sulfate, z percent. h solution containing 2 percent of icon a8
ferric sulfate is required and may be prepared aB follows: Diseolve 20 g of
~re iron or plain carbon steel in a slight exceee of 50 percent hydrochloric
acid, oxidize with nitric acid, add approximately 80 ml of concentrated‘oulfuric
acid, and heat until fumes of sultir trioxide are evolved. Cool, dilute with
water to 1 liter, digest on a steam bath until the sulfates are disoolved, and
filter if necessary.” Add 0.1 N potaa.qiumperman~nate 801ution until a faint
pink color ia obtained (to otidize any ferrous iron that may be present).

3.17 Potaesium bichromate solution, 10 percenc. Diosolve 100 g of potassium
bichromate in 900 ml o f freshly distilled water.

3.18 Ammonium sulfate.

3.19 Sulfuric acid, concentrated.

3.20 Suliiric acid, 5 percent. Mix 5 parts by’volume of sulfiric acid with
95 parts ‘byvolume of watec.

I 3.21 k%os~oric acid, 85 percent.

4. PSOCEDURE

Examine the piwent extracted from the coating material
follows.

Fso.

3

..*

by ❑ethod 4021 as

l%ST I’IET8DDSill.N3. 14lC
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4.1 qualitative analysis. Test the
to determine the presence o f mcteriala

pi~eut by re~lar qualitative procedures
not perqitted by the product

specification.

4.2 uantitative analyais.

4.2.1 Total ‘rkhitelead”.

4.2.1.1 Total lead (as lead oxide). Weigh to the nearest 0.1 ❑g abeut 1 g of
pigment, tranefer to 25o ❑l becker, moieten with a few drops of alcehol, then
add 50 ml of the acid ammonium acetate solution a“d digest at a S1O” boil for 4
❑inutea. Decant through a Cooch crucible prepared in the usueal manner , leaving
any undecompoaed matter in the beaker. Waah the crucible with ebout 20 ml of
hot water. To the residue in the bedcer add 50 ml of the acid ammonium acetete
solution, and boil again fer 4 ❑inutes. Filter throu~ the same crucible,
tranaferring the ineoluble ❑atter to the crucible, and wash thoroguhly with hot
water. Dilute the filtrate to abeut 200 ml and bring to a slow boil. Add
dropwise until precipitation starts and then in a slow stream from 10 to 15 ❑l
of the 10 percent potasaium bichromate solution, Continue boiling until the
yellow precipitate assumes an orange coler. Iet it settle and filter on a
weighed Cooch crucible, waahing by recantation with hot water until the wanhinge
are colorless, and finally transferring all the precipitate. Dry tie cruicble
at 105” C, cool in a dcniccator, and weif$ (Bee 5.1). Convert the lead chromate
to lead oxide using the following equation:

~ercent ~bO = Wei@t of PbCr04 x 0.69 ~ loo (1)

Wei@t of sample

4.2.1.2 Lead sulfate. Wei@ to the nearest 0.1 mg about 1 g of pigment into
a 400 ml beaker. 14eiotenwith a few drops of alcchol, add 10 ml of bremi”e
water, 10 ml of 50 percent hydrochloric acid, and 3 grcunsof ammonium chloride.
Cover with a watchglaas and heat on a steam bath for-5 minutes. Add hot water
to give a Cotal volume of about 200 ml, Boil for 5 ❑inutee and filter.. Wash
thoroughly with hot water. Neutralize the clear filtrate in a cevered beaker
with eolid sodium carbonate. Md 1 g of solid sodium carbonate, and boil for 10
to 15 minutes. let the precipitate eettle, filter, and wash it with hot dilute
aqueoua sodium carbonate. Redieaolve the precipitate in 50 percent hydrochloric
acid and reprecipitate with sodium carbonate as above. Filter and wash
thorou$tly with hot water en cbove. Cautiously acidi@ the combined filtraten
with concentrated hydrochloric acid, adding about 1 ❑l in e=esa. Boil to expel
ell btomine and carbon dioxide frcm the eolution. To the clear boiling filtrate
add elowly, $hile stirring, 15 ml of the barium c“nloridesolution. Let stand on
a steam bath overnim t. Filter cm a wei@ed Ceoch oruicble previously prepared
in the usual manner, wash thorou$Ily with boiling water, dry, igeite, cool in a
desiccator, and weigh as barium eulfate. Convert the barium Bulfate to lead
6ulfate ueing the factor 1.3, and calculate the lead oxide equivalent .,& follows:

~erce”t ~bo - Weight of PbS04 x 0.736 x 100
Wei&t of mample

FED. TSST METtDD STD. NO. 141C
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4.2.1.3 Lead carbonate. Weigh to the nearest 0.1 mg_about 2 g of pi~ent and
transfer to a clean, dry.LCnorrcarbon dioxide evolution flask. Connect the
flask to an absorption train tiicb has beeo previously flushed free of carbon
dioxi&. Add 100 ml of the 5 percent nitric acid throu& a aeparatory funnel to
the contents of the flask. When all tbe acid has been added, close the etopcock
of the funnel and heat the contencs of the flaslfto a gentle boil. Boil for 5
❑inutes, remwe tie heat and aspirate carbon dioxide-free air throu~ the syetem
for 20 minutes. Ik?movethe absorption tube from the syetem,’seal, airdweigh.
‘l%eincrease in wei$rt is carbon dioti&. Convert carbon dioxide to lead
carbonate and lead oxide “eing the following equations:

Percent PbCQ3”= ‘e=@t ‘f ‘2 x 6“072 x 100 (2)
Weight of sample

percent ~bo ~ Wei@t of LXJ2x 5.072 ~.loo (3)

Wei$rt of sample

4.2.1.4 Computation. ~ltiply the percentage of basic lead carbonate found
in 4.2.1.3 by the factor O.863 to &tetmine” its equivalent in .termaof lead
oxide. Add the lead oxide equivalents of the basic lead carbonate (see 4.2.1.3)
and lead sulfate (ace 4.2.1.2) together and eubtract this sum from the Lead
oxi& equivalent of the total lead (ace 4.2.1.1). Add this difference to the
lead sulfate found in 4.2.1.2 to obtain the amount of basic lead sulfate.
Finally, add this emount of basic lead sulfate to the ha$ic lead carbonate
determined in 4.2.1.3 and report aB percentage of “Mrite lead”.

4.2.2 Titanium dioxide. Determine the titanium dioxi& content carrying a
bladt through all the 6tepa an follows.

4.2.2.1 Wei@r to the ❑earest 0.1 ❑g about 0.35 g’of pi~ent, (see 5.2) and
transfer to a 250-ml be~er. Add 10 g of ammonium sulfate and 20 ml of
concentrated sulfuric acid. Mix well a“d heat until fumes of S“lfir triofide
are evolved. Boil gently until solution in complete (usually not over 5 ❑inutes
of boiling is required) or it is apparent that the residue is composed of silica
or siliceous matter. Caution should be observed in vieually examining this hot
solution. Cool the solution, dilute with 100 ❑l of water, heat carefilly to
boiling thile 8tirring, let settle, filter through paper and traaefer the
residue “completelyto the paper. Wash the insoluble residue with cold 5 percent
eulfuri.iacid until titanium dioxide ig removed. Dilute the filtrate to 200 ❑l
and add 10 ❑l of concentrated ammonium hydroxide . Warm the solution to 40° C,
and add 0.1 N potassium permanganate to a pidc coloration.

.

4.2.2.2 Wash out a Jones red”ctor (see 5.3) with 5 percent sulfuric acid and
water, leaving sufficient water in reductor to fill to the upper level of the
zinc.. (These wa.hinge should r.?quirenot more than one or two drops of the
potassium permanganate eolution to obtain a pidc color.) Enpty the reeiver and
put into it 25 ‘mlof ferric eulfate solution. LLecbcethe prepared titanium
eolution as follows.

FEo. TEST MF.TNODSTD.Ill.141c
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4.2.2.3 Sun 50 ml of 5 parcent sulfuric acid solution throu~ the reductor at
a speed of about 100 ❑l per ❑inute.

4.2.2.4 Follow this with the titanium solution, and draw throu~ at the same
apaed.

4.2.2.5 Wash the beaker aed teductor with 100 ml of 5 percent sulfuric acid

I and finally with 100 to 150 ml of water.

I 4.2.2.6 Close the stopcock on the re&ctor.

4.2.2.7 Care should be taken that the reductor is alvaya filled with solution
or water to the upper level of the zinc. Gradually release the suction, raiBe
the reductor above the receiver, and rinse the exit tube of the reductor
internally (by opening the stopcock on the reductor and allowing 15 to 20 ❑l of
water to peas throu@ ) and externally with water.

4.2.2.8 Titrate the solution with the 0.1 N potaaeium permanganata eolution
until within 3 to 5 ml of the endpoint (approximately 38 to 40 ml), add 10 ml of
Noaphoric acid, and continue the titration to a permanent pink coloration.

~
4.2.2.9 Compute the percentage of titanium dioxide in the pigment using the

following equation:

I
percent fi02 = (A - B) x N x 0.0799 x 100

I
s

here:

A = Milliliters of standard potasaium parmanganate solution used to titrate
the eample.

B = Milliliters of etandard potassium permanganate solution used to titrate
the blark.

N . Normality of potaseium Pcrmanganate eolution.
S = Grams of sample ueed.

4.2.3 Zinc oxi&.

4.2.3,1 Weigh to the nearest 0.1 mg about 0.25 g of pi~ent and tranafer to
a 400-ml bcticer. Add 30 ❑l of 33 percent hydrochloric acid, boil for 2 or 3
minutes , and add 200 ml of water and 3 drops of methyl orange indicatOr. Add
ammonium hydroxide until ali@tly .c3kaline. If iron is found to be praaent, it
shall be removed at this point by a &uble precipitation with ammonium hydroxida.
Neutralize che,ammoniacal eolution with the hydrochloric acid, and add 3 ml in
exceaa. Naat naarly to boiling, and titrate with standard ferrocyanida an in
standardizing that aol”cion. Sun a blati using the same amounts of re~~enta and
water.

FED. TEgT METMID BTD. tw3.141C

6

Downloaded from http://www.everyspec.com



METSOD 7261
January 24, 1986

4.2.3.2 Calc.Late the total zinc as percentage of zincoxide io,tie pigment
using the foLlowing equation:

Percent ‘&tl= ‘A ‘~) x F x 100 ~

IA7ere:

A ~ Milliliters of ~t.sndardpotaeeium ferrocyanide solution used for titration
of the eample.

B = Milliliters of ntandard potaaaium ferrocyaniw solution used for titration
of the blade.

F - Zinc Ori& equivalent of the attmdard potaseium ferrocyanide solution in g
per ❑l (see 3.13).

S u Gretm of Bmnple used.

4.2.4 Tinting and etiender pigments. Obtain the percentage of tinting and
extender pigments by subtracting the sum of the percentage of “khite lead” (ace
4.2.1.4), titanium dioxi& (see 4.2.2), and zinc oxide (see 4.2.3) from 100.

5. NOTES

5.1 If the pink color ‘should persist because the prmanganate is in e=ess ,
diecard and begin again, adding a few ❑l leaa of the permanganate SOIUtion.

5.2 In the case of pi~ent extracted from tinted paint, first transfer to a
250-nl beaker, add 30 ml of 50 percent hydrochi.aricacid, boil, dilute with hot
water, and let the precipitate settle. Filter the precipitate, wash it
thorou$tly with hot water, burn off the filter paper in a crucible over a low
flame, and perform the analysis on the reeidue.

5.3 Directions for preparing a Jones
f.un&ll, Sright, and Hof6nan. “Applied
(1953), p. 10s. It “isrecommended that
zinc column of 45 cm in length.

6. FR!3CIS30N

6.1 NO data.

reductoi ❑ay be found in Hillebra’nd,
Inorganic Analysis”, gecond Edition
the reductor have a bore of 19 ❑m and a

..+
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I ANALYSIS OF PI@lSNT EX’fBACTSDFSOM CNRCME ~LUU AND
CHSOME 0SANG8 PAINTs

1. SCOPE

1.1 lhia ❑ethod covere procedures for the acv+ly.sisof chrmne orange and
chrome yellow piypents extracted from paints.

2.

2.1

2.2

i 2“3
2.4

I
2.5

2.6

3.

APPARATUS

Beaker. A 40D-ml beaker.

Steam bath,

Portelain ccucible.

Desiccator.

Cooch crucible.

Electric hotplate,

SEACENTS

I 3.1 Nitric acid (1 to 3). liix1 part by volume of A,C.S. reagent grade

I nitric acid with 3 parts by volume of freshly distilled water.

3.2 Ethyl alcohol (95 percent) or specially denatured alcohol formula 30 oi
3A of the U.S. Bureau of Internal Eevenue.

3.3 Hydrochloric acid. A.C.S. reagent grade concentrated hydrochloric acid.

3.4 Ammonium hydroxide. A.C.S. reagent grade ammonium hydroxide.

3.5 Sulfiric acid. A.C.S. reagaot grade suLfuric acid.

4. PSOCEDOSE

Examine che pi~ent extracted from the coating material by method 4021 aa
I fOllOwB.

4.1 Qualitative analysis. Teat the pipent by re~lar qualitative procedures
to &termine the presence of matekiale not permitted in the individual product
specification.

4.2 Quantitative analysis. .,-.

4.2.1 Insoluble siliceous ❑aterial. Transfer about 1 g of the”piwent,
weighed to the nearest 0.1 mg, to a 400~1 be~er. Add 20 ml of A.C.S. reagent

FED.
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grade hydrochloric _-.-, ..
tilileadding a drop or two of alcohol (ece 3.2). Semove cover and evaporate to
dryneso on the steam bath. Moisten with the hydrochloric acid and dilute with
hot water to about 250 ml. Filter on paper while hot , wa6h thorougnly with hot
water until the washines are free from lead and chlorine. Satain the filtrate
and weahings for use ii”4.2.2. Tranafer the filter paper and contents to a
wei~ed procelain crucible and ignite. Cool in a desiccator and weigh. ‘the
residue will consist of siliceous mateqial, or a ❑ixture of eiliceoua matter and
barium sulfate tien the latter ie present (see 4.1).

4.2.1.1 When barium sulfate is present and it is desired to determine its
parentage, treat the residue in accordance with the procedure given in ❑ethod
7281.

4.2.2 Total lead as PbSO& To the combined filtrate and washings from
4.2.1 add A.C.S. reagent grade ammonium hydroxi& until a faint precipitate
begins to fnrm. lhen add 5 ml of A.C.S. reagent grade hydrochloric acid and
dilute to 500 ❑l. Pass in a rapid stream of hydrogen sulfide until all the lead
in precipitated as f%S. Allow the precipitate to settle, filter, wash with
water containing a little hydrogen sulfide. Satain the filtrate snd washings
for use in 4.2.3. Dissolve the precipitate fran the filter with hot dilute
nitric acid (see 3.1). Add 10 ❑l of A.C.g. reagent grade sulfuric acid and
evaporate until copioue fumes of eulfur trioxide are evolved. Cool, add 75
milliliters of distilled water and 75 ❑l of the alcohol (see 3.2). Stir, let
settle, and filter throu@ a weighed Oooch crucible. Wash with alcchol diluted
with an equal volume of distilled water. Satain the filtrate and washings for
use in 4.2.3. Dry, ignite gently, and weim the precipitate as PhSOL.

4.2.3 Zinc oxide. Combine the filtrates from the lead sulfide and lead
sulfate precipitation (eee 4.2.2) and boil on an electric hotplate to remove
hydrogen sulfide and alcohol. Adjust volume to 150 ❑l with distilled water and
continue an prescribed in ❑ethod 7331 beginning at “add 25 ml of the .solutic.nof
tartaric acid”.

4.2.4 Lead chromate. Use.the procedure and calculation prescribed in method
7131.

5. Noms

5.1 None.

6, FSECISION

6.1 Wo data.

..*
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I

I

I

I

ANALYSIS OF PI@fENT ES’IRACTEDFROM CHILOMECSESN PAWTB

L. SCOPE

1.1 ‘Ibismethod covers procedures for the analysis of chrome green pigment
extracted from paints.

2.

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.

3.1
grade

3.2

APPASAIUS

Porcelain dish (small).

Beater. A 250- and a 400-ml beaker.

Steam bath.

Porcelain crucible.

Desiccator.

Agate ❑ortar.

Covered platinum crucible.

Cooch crucible.

Volumetric flash. A 500-al volumetric flask.

REAGENTS

Hydrochloric acid (1:1). klixequal parts by volume of A.C.S. reagent
hydrochloric acid and freshly distilled water.

Sulfuric acid (1:4). htix1 part by volume of A.C.S. reagent gzade
eulfuric acid with 4 parts by volume of distilled water.

3.3 Sodium hydroxide solution (30 percent). Dissolve 30 g of A.C.S. reagent
grade sodium hydroxide in 70 ml of freshly dietilled water.

3.4 Ethyl alcohol (95 per”cent). Or specially denatured alcohol formula 30 or
3A of the United Statea Bureau of Internal Revenue.

3.5 “.Chloroform.

3.6 Hydrochloric acid.

3.7 Sodium carbmate.

A.C.S. reagent grade hydrochloric acid.

A.C.S. reagent grade atiydrous sodium carli%nate.

3.8 Nitric acid. A.C.S. reagent grade nitric acid.

FED. TEST METKJD STD. NO. 141C
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4, PROCEDDHE

Exemine the pi~ent extrected from the p~int by method 4021 cc follows.

4.1 ualitative enalyuia. Teet for iron ferro:ferric cyanide (prussian) blue

by boiling e ~rtion of the pi~ent with sodium hydrotide solution (see 3.3). A

yellow or yellow-brown precipil’ate with a yellow liquid cbove it should reeult.
Filter, edd e mixture of ferric and ferrous salts to the filtrate , and render

acid with dilute hydrochloric acid (see 3.1). CAUTION. HYDROGEN CYAN 20E MAY BE
EVOLVSD BY THIS FROCEDURE: A blue color indicates Pru8sian blue in the sample.

Ignite another portion very gently to decompoee tie Pruaeian blue in the eemple,
and teat the residue for barium and calcium, using appropriate qualitative

procedures. Boil a portion of the pigment with water, alcohol, and chloroform.
No blue .chould go into the organic solution.

4.2 uantitative analysis.

4.2.1 Insoluble oiliceous ❑aterial. Heat about 1 g weighed to the nearest

0.1 mg of the piAment very gently in a small procelain dieh. lhe heat ❑ust be
ao reguleted, by moving the burner, that the Prussian blue is thoroughly
decomposed without rendering the iron difficult y soluble. Allow to cool,
trenefer to e 40&ml becker , add 20 ml of A.C. S. reagent grade hydrochloric
acid, beet on eteam bath for 3D minutes , boil for 5 minutes , remeve cover and

eveporate to dryness on the steam bath . Moisten with A. C.S. reagent grade
hydrochloric acid, dilute with hot water to ebout 250 ml, filter on pnper wile

hot and wec?h thorou~ ly with hot water until the washings are free from lead and
chlorine. Setain the filtrate and washings for use in 4.2.2. Transfer the

filter paper end contente to a wei~ed porcelain crucible and ignite . Cool in a

desiccator, and weigh. lhe residue shall be considered entirely inooluble

ailicenua material unless barium sulfate hae been found to be present by
qualitative enalysis (see 4.1). When barium sulfate is present end it is

desired to &termine itn percentage proceed as follows.

4.2.1.1 Mix the ignited residue with cbout 10 timee ite weight of A.c.S.

reagent grade anhydroue sodium carbonate (grinding the mixture in an egete

mortar i f ner.eaaary), and fuse the ❑itiure in a covered platinum crucible,

heating about 1 hour. Let cool, place crucible and cover in a 250-ml becker,
add about 100 ml of weter, end heat until the melt is disintegrated. Filter on

peper (leaving crucible and cover in the becker ) and waah the beaker and filter
thornu~ly with hot water to remove soluble sulfates. Place the bedcer

containing the crucible and cover under the funnel, pierce the filter with a
glass rod, cud wash the cerbonate reeidue intn the beaker by meerm of a jet of
hot water. Weeh the paper with hot, dilute hydrochloric acid (see 3.1) and then
with hot water. If the cnrbonate reeidue ia not completely dissolved, add
sufficient dilute hydroch loric acid to effect solution. Remove crucibleaod
cover, waehing them with e jet of water. Heat the solution to boiling and add

10 to 15 ml nf dilute sulfuric acid (Bee 3.2) and continue the boiling for 10 to

FSD. TSST M.STDD STD. NO. 141C
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15 ❑inutee longer. fat tie precipitate settle, filter “on a weighed cooch
crucible, wash with hot water, ignite, cool, and weigh as BaSO~. Subtract

I
from tie’result of the previous determination <o obtain the siliceous material.

4.2.2 Total lead as PbSO& Use the combined filtrate and washings fcom

I 4.2.1 and follow the procedure Siven i“ method 7.271.

4.2.3 Total chromium as PbCrO& Us: the procedure and calculations
presribed in method 7111.

4.2.4 Calciwn. Ignite 2 g wei~ed to the nearest 0.1 ms of the pi@ent and
dissolve ‘idue in hydrochloric acid as in 4.2.1. ‘fhen, without filtering
the iosoluble matter, transfer to a 500-ml volumetric fLack , atmtrate with
hydrogen sulfide, make alkaline with ammonia, fill to the ❑ark, mix, and filter”
throu@ a dry paper,. discarding the first 20 ml. Tra”o fer a 250-ml aliquot o f

the filtrate (corresponding to 1/2 of the wei@.t of sample used) to a 400-uIL

benkec. Make sli@tly acid to litmus with dilute hydrochloric acid (Bee 3.1).
Boil to expel the hydrogen sulfide. Add a few drops of A.C.S. reagent grade

nitric acid. Make just alkaline with amnonium hydroxide and add 5 ❑l in excese.
Heat to boiling and B1OW1Y add, tiile stirring, 10 to 15 ❑l of hot saturated

ammoriium oxalate solution. Centinue boiLing until tie precipitate become6
granular; let stand &cut 30 ❑inutes, filter, and wash with hot water until free
from ammonium 0 ~late. Pierce the point of the filter paper with hot water.
Pour warm 20 percent SUI furic acid throu~ the paper, and wash a few times. Add

about 30 ❑l of the sulfuric acid, dilute” to about 25o ml with hot water, and
titrate at once with the O.LN potanaium permansanate solution. lhe ‘solution

should not be below 60” C &en the eod point is reached.

?ercent CaO = A X N X O .02S04 X 100

s I

I
Where: A - ml of standard Potassium pcnnanganate solution used for titration.

N = Normality of the potassium perutaoganate aolutiom. I

S . s of sample need.

4.3 Computations.

4.3.1 Percentage of total lead (Ft.),present in the form nf PbCrOQ

4.3.1.1 Compute the percentage of lead (Fb) present in the form of lead ..

chromate of the total lead (Pb) in the pigment as followc .
..-.

4.3. L.2 Compte the percentage of lead sulfate .6 &termined in 4.2.2 by the

factor 0.683 to obtain the percentage of total lead (ph) in the pismeot. Call
this value “B”.

I
FSO. ‘LTiSTt4iTTFQllS’EJ. NO. LkLi
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I 4.3.1.3 Multiply the percentage of lead chromate as determined in 4.2.3 by
the factor 0.641 to obtain the percentage of lead (,%) present m lead chromate
in the pifment. Call thin value “A”.

4.3.1.4 Then l’C1l,the percentage of total lead. (Pb) present in the pi~ent in
the form of PbCr04, is obtained by the following equation:

I 4.3.2 Pure chrome green. Add the percentages of barium Bulfate, when
present, calcium oxide , and insoluble eiliceous ❑aterial and subtract the sum

1

from 100 to determine the percentage of pure chrome green in tie pignent.

~
5. N3TES

5.1 None.

6. FSECISION

6.1 M data.

I

I
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ANALYSIS OF PIQiENT EXTSACT~ FROM IRoN OXIDE PAINTS

L. SCOFS

1.1 This method covers procedures for the analysis of pigment extracted from
iron oxide paints.

2.

2.1

2.2

2.3
2.4

2.5

2.6

APPARA’IUS

Seaker. A 250-ml and a 600-ml beaker.

Steam bath.

Filter pa~r. Filter paper, slow speed.
Porcelain dish .

Porcel sin crucib le.

Desicc,8tot-.

3. - SEAGSNTS

3.1 Acetic acid solution (4 percent). Mix 40 ❑l of A.C.S. reageot grade
Slacial acetic acid with freshly dis tilled water and dilute to 1 liter.

3.2 Hydrochloric acid (1 to 1). Mix equal parte by volume of A.C.S. reasent

grade hydrochloric acid and freshly distiLled water.

3.3 Methyl orange indicator.

3.4 Ammonium hydroxide. A.C.S. reagent grade ammonium hydroxi&.

3.5 Hydrochloric acid. A.C.S. reagent grade hydrochloric acid.

3.6 Standard p.ata~sium ferrocyanide nolutioo. Dissolve 22 g of potassium
ferrocyanide in water and dilute to 1 liter. (Sodium sulfite may be added to

I etabilize the eol”tion i“ the proportion of 7 g per liter of ’,aolutian). ‘Da
standardize , tranafer abnut 0.2 g, wei~ed to the ❑earest 0.1 MS, of metallic

zinc to a 400-ml be&er. Dissolve in 30 ml of 33 percent hydrochloric acid.

1

Drop in a nmall piece of Iicm”s paper and add ammonium hydrotide until slightly
alk ali”e. Add hydrochloric acid until juet acid, and then add 3 ml in e=ees.
Dilute to abnut 25o ml with hot water and heat ❑early to boilins. Add the

ferrocysnide solutioo slowly from a burette with constant atirringuntil a drop
tested nn a hhite porcelain plate with a drop o f tie UCanyl indicat~r.~ow~ ~

brown tinge after standing about 30 aeconde . F.U” a blank with. the came amounts

of reagents and water. Calculate the weight of zinc oxide in g equivalent to 1
ml of the eolution as follows:

I F~. lZST MSTfi3D S’KI. ND. 141C
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F = s X 1.2447

A-B

Where: F = zinc oxi& equivalent of the standard pntassium ferrocyanide

OOIU tion in g per ml.
S - g of metallic zinc.

A u ❑l of potassium ferrocyanide solution required for titration

zinc.
B = ❑l of potaeaium ferrocyanide solution required for titration

blade .

3.7 Distilled water.

4. PSOCEDUSE

Examine the pi~ent extracted from the paint by method 4021 au follows,

of the

of the

4.1 Organic coloring ❑atter. Use the applicable qualitative procedures given
in method 5021.

4.2 Total i?on oxide. Uae the procedure and calculation given in ASlll D 50.

4.3 Totel zinc oxide. Wei@ to the nearest 0.1 mg abnut 1 g of tie pigment
and transfer to a 250-ml beaker. Wet with few drops of acetone and add 50 ml of

acetic acid solution (gee 3.1). Werm on e oteam bath for 10 ❑inutes with fre-

quent stirring. Remove, allow to settle, and filter through a hi~ retention
filter paper. Catch filtrate in a 600-M1 beaker. Wash residue 3 times with the
acetic acid solution and twice with digtilled water. Add 3 drops of ❑ethyl
orange indicator to the filtrate and ❑~e slightly alkaline with A.C.S. reagent
grade ammonium hydroxide. Neutralize with A. C.St=teagent grade hydrochloric
acid and add 3 ml of the acid in e%ess. Adjust with hnt water to a volume of
250 ml and heat nearly to boiling. Titrate the not solution with standard
potaa.sium ferrocyanide eolution. Sun a blade using the same amounts of reagentn
and water.

4.3.1 Calculate the total zinc and percentage of zinc oxida in the pipent
using the following equation;

Percent ZnO = (A - B) X F X 100
s

Where: A = ❑l of standnrd pet.waium ferrocyanide eolution used for titr.stio” of

the sample .
B u ❑l of standard potassium ferrocyanide solution used for titration of

the blatic. ...%
F E zinc oxide equivalent nf the standard potasaium ferrocyanide

nolution in g par ❑l (see 3.6)
S = c of sample used.

FED, TZST MET~D STD. 141C
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4.4 Total calcium. Use the procedure and calculation given in ASlt’1D 50.

4.5 Insoluble siliceous ❑atter. Transfer about 1 g weighed to the nearest

0.1 ❑g of the pigment to a porceLain dish and i~ite at a duLl red heat to
&stroy organic matter. Cool, add 20 ❑l of hydrochloric acid (see 3.2) ; cover

and heat on a steam bath until no dark specks can be eeen in the insoluble
residue. Semove cover, add 10 ❑l of A.c:S. reagent grade hydrochloric acid, and

evaporate to dryneos on a a team bath. Uoisten the residue with the hydrochloric

acid and dilute with about LOO ml of distilled water. Briog the solution to
boiling nod allow the insoluble matter to settle out on a steam bath. Tranafer

the insoluble matter to a filter paper and wash well with hot water. Place the

filter paper end its contents in a weighed procelein crucib Le and ignite. Cool
in a &siccator, weigh and calculate the percentage of inooiuble silceoug matter.

5. NOTES

5.1 None.

6. PSECIS ION

6.1 w data.

....

..-
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ANALYSIS OF PI@lSHT EXTSACTED FSOM WOOD-SASH PoTTY

1. S03PE

1.1 lhis ❑ethod covers procedures for the analysis of pigment extracted from

wood-sash p!tty.

2. APPARATOS

2.1 Beakers, 200- and 250-M1 beakers.

2.2 Steam bath.

2.3 Gooch crucib le.

3. REAGENTS

3.L Hydrochloric acid (0.1 N). Add about 9 ml of A.C.S. reagent grade

hydrochloric acid to about 900 ml of distilled water, cool and dilute to 1
liter. Standardize against freshly standardized sodium hydroxide solution

any other accurate ❑ethod, using ~enolphthalein indicator solution.

3.2 Alcohol. Ethyl alcohol (95 percent) or specially denatured alcohol

formula 30 or 3A of tie Oni ted States Bureau of Internal Revenue.

or by

3.3 Hydrochloric acid (1:1). Mix equal parts by volume of A.C.S. reagent

grade hydrochloric acid and freshly distilled water.

3.4 Bromine water. Prepared by saturating freshly die tilled uater with
A.C.S. reagent grade bromine.

3.5 Ammonium oxalate solution. A saturated solution of A.c. S. “reagent gra&

ammonium oxalate in freshly distilled water.

3.6 Standard potassium permanganate solution (0.1 N). Dissolve 3.161 g of
A.C.S. reageot grade potassium permanganate in a liter of freehly distilled

water, let mtand 8 to 14 days, mi~on off the clear solution (or.filter throua
an asbestos filter)”, end standardize ES follows: Transfer 0.3 g, wei~ed to the

nearest O.1 mg of sodium oxalate, National Bureau of Staqdards standard sample
40F (dried for 1 hour at 105” C), to a 600-ML beAcer. Add 250 ml of dilute sul-

furic acid (Gee 3.10), previously boiled for 10 to 15 ❑inutes and then cooled to
27° C +3” C. Stir until the o xalate has dissolved. Add 39 to 40 ❑l of the

potaas%m permanganate (0.3”g of the sodium oxalate required 44.75 ❑l of 0.1 N ,
potasaium permanganate solution) at a rate of 25 to 35 ❑l per minute, tiile

etirring slowly. let stand until the pink color disappears (about 4>. sec.mds)
(see 5.1). Heat to 55”-60” C and complete the titration by adding *e permanga-
nate eolution until a faint pink color persists for 30 seconds . Add the last

0.5 to 1 ml dropwise, with particular care to allow each drop to become
decolonized before the next is introduced.

FED. TSST METW3D STD. NO. 141C

.1

Downloaded from http://www.everyspec.com



METHOD 7301
January 24, 1986

3.7 Hydrochloric acid (1 to 10). Mix 1 part by volume of A.C.S. reagent

grade hydrochloric acid with 10 parts by volume of freshly distilled water.

3.8 Nitric acid (1 to 3). Mix 1 part by volume of A.C.S. reasent grade
nitric acid with 3 parts by volume of freshly distil Led water.

3.9 Sulfuric acid (1 to 1). Mix equal volumes of A.C.S. reagent grade
sulfuric acid and freshly distilled water:

3.10 Sulfuric acid (1 to 19). llix 5 parts by volume of A.C.S. reagent grade

sulfuric acid with 95 parta by volume of freshly digti Lied water.

4. FtlOCEOUSE

Examine the pi~ent extracted from the

4.1 Qualitative analysis. Tea t the
to determine the presence of materials

specification.

I 4.2 Quantitative analysis.

putty by method 4021 as follows.

pipent by regular qualitative procedure
not permitted in the product

4. 2.1 &action and free alkali. Wei* 2 ~0.01 g of the pi~ent ioto a 200-ml
beaker , and add 100 ml of distilled water. Boil for 5 ❑inutes and filter thrnu~

paper. Add a drop of methyl oranse indicator to a 5 ❑l aliquot of the filtrate
to datermine its neu trality. To the remainder o f the filtrate add two drops of

~enoldlthalein indicator and titrate with the standard hydrochloric acid
solution bee 3.L),

4.2.2 Calcium carbonate (in the absence of Wite lead). Determine the
calcium carbonate content of type I putty as foLlows.

I 4.2. 2.1 Wei@ to the nearest 0.1 @g 0.25 g of the dry pi~ent and tranefer

CO 250-uIL beaker. Moisten with alcchol (see 3.2) and dissolve in abcat 20 ❑l
of hydrochloric acid (ace 3.3), keeping the beaker covered. Digest for 10
minutes on the steam bath and dilute to about 150 ml. FiLter the solution and

I wash the insolub Le residue with hot water. Md a few ❑l of the brwmioe water
(ace 3.4) co the combined filtrate and waahinga and heat to boiling to expel the
e=eee bromine. Allow to COOL aametiat and make alkaline with A.C. S. reagent

grade ammonium hydroxide. Heat for a shnrt time with etirring to coagulate any
) precipitate, of iron, aluminum, etc. , that ❑ay have formed. AI1ow the

precipitate to settle, filter through paper and wash thorougjIly k.ithhot water.
Seduce the volume of the filtrate and washings to about 200 ml. Md n few ❑l of ,
the ammonium b ydco tide and continue am pceecribed in the followins.

I 4.2.2.1.1 Heat to boiling and SLOWLY add, while stirring, 10 to 15 Ml-of ~ot
saturated ammonium oxalate .qolution (see 3.5). Continue boiling until the

FED. TI!gTMETSDD S211, N3. 141C
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precipitate becomes granular; let stand about 30 minutes. filter, wash with hot
water until. free from anmoniumo=late. Pierce the apex of the filter paper

with a stirring rod and wash the precipitate into the beaker with hot water.
Pour warm dilute sulfuric acid (see 3.10) through the paper and wash a few
times. Add abcmt 30 ❑illiliters of the sulfuric acid, dilute to about 250 ❑l

with hot water, and titrate at once with the standard potassium permanganate
oolution (eee 3.6).” me solution should, not be below 60” C then the end p“int
is reached.

4.2.2.2 Calculation. Calculate the percentage calcium carbonate in the
pigaent as follows .

Percent CaC03 - A x N x 0“050 x LOO
s

..
here:

A = Milliliters of standard potassium permanganate solution required for

titration of the sample.
N .=Normality of the potaaaium permangnnate solution.

S = Grame of sample used.

4.2.3 White lead and calcium carbonate. Determine the tiite lead a“d calcium

carbonate of type II putty as follows.
..*.

4. 2.3.1 White lead. Weim to the nearest 0.1 mg 1 g of the dry pigment into
a 250-ml bedcer, ❑oisten with a few drops of the alcchol (ace 3.2), add slowly
25 to 30 ml of A.C.S. reagent grade hydrochloric acid, cover, and boil for 5 to
10 minutes. Dilute to about 150 ml with hot water andheat for about 15

❑inute.e. Let settle on the steam bath, and filter khile hat, washing any
ineoluble reni&e thorou~ly with hot water. (Avoid allowing the filter peper
to become cold. ) hake the eolution just alkaline with A. C.S. reagent grade ‘-
ammonium hydroxi&, then just faintly acid to .Litmun, using dilute hydrochloric

acid (ace 3.7). ‘lhe finel volume should contain about 1 percent by volume

hydrochloric ecid. Dilute to about 300 ml and pass hydrogen eulfide gas into

the clear eolution to complete precipitation. (Sometimes it is necessary to

start the precipitation by adding a drop or twa of ammonium hydroxide. ) let
settle, filter .on paper, aod w86h witi water containing some hydro~n sulfide.
Setain the filtrate and washings for use in 4.2.3.2. Diseolve tbe SU1 fide from

the filter paper with hat dilute nitric acid (see 3.S). Add 5 to 10 ml of

dilute sulfuric acid (see 3.9) , and evaporate until copious fumes of sulfur
trio xide are evolved. Cool, add about 75 ml of alcohol (see 3.2). Stir , let

eettle, filter on a weighed Gooch crucible. Wash with the”alcohol diluted with .

& equal volume of die tilled water. Ory , gently ignite, and wei@ as lead

eulfate”. Multiply this ,wei@t by the factor 0.854 and report the result as
basic carbonate &ite lead.

.... . .
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4.2.3.2 Calcium carbonate.
.-

Boil the combined filtrate and washingc from the
eulfide separation (eee 4.2.3.1) to expel the hydrogen sulfide. Add a few drops

of A.C.B. reagent grade nitric acid and heat for a few ❑inutee longer. Allow to
cool eomekhat and make a3kaline with A.C.S. reagent grade ammonium hydro xide.
Heat for e short time with stirring to coagulate. any precipitate, of iron,

aluminum, etc., that may hcve formed. Allow the precipitate to settle , filter
throufjr paper and wash thorou$cly with hot water. Seduce the volume of the
filtrate and wash inga to about 200 ❑l. Add a few ❑l o f the ammonium hydroxide
and continue as prescribed in the fallowing.

4. 2.3.2.1 Heat to boiLitcg and slowLy add, $hile etirring, 10 to 15 ml of hot
eeturated ammooium omlace solution (ace 3.5). Continue boiling until the
precipitate becomee granular; let stand about 30 ❑inu tes , filter, wash with hot

water until free from ammonium o xclate. Pierce the apex of the filter paper
with 8 .ctirring rod and waah the precipitate into the be&er with hot water.
Pour warm dilute sulfuric acid (ace 3.10) thrau~ the paper and wash a few
times, Add about 30 milliliters of the eulfuric acid, dilute to about 250 ❑l

with hot water, and titrate at once with the staodcrd potasaium parmangcnate

.colutinn (nee 3.6). lhe solution .chould not be below 60° C *en the end point
is reached. Calcu late the percent calcium carbonate ae prescribed in 6.2.2.2.

5. tw’rss

5.1 If the pink color shauld persist because the pcrmanganate ie in ezeoe,
diacatd and begin again, adding a few ❑l less of the permanganate nolution,

6. PSECIS ION

601 f% data,

. .
1.
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I

wA3,w IS oF” PIGMENT EXIRACTEO FRON B.MCS PAINTS

1. smm

1.1 lhia method covers procedures for the analymia of pigment extracted from
black paints.

2. AFPARATUS

2.1 Beaker, 400-uII beaker.

2.2 Forcel.sin dish.

2.3 Steam bath.

2.4 Cooch crucible.

2.5 ~ffle furnace.

3. BEAGSNTS

3.1 Alcohol. Ethyl alcohol (95 percent) or specially denatured alcohol
formula 30 or 3A o f the United States ‘Bureau of Internal Revenue.

“3.2
nitric

3.3
A.C.S.

3.4

3.5

3.6

3.7

3.8

Nitric acid (1 to 3). Mix 1 part by volume of A.C.S. reagent grade
acid with 3 parts by volume of freshly distilled water. .

Bromine. water. Prepared by saturating freshly distilled water with
reagent grade bromine.

Sulfiric acid. A.C. S. reagent gra&.

Ammonium hydroxide. A.C.S. reagent grade.

Hydrochloric acid. A.C.S. reagent gra&.

Hydrogen pero xi&. A.C.S.”reasent grade.

Stanno”s chloride solution. Dinmolve 50 s of A.C.S. reagent gra&
atannc.ua chloride in 300 ❑l of A.C.S. reagent grade hydro&loric acid and dilute””
with freshly distilled water to 500 ml. ~ep ~he clear solution in a tightly
atoppered bottle containing ‘e.amemetallic tin.

3.9 Pot.m”ai“m permanganate solution (0.1 N). Dissolve 3.161 g of A.C.S.

reagent grade potassium permanganate in a liter o f freshly din tilled water, let
stand S to 14 days, ciiphon off the clear solution (or filter througli’-ahtlsbeatoa
filter), and standardize as fOllOws: Transfer 0.3 gram weighed to the nearest

0.1 ragof sodium oxalate, tLatiooal Ihreau of Standards ntandard sample .40F,

FED. TEST METKID STO. NO. 141C
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(dried for 1 hour at 105° C) to 600-ml beaker. Add 250 ❑l..of dilute sulfiJric
acid (ace 3.10) , previously boiLed for 10 to 15 minutes and then cooled to 27” C
:3” c. Stir until the o~late has dissolved. Add 39 to 40 ❑l of tbe potaasium

pormanganor.e (0.3 g of the eodium oxalate requiree 44.75 ml of the ~taenium
permanganate solution) at a rate of 25 to 35 ❑l per ❑inute , while etirring

S1OW1Y. Let stand until the pink color disappear. (about 45 aecondc) (see
501). Heet to 55” C to 60” C and complete the titration by adding the pcrman-

ganate solution until a faint pidc color persists for 30 seconds. Md the last
O.5 to 1 ml dropwise, with particular care to allow each drop to become

decolonized before the next ie introduced.

3.10 Sulfiric acid (1 to 19), Iiix 5 parts by volume of A. C.S. reagent gcdc
sulfuric acid with 95 parts by voLume of freshly dintLlled water.

3.11 Uercuric chloride .sol”tion. A saturated solution of A.C.S. reagent

grade ❑ercuric chloride (60 to 100 g per liter).

I 3.12 .%IlfUric-phos phoric acid ❑ixture. Mix 150 ❑l of A.c. S. reagent grade
sulfuric ecid with 150 ml of A.C.S. reagent grade phopshoric acid and dilute the
mixture with freshly distilled water to 1 liter.

I

3.13 Sodium di~enylamine sulfonate indicator ~ol”tion. Oiaeolve 0.2 g of
p-di~enylamine sulfonic acid sodium salt, (C2H5NHC6-~4-S03Na) in 100 ml of
ftcahly distilled water .

3.14 Stendnrd potat!6ium bichromate .qolution (0.1 N). Diaeolve 4.904 g of
A.C.S. reasent grede potaesium bichromate in freshly distilled water and dilute

to 1 liter. Standardize against NSS standard sample Nc.. 27.

3.15 Other reagente. As prescribed in the individual metioda referenced
herein.

4. FSOCEDOSE

Sepasate the pi~ent frnm the vehicle of e wei@ed cmount of the paint by ❑ethod
I 4021 and examine the pigment and vehicle individually aB follows.

4.1 Carbon end insoluble ❑ineral ❑eterial. Wei& to the neareet 0.1 mg about
1 g of the pigment and trana fer to a porcelain dish, Moisten with a few drops o f

tie alcohol (see 3.1), end add 20 ml of A. C.S. reagent grade hydrochloric acid.
Cover, and heat on steam bath for 15 minutes. Semove cover end evaporate to
dryness . Moieten the reeidue with a few drops of the hydrmch Lnric acid, end add

~

25 ml of water. Bring this solution to a boil and let the insoluble ❑atter

settle out on a steam bath. Filter on a wei~ed Cooch crucible, and wach with
hot water until the weshings cre free from lead and iron. Setain the filtrate
and weahings for uee in 4.2.1. Dry the crucible and contents at 105” C 22”” C t

(221” F +3.6” F) for 2 houre. Ignite for 7 ❑inutes in a current of dry carbon
dioxide Tueing a bee crucible cover) with a flame about 20 cm him. Cool in a

~ FED. TSST MSTH3D STD. NO. 141c
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current of dry carbon dioxide and weigt. The. increase of weig-tt repreaentB the
wei~t of combined carbon and imjoluble mineral matter in the .qample. lhen
ignite with free acceaa of air or in a current of oxygen until all carbon is
consumed. Cool the crucible in a desiccator and weigh . Calculate and repmrt
the loss in wei@t aa percentage of carbon and che wei@t of the residue in the
crucible aB ~rcentage of insoluble mi?er,al matter in the pi~ent.

4.2 Lead oxi& as Pb’jO&

4.2.1 Lead oxide in pignent. Dilute the combined filtrate and washings from
4.1 to about 250 ml vith distilled water. W& tralize with A.C.S. reagent grade
ammonium hydroxide and then add between 2 and 3 ml of A.C.S. reagent grade
hydrochloric acid in exees. Pass in a rapid stream of hydrogen sulfide until
all the lead is precipitate d.’ Allow tbe precipitate to settle, filter throu& a

paper and wash the precipitate with water containing a little hydrogen sulfide.
Retain the filtrate and washings for use in 4.3. Diniolve the precipitate from
the filter with hot dilute nitric acid (see 3.2). Add 10 ml of A.C.S. reagent
grade sulfiric acid and evaporate until copious fumes of sulfur trioxide are

evolved. Cool, add 75 ❑illiliters of dietilled water and 75 ml .of the alcchol
(.ee 3.1). Stir,, let settle and filter throu~ a weighed Cooch crucible. Wash
with alcohol diLuted with an equal volume of di”.stilled water. Dry, ignite
gently, and weigh the precipitate as PbS04.

4. 2.2 Lead oxide in vehicle. Evaporate the orsanic solvents from the vehicle
obtained i“ 1! i“ a porcelain crucible on a eteam bath. West the crucible and
ita contents in an oven at 105° +2° C (221° F ~3.6” F) for several houre to

remove all traces of water. Pla;e the crucible on the floor of a hood and burn
off most of che organic matter wing a low flame . ‘hhen the contents of the
crucible have reached a charred state place the crucible in a ❑uffle furnace a“d

ignite at a dull red heat, not over 600” C. Dissolve the ash in dilute nitric

acid (see 3. 2) using a few drops of A.C.S. reagent grade hydrogen perotide and
warming on a steam bath if necessary. Carefully transfer the acid solution to a

400_ml beaker filtering throu”m paper, i f neceeaary to remove any carbonaceous
❑atter. Continue by adding 10 ❑l of A.C.S. reagent grade sulfuric acid and
evaporate until copious fimes of .sulfir trioxide are evolved. cool, add 75 ml
of dietilled water and 75 ml of the alcohol (see 3.1). Stir, let settle and

filter throu~ a wei@ed Cooch crucible. Wash with alcohol diluted with an

equal volume o f distilled water. Dry , ignite gently, and weigh the precipitate
aS PbS04.

4. 2.3 Calculation. Calculate the percentage of lead otide expressed as
Pb304 on the basis of the pigment content of the paint as follows.

4. 2.3.1 Convert the wei@ts of the PbS04 obtained in 4.2.,1 and 4.2.2
respectively , to grams of Pb304 by ❑ultiplying by the facCor 0.7536.

... . .,

4.2.3.2 From the weight of ‘&304 6bteined in pifgnent (see 4.2. 3:1) and

the wei~t of the pi~ent used, determine the percentage of Pb304 in the
extracted pigment .

FED. .TEST METIS)D STD. ttl.3.4lC I
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4.2.3.3 CaLculnte the amount of Pb304 found in the vehicle (ace 4.2.3.1)
to a percentage of pi~ent basis using the following equaFion:

Mrere:

4 = Grams of Pb304
B - Grcms of paint

Percent Pb304 = ~ x 100

obtained in vehicle (Bee 4. 2.3.1).
used in extraction of pigment (see 4).

D E Percentage of pi~ent i“ paint expressed as a decimal fraction.

4.2:3.4 Report the eum of the percentage of Pb304 found in 4.2.3.2 and
4.2.3.3 X8 the percentage of lead oxide in the pigment.

L.3 Iron oxide as Fe?Oq.

I 4.3.1 Iron oxide in pif$nent. Heat the combined filtrate and washings fran
4.2.1 to eweL the hydrogen auLfide. Add a few milliliters of bromine water
(see 3.3) and continue heating to expel the exc.eas brcmine. Drop in the
atannoua chloride solution slowly until the last drop mckea the solution
colorless or free from any tinge of yellow, Add 1 or 2 drops in excess of

etannous chloride solution. Keep the watch glass on the beaker hhile adding the
atannoue chloride eolution, and agitate tbe hot iron solution after each
addi tion. If too much stannoue chloride is ad&d by ❑istake , add the potassium

permanganate eolution (see 3,9) to the 8olution until a yellow colar appears,

then again add the staonous chloride solution drop by drop until the yellow
color just diaappe.are, again adding one or two drops in e =ess . Dilute with 200
ml of cold water, then add all at once with vigorous etirring 15 ❑l of the
mercuric chloride solution (see 3.11). Iat stand 3 or 4 minutes . A slight
hhite precipitate should form. If none, or a heavy grayish precipitate forma,

the determination should be discarded and repeated. Add 15 ❑l of the sulfuric-

@onphoric acid mixture (Bee 3.12) and 6 co 8 drops of the oodium di~enylamine
indicator solution (see 3.13). Titrate with the standard potassium bichromate
aolutinn (eee 3.14), taking the sudden change of the green color to a purple
color as the end point.

I
4.3.2 Calculate the total iron as percentage of ire” oxide in the pi~ent

using the following equation:

Percenc Fe203 .=
A X N X 0.079g5 ~ loo

s

there:

A = NiIliliters of standard potassium bichromate solution required for the .
titration.

N = Normality o f potaeeium bichromate solution.
S = Grame of acmple used.

FED. l13STMETHOD Sm. N3. 141C
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5. NOTES

5.1 If the pink color should persist becaut?e the permangnnat.e is in e=e8s,
discard and begin again, addiug a few milliliters less of the permanganate

solution.

6. PSECISION

6.1 NO. data.

FSD. TSST METHOD S’KJ. tJ).141C:
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ANALYSIS OF PICMENT EXTSACTED FROM ISON OXIDE-ZINC CSROMATE

1. SIXIPE

L.1 This ❑ethod covers procedures for the analysis of pitgnent extracted from
iron oxi&-zinc chromate paints and primers. .

2. APPARATUS -

2.1 Beakers, 400- and 600-ml beakers.

2.2 Porcelain crucible.

3. RZACENTS

3.1 Sta””ous chlori& solution (10 percent). Dissolve 50 s of A.C.S. reage”c
grade stannou.s chloride in 300 ml of A.C. S. reagent grade hydrochloric acid and
diLute with freshly distilled water to 500 ❑l. I@ep the cLear sohticm io a
tightly stoppered bottle containing come metallic tin.

3.2 Sodium hydroxide ~ol”tion (3o percent). Dissolve 30 g of A.C.S. “reagent
grade @odium hydroxide in 70 ❑l of freshly distilled water.

3.3 Hydrochloric acid (1 to 3). Mix 1 part by volume of A.C. S. reagent grade
hydrochloric acid with 3 parts by volume of freshly distilled water,

3.4 Sulfuric acid (1 to 4). Mix 1 part hy volume of A.C.S. reagent grade
sulfuric acid with 4 parca by volume of distilled water.

3.5 Formic acid mixture. Add 60 ❑l of A.C.S. S&agent grade ammonium
hydroxide to 4D0 ml of A.C.S. reagent grade formic acid. In another container,
dissolve 500 g of A.C.S. reagent grade ammonium 6ulfate in approximately 1 liter
of freshly distilled water. Mix the two solutions and add au fficient water to

make 2 Liters.

3.6 Hydrochloric acid (~ to 1). Mix equal parts by volume of A.C.S. reagent
grade hydrochloric acid and freshly distilled” water.

3.7 Tart&ric acid (25 percent). Dissolve 250 g of A.C.S. reagent grade
tartaric acid in freshly distilled water and dilute to 1 liter.

3.S gtandard potasai”m perna”g.mi?te sol”ution (0.1 N). Dissolve 3.161 g of
A.C,S. reagent grade pot.s8aium,permanganata in a liter o f freshly” distilled
water, let stand S to 14 daya , siphon off the clear solution (or filter throu&

an asbestos filter), and standardize aa follows: Tramfer 0.3 g weighed to the
neares c O.1 mg of sodium axalate , National Surea” of Standards star,dard aampLe
hOF (dried for 1 hour at 105” C) to a 600-ml betier. Add 250 ml of dilute

FZD. TEST METHOD STD. NO. 1610
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I sulfuric acid (see 3.11) previou.ely boiled for 10 to 15 ❑inuten and theo cooled
to 27” 23” c. Stir until the oxclate has dissolved. Add 39 to .40ml of the

potassium permangenate (0.3 g of the sodium oaalhte requires 44.75 ❑l of the

potaeaium permanganate solution-o. 1 N) at a rate of 25 to 35 ml per minute,
tdtile etirring elowly. Let stand until the pink color disappears (about 45

I seconds) (see 5.1). Heat to 55”-60” C and complete the titration by adding the

I permanganate solution until e faint pin$ color persists for 30 seconds. Add the
last 0.5 to 1 ❑l dropwise, with particular care to allow each drop to become
decolnrized before the next ie introduced.

3.8.1 Determine the eaceee of permanganate required to impart a pink color to
the eolution, by ❑atching the color by adding the ~rmanganate oolution to the

eeme volume of the sulfuric acid (see.3.8) at 55” C to 60° C. (This correction

usually amounta to

3.8.2 Calculate

equation:

from 0.03 to 0.05 ml).

the normality of the permangante

N=
s

0.06701 (A - B)

eolution u.cing the following

..

here:

N = Normelity of potaaeium permanganate eolution,
S o Grams of sodium oxclate used.
A - Milliliters of potassium permanganate solution required for the sodium

oxclate enlution.
D E M{llilitera of pntas.si”m permanganate solution required fnr the eulfuric

acid end black.

-
3.8.3 The standard potaeaium permanganate eolution shall be stored in a

glasa-stoppered bottle painted black to keep out Ii ght.

3.9 Silver nitrate solution (2.5 percent). Dissolve 2.5 g of A.C.S. ren”gent

grede silver nitrate in frechly dietilled water and mcke up to 100 ml volume.

3.10 Ammonium peraulfate solution. A freshly prepared eolution of A.C.S.
reagent grade ammonium pereulfate in freshly dietilled water in the proportion
of 4 g per 20 ml of eolution.

3.11 Sulfiric acid (1 to 19). Mix 5 partn by volume of A.C.S. reagent grade

eulfuric acid with 95 parts by volume of freshly dietilled water.

3.12 Hydrochloric acid (1 to 2). Mix 1 part by volume of A.C.S. reagent” ‘
grede hydrochloric acid with 2 parts by volume of freshly distilled water.,

3.13 Ammonium hydroxide. A.C.S. reagent gra&.

FED. TSST MSTNOD STD. NO. 141C
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3.14 Standard potassium ferrocyanide solution. Dissolve 22 g of A.C.S.

reagent grade potassium ferrocyanide in freshly distilled water and dilute to

1,000 ❑l. (A.C.S. reagent grade sodium sulfite ❑ay be added to stabiLize the
eolution in the proportion of 1 g per liter OE solution. ) To ~tandardize,

transfer about 0.2 g wei@ed to the neare~t 0.1 ❑g of A. C.S. reagent grade
metallic zinc to a 400-iOl beaker. Dissolve in 30 ml af hydrochloric acid (see

3.12). Dcop in a small piece of litmus paper, add the ammonium hydroxide (see
3.13) until slightly alkaline. Add the hydrochloric acid until just acid, and

then add 3 ml in excess. Dilute to about 25o ❑l with hot water and heat nearly
to boiling, LbJn in the ferrc.cyanide solution slowly from a burette with
constant stirring until a drop teeted on a tiite praceLain plate with a drop of
tbe “ranyl
indicator (see 3.L5) shows .sbrow”” tin~ after standing about 1/2 minute. sun a

black with the same amounts o f reagents md water. Calculate and record for use

in 4. 3.2.1 the grams of zinc oxide equivalent to 1 ml of the solution en follows:

~ =6 x1.2447

A-B

khere:

F = Zinc oxi& equivalent of the standard

grams per milliliter.
S = Grams of metallic zinc taken.
A = Milliliters of potaaaium ferrocyanide

zinc .
B = Milliliters of potaaeium ferrocy.sinide

blare.

potaaaium ferrocyanide solution io

solution req”uired for titration of

solution required, for titration of

3.15 Uranyl indicator solution. A 5-percent solution of A.c. S. reagent grade

uranyl nitrate in freshly distilled water or a 5-percent solution of A.C.S.
reagent grade uranyl acetate in water made slightly acid with A.C. S reagent
grade glacial acetic acid.

3.16 Mercuric chloride eolution. A saturated solution of A.c. S. reagent

grade mercuric chloride (60 to 100 g per liter).

3.17 Sulfuric -phos~oric acid ❑ixture. Mix 150 ❑l of A.C, S reagent grade
sulfuric acid with 150 ml of A.C.S. reagent grade phos~oric acid and dilute the
❑ixture with freshly distilled water to 1 liter.

3.18 Sodium dim enylamine sulfonate indicator solution. Disa.alve 0.2 g of

P-diphenylemine .qulfonic acid sodium salt in 100 ❑l of freshly distilled water.

3.19 Standard potassium bichromate solution (0.1 N).
521.

h“ prescribed in ASTM D

FBD. TEST METSOD STD. NO. 141C
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3.20 Standard ferrous ammonium sulfate solution (0.1 .N). Disnolve 42 g of

A,C.S. reasent gra& ferroue ammonium sul fate in a cool mixture of 50 ❑l of
A,C.S. reagent gra& sulfuric acid and 950 ml of freshly distilled water. To

obtain the ratio of the ferrous ammonium sulfate solution to the potaEaium
permang.enate eolution (eee 3.S) take 25 ml of the former, dilute to 350 ❑l with
cool diluted sulfuric acid (see 3.11), add 2 ml of A.C.S. reagent grade
~os~oric acid, titrate with sta.dcrd potaasi.m permanga.ate solution to a
faint permanent pink tint. Determine a blark on the came volume of water and

acide , deduct and calculate the volume of potassium permanganate solution tiich
ie equivalent to 1 ml of the ferrous ammonium sulfate solution. lhe ratio of

tbe ferroue ammonium 6ulfate solution to potassium permanganate solution ❑unt be
determined each day the eolution ie used for titrating a teet specimen, unleaa
the ferrous ammonium sulfate solution is kept in an inert atmosphere, i.e. ,

nitrogen or other inert gae.

3.21 Other reagents. As prescribed in the individual ❑etho& referenced

herein.

4. PSOCSDUSE

Examine the pigment extracted from the coating material by method 4021 ae
follows .

4.1 Totel iron oxide. Wei~ to the nearest 0.1 ❑g about 0.5 g of the pigment

into a procelain crucible and ignite gently to destroy organic ❑atter. Trana fer

to e 4007nl beaker and add 25 ml of A.C.S. reagent grade hydrochloric acid.
Cover with a watchglass and digeet just short of boiling (SO” C to 90” C) till

no dark specks can be seen in the ineoluble re.sidoe. If necessary, add a few
drops of the etannous chloride solution (nee 3.1) to assist in dissolving the

iron. When the residue is li@t in color, the solution of iron ❑ay be
considered complete. Dilute with water to abnut 100 ml, neu tr.slize with the

eodium hydroside adding an e=ess and boil. Decant throum e filter paper and

wash the precipitate and residue with water. Redissolve the precipitate with 10

ml of dilute hydrochloric acid ,~see 3.3). Dilute and reprecipitate tie iron

with the #odium hydro~de aolutlon. Heat to boiling, then filter and weah tbe
precipitate. Dissolve the precipitate from the filter paper into the same

beeker with the dilute hydrochloric acid. lhen add 25 to 50 ❑l of water and

heat to geotle boiling (avoid vigoroue prolonged boiling). Drop in tie atannOua
chloride aolutinn slowly until the last drnp makee the solution colorleee or
free from any tinge of yellow. Add 1 or 2 drops in excess of atannoua chloride
solution. Seep the watch gla.sa on the beaker khile adding the atannoue chloride

solution, end agitate the hoc iron eolution after each addition. If too much

etannous chloride is added by mistake, add the pntaseium permanganate eolutiun

(eee 3.8) to the eolution until a yellow color appears, then again add the .
atannoue chloride BOIU tion drop by drop until the yellow cnlor just disappears,
agein adding 1 or 2 drops in eseon . Dilute with 200 ml of cold water, then add
all at once with vigorous stirring 15 ml of the mercuric chloride solution (see
3.16). Iat stand 3 or 4 ❑inutes. A elight white precipitate shnuld form. If

FED. TEST METI13D STD. NO. 141C
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none, or a heavy grayish precipitate forms, the determination should be discarded

and repeated. Add 15 ml of the bulfuric~hos~oric scid mixture (see 3.17) and

6 to 8 drops of the sodium di~enylemine indicator solution (Bee 3.18). Titrate

with the standard potaseium ,dichrcfaate nolution (see 3.19), taking the sudden
change of the green CO1OX to a purple color aa the end point. Caclulate the “
total iron as percentage of iron oxide in the pigment using the following
equation: ,.

Percent Fe203 -
A X N X 0.07985 ~ loo

s

here:

A = f4ilLiLiters of standard pot.gssiurn
titration.

N = NarmaLity of potassium bichromate
S = Grams of, sample used.

4.2 Total chromium and zinc yellow.

bichromate solution required for the

eolution.

4.2.1 Wei@ to”the nearest 0.1 mg about 1 g of the pi~ent and transfer it to
a 600_folbeaker. Add 50 ml of dilute suLfuric acid (see 3.4) a“d heat until tie
zinc yellow is dissolved. (Ihe iron oxide ❑ay not entirely dissolve. If it
does not , filter, the aolutian into another 600-ml beeker. ) Dilute to about 300
ml with dieti Lied water, .9tir and heat to boiling. To the boiling solution add
a amaLl amount of the potaaaium permanganate solution (see 3.8) to insure the

presence of some manganeae. Then add to the boiling soLucion LO ❑l ‘of the silver
nitrate soLution (see 3.9) and 20 ❑l (adding thin slowly) of the ammonium persul-
fate eoLution (see 3.10). lhe hot “solution should show the usual penoanganate
color. If thie color does not deyelop, or i f it disappears, add ❑ore peraul fate.

When the Permaoganate coLor is permanent, boil (best done on a hotplate’) for 10
to 15 minutes to de~troy excess persulfate. ‘hen add 5 ml o f dilute hydrochloric
acid (see 3. 3) and boil for 5 co 8 ❑inutes to reduce oxidized ❑anganeae. me
color now should be tie usual chromate yellow (eee 5.2). Cool to abwt 20” C,
dilute to 400 mL, and add exactly 50 ml of the standard ferroue ammonium sulfate

solution (Bee 3.20), from a burette. Titrate the e xceas of ferrous salt tith the
standard potasaium permanganate solution (eee 3.8). lhe first faint permanent

(1 minute of stirring). darkening of the green color is t~en as the end Point.
(lhe end point is quite sharp and well defined, but requires some practice.
Addition o f e ~eas permanganate increases the depth o f tie color tiich finaLly :
becomes purple).

Determine the volume. of the potaaaium permangante soLu,tion that is equivalent” to
50 ml o f tie ferrcma ammonium suLfhte solut ion according to the procedure for

standardization given in 3.20.

4.2.2 Calculation. Calculate the percentage of total chromium aa Cr03 a“d
the percentage of zinc yellow as follows:

FED. TEST M“S’1’HIIDSITI. W. 141C
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~ercent ~rD3 = (A - B) X N X 0.03334
x ioo

s.

&ere:

A - Milliliters of standard potassium permanganate

~
50 milliliters of the ferrous ammonium sulfate

B = Milliliters of standard potassium permangaoate

titrate the exreaa of ferrous salt in sample.

eolution equivalent to the
solution added.

solution required to

N - Normality of the potaseium permanganate

S = Grams of sample used.

4.2.2.1 Mltiply the percentage of Cr03 by
percentage of zinc yellow in the pigment.

4.3 Zinc oxide.

solution.

the factor 2.4 to determine the

4.3.1 Weifb to the nearest 0.1 ❑g about 1 g of the pigment and transfer to a
250-ml beaker. Add 25 ml of the dilute sulfuric acid (see 3.4) and let stand at

romr! temperature with occasional stirring for several hours. Filter into a

400-1 beaker, wash paper and insoluble ❑aterial with the dilute sulfuric acid
until free of chromium. Dilute to 150 ❑l with distilled water and add 25 ❑l of

the solution of tartaric acid (see 3.7). Make just neutral to litmus paper with

A.C.S. reagent grade ammonium hydroxide and add 25 ❑l of the formic acid mi=ure

(see 3.5). Care muet be observed to adju.sc the acidity to the proper pH (between
2 end 3) for quantitative precipitation of zinc as sulfide. Pass a rapid etream

of hydrosen sulfide throu~ the eolution for 30 minutes. Allow the precipitate

to settle for 30 ❑inutes, filter, and wash with distilled water saturated with

hydrogen sulfide. Place the paper and precipitate in a beaker and dissolve the

precipitate with hot dilute hydrochloric acid (see 3.6). Boil tO remOve
hydrogen SUI fide. filter, wash, and cool. Neutralize with ammonium hydroxide,

then add 3 ml of A.C.S. reagent grade hydrochloric acid in excees. Dilute to

approximately 250 milliliters with hot water, heat nearly to boiling. Titrate

tbe solution thile hot with standard potassium ferrocyanide solution in 3.14.

4.3.2 Calculations.

4.3.2.1 Calculate the percentage of total zinc e%preased an ZnO aa follows:

Percent ZnO = ‘A -~) x F x 100

here:

A = Mlllilters of standard potaseium’ ferrocyanide solution used for titration
of sample.

B - Milliliter of standard potaesium ferrocyanide solution used for titration

of blark.

FED. TllBT14ETHOD S~, NJ. 141C
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F = Zinc oxide equivalent of the standard potaspium ferrocyanide solution in

grams per milliliter (see 3.14).
S = Gram of sample used.

4.3.2.2 Convert the percentage of zinc yello; obtained in 4. 2.2.1 to
percentage of ZnO by multiplying by the factor D.37.

4. 3.2.3 Subtr~t the percentage of ZnO obtained in 4. 3.2.2 from that obtained
in 4.3.2.1, and report the remainder as percentage of zinc oxide in the pigment.

4.4 Insolub~e siliceous material. Weigh to the nearest 0.1 ❑E about 0.5 g of

the pigment and transfer to a 400-ml beaker. Add 15 ❑l of A.C.S. reagent grade

hydrochloric acid and heat gently until the iron oxide and zinc yellow are
cmnpletely diseolved. Evaporate to dryness a“d heat at L05” c +2” C (221° F

+3.6” F) for 1 hour. Moisten the residue with a few dropg of t~e hydrochloric
~cid, dilute to LOO ml vith hot water, boil, fiLter, and wash with Iiot water.
Transfer the filter paper smd cootente to a weighed porcelain crucible. Ignite,
cool in a desiccator and
calculate the percentage

5. MTES

5.1 If the pink coLor
discard and begin again,

weigh. From the wei@ts of- the aah and sample used,
of in601ub Le siliceoue material in the pipent.

should persi.at because the permanganate is in e=esg ,
adding a few ml lese of the permanganate solution.

5.2, After the addition of the ~onium persulfate tbe elapsed boiling time
should be not less than. 15 nor more than 30 minutes .

6. FSECIS ION

6.1 No data.
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ZINC OXIDE ANO ZINC CHSOWATS IN PAINT .PI@tENTS

(COMPI.BxOME~IC METIUID)

1. SCOPE

1.1 This ❑ethod describes a rapid, direct , volumetric method for
of mim?d pigments containing zinc oxide or zinc chromate but is mt

the nnalyoia
armlicable

to the determination of zinc in zinc sulfide pigments . Ihe only i,nte;ierence
❑ay come from the presence of alkaline e.irths, oxides or hydroxide of calcium
or magne Bium which. are sli~tly eoluble in.tbe buffered ❑ixture used to effect
solution, but interference can be eliibinated by the use of the alternate

proce&re described in 4.2.

2. APPASATWS

2.1 FlaBk. A 250 ❑l glass-s toppered Erlenmeyer flask .

3. REACENTS

3.1 Buffer solution (PH 10). Diesolve 54 g of ammonium chloride in some

water, add 350 ml of concentrated ammonium hydroxide and dilute to one liter
with water.

3.2 Disodium ethylenediamine tetraacetate , 0.2 N. Dissolve 37.2 s of disodium

ethylene diamine tetraacetate dihydrate in water and dilute to I liter.

3.3 Eriochrnme Black T (0.5 percent). Dissolve 0.25 g of Eriochrome Black T

indicatoi and 2.2 grams hydroxylamine hydrochloric (as stabilizer) in 50 ❑l
methanol.

3.4 Primary standard. Weigh accurately, about 3 g of oven-dried, hi@ purity
zinc oxide. Dissolve i“ the buffer eolution and dilute to 500 ml With the

buffer solution. Use 10 to 25 ml pipetted aliquots as blarks for

standardiz”atiob with each day’s analyses. Calculate the normality of the

ntandard solution (fbrmality = wei~t of zinc” oxide x 0.04915).

4. PROCEDURE

4.1 Prncedure then alkaline earth pi~ent~ are abaent.

4.1.1 Weiy$ a sample of pi~ent that will contain tie equivalent of 0.1 s of

zinc oxide into a 250-M1 glass -stoppered Erlenmeyer flask.

4.1.2 Pipette an accurate aliquot of 10 to 25 ❑l of the primary standard zioc
oxide into a separate 250-M1 flask.

P130._TSST FK3TSDD S2D. NO. 141c
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4.1.3 Add 25 ❑l of the ammonia-ammonium chloride buffer mixture to the
.smnple, stopper and sh~e vigorously every few ❑inutes over a period of 15
minuteo. Filter throu~ paper of fine porosity into a 400-M1 beaker and dilute

to 300-uI1 with water.

4.1.4 Titrate both sample and etandard with d~.sodium ethylenediaminete tra-
acetete’ using 10 drops of the Eriochrome Black T an indicetor. Just be fore the
end point is reached, add another five drops of the indicator. ‘thecolor change
will be from wine red to blue or from orange-red to green, &pending on *ether
or not chrnmium ie preeent.

4.2 Procedure then alkaline earth pimnentn are present.

4.2.1 Treat aa in 4.1.1 and 4.1,3 ezept add 2 grama of ammonium diphosphate
to the pi~ent sample before the buffer mixture in added. After 15 ❑inutes of
agitation edd a Whatman filtration accelerator pad and agitate the sample

again. Filter thro”@ paper of ❑edium retention into a 400-M1 beaker and waah

the residue with at least 200 ❑l of a wash solution that contains 250 ❑l of the
buffer mixture and 10 gram of the monobasic auxnonium phosphate per liter of
solution. Do not uee water for waching. Proceed an in 4.1.4.

4.3 Calcu letion.

4.3,1 Celculate the ❑ormality of the reagent from the normality of the
standard (see 3.4).

4. 3.2 Calculate the percent zinc oxide:

percent itno”= ml Of EDTA x nO~lity Of ZDTA x 4.069
Weight of pigment sample

4.3.3 If preferred, percent zinc chromate can be calculated from the percent
zinc oxide by the factor 2,62.

5. NOTZS

5.1 None.

6. PSECIS ION

6.1 No data.

FSD, ~sT 14ST~D STD. ND. 141C
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KETUNE CONTENT OF PAINT SOLVSNTS

1. SCOPE

1.1 lhis method determines four of the ketonee: frequently
thinners. It provides for both qualitative and quantitative

used in paint
analysis.

2. APPARATUS \

2.1 Gas chromatography equipped with a flame ionization detector, recorder,
and capability for programmed column temperature.

2.2 Column., A 0.92 ❑eter by 3.2 ❑illimeters diameter Teflon-coated, st,ainlea.s

steel tube packed with 5W80 mesh porous polymer ❑aterial. -1/

3. KEACENT8

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9:

3.10

Glacial acetic acid.

‘Sodium nitroprusside.

ISOPZOW1 alcohol .

Ethyl alcohol.

Ammonium hydroxide.

F%itropkeny lhydrazine.

Hydrochloric acid.

Potasaium hydroxide.

Lrvulinic acid.

2, 4-dinitrophenvlh ydrazin’e. Place 6.0-6.1 s of 2,4-din itropbenyl-

hydrazirte (DNPE). into a 125 ❑l Erlemmeyer flask. ?lowly and carefully add 30 ❑l

of concentrated sulfiric acid Wile stirrins and cooling in an ice bath. Stir

about- 1 hour to dissolve the DNPH. let cool to room temperature, then care fully.
add 90 ml of a 7:2 ❑ixture of 95 percent ethanol: water in 1- t“o2-ml increment .
Cool in an ice bath for about 10 minutes. Crystals may form. Tra”s fer the
reasent to a 200-M1 Erlenmeyer flank vith the aid of another 90 ❑l of the 7$2 95.

percent ethyl alcohol: water mixture, adding it rapidly and with agitation.
tiver the flsak with an acid-resistant closure. and allow to stand overnibt,
Transfer the reagent to a gLa6s-atoppered bottLe, filterins throu~ glass wool
if s residue is present.

~/ Purapak Q has been found’suitable for this purpose.

FED. TS8T FIETWD STO. NO, 141C
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ft. PROOSDURE

4.1 Qualitative te.sta for ketones. 2he eolient obtained from dintillation

method AS’11.iD 3272 is subjected to the following teats.

4.1.1 ualitative tent no. 1. Pipet 0.3 mi of the nolvent into a ❑icro teat

tube. Add 2 drops of glacial acetic acid followed by 2 drops of saturated sodium
❑itroprusside in 50:30:20 - water: isopropyl alcohol: ethyl alcohol. After thor-

cntt\\mixing, tiLt the test tube to an angle of 30 degrees end add 5 drops of
20-percent ammonium hydroxide. Mix the solution and allow the color to develop

for.one minute. ALIorange-to-purple. color ie positive fOr methyl i.@utyl ketOne,
methyl. isoamyl. ,ketone, or mesityl oxide. (Mineral spirits alone yieldc an Off-
ycllow color).

4.1.2 Qualitative teat nn. 2. Place 1 drop of the solvent into a ❑icro teat
tube to With has been added 2 mg of p-nitro~enylhydrcz ine dissolved in 10 ❑l
o f isopropyl alcohol and 5 drops of concentrated hydrochloric acid. Soil the
mixture for 30 seconds and add 3 drops of a saturated tmaLutiam of pntassium
hydro%i& in 95:1 - ieopropyl alcohol: water. An orange-to-red-violet color is
positive for i~ophorone. lhe color chaogea from orange to purple aa the

iaofllorone concentration ie increaeed frnm 2 to 5 percent. (Mineral spirits
containing no ketones yield a bright yellow color hen subjected to thin teat. )
Nhen either of the above qualitative tests is positive, the sample in analyzed

further ea followc.

4.2 Quantitative test.

4.2.1 Sctone extraction. Pipct 1.0 ml of the sclvent into a 50 ❑l glase-

stoppcred Erlenmeyer flaak containing a Teflon-oated ❑agnetic stirring bar.
Add 25 ml of the DNPE reaEent and stoma tbe flcsk. (lhis mocedure is desicned. .
for eolvent mi xturee cont~ininu 5 vercent or less kecoriea. if more are” found-to

be preeent, the original eolve~t biend ehould be quantitatively thinned with
mineral spirits and an aliquot of this dilution carried through the procedure, )

I Stir for 1 hour after the initial appearance of e precipitate. Place the flack
in a refrigerator and swirl periodically over a period of 100 ❑itwtea. Vacuum
filter by trane fcrring the precipitate -snd etirring bar to a 15-ml ❑edium frit
glasa crucible using 25 ml of 1 N hydrochloric acid folLowed by 25 ml of water

I for the tranefer and wa6hing. Mcintain the vacuum over ni~t. Mnre cryetals

will form in the filtrate. S@ filter throue the same crucible using a ❑iniumum
cmount of water for transferring and waehing. Maintain the vacuum for cbout 1
hour. Transfer the crucible co~taining the-precipitate and stirring bar to a
One_mcrlled, 50_ml, reein-reaction flack, Add 40 ❑l of levulinic acid ~ich

containa 10 percent of 1 N hydrochloric acid by volume. Clamp the top, thi:h is
fitted uith e Grahem reflux condeneer, in place and loosely atoppcr the tnp nf
the condanser. Warm on a eteam bath for SO ❑inutes with periodic agitation.
Cool the mixture to room temperature and quantitatively trana fer it to a glaoe-

1 etovpored container u.sins ethyl ether. ‘lheether eolutinn of the extracted. .
ketones ia ready fnr the following treatment and chromatngraphic analyaie.

FED. TEST MliTUOD STD. NO. 141C
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I

4. 2.2 Sample for gas chromatograpbic analyeis. Add 0.1 g of nonane (internal

standard) weighted to the nearest milligram to the ether solution of the

extracted ketones. Mix thorou@ly. Transfer 2 ml of the mixture to a 5-inch by
l/2-inch test tube and add 1 ml ,of distilled water. Stopper the test tube,
agitate gently , and cool to equilibrium in an ice-water bath. Add, dropwise, 1.
❑l o f 40-percent aq”eoun sodium hydrotide. Maintain the temperature below 20” C
and agitate intermittently for 5 ❑inutes. ‘Centri tise the ❑iXture untiL the two
layers separate completely. Traosfer ❑oat’ of the upper layer to a Z-ml, aept”m-
fitted vial and reserve for chromatogra~ic analysie.

4. 2.3 Gas chromato~aphic analysis. With a 10 ml syringe inject 2 microliters
of tie solution prepared aa above into the gas chromatogra~ kich is operated

under the followins conditions:

Carrier (helium ) flo~rate 25 ❑llmin
Injection part temperature 250° C
Flame ionization detector temperature 300” c
Initial column temperature 160” c

Sate of column temperature increaee 3“ Clmin

beginning at 10 min
Final column temperature 225” C
Total length of ru” 40 min

Identify the ketones from previously determined retention

CalCulate tie concentration of each ke tone from the

Cx - c~s

here:

C. is the ketone concentration.

X%XF
AIS

times.

relationship:

..
CIS i.s the internal standard concentration..
Ax is the area under the ketone peak.
.A~ i~ the area “n&r the internal standard peak .
F—is a correction factor &termined with kno-m concentration .

5. Noms

5.1 None.

6. FRECIS ION

6.1 w data.

F~. l%ST METEDD Sm. WD. 141C .
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1. scam

1.1 This method includes two procedures for the determination of the vinyl

chloride-acetate copolymer in modified alkyds and for the ~thalic arhydride
content.

2. APPARATtlS

2.1 Filter crucible.
vinyl resin by adding a
coarae porosity, dry in

3. REAGENTS

Prepare in advance a special filter crucible for the

mat of asbestos fiber to a fritted glass crucible of

an oven, cool in a desiccator, and wei@ .

3.1 Alcoholic potassium hydroxide, 0.125N. Prepare by dissolving 8.3 s of

potaaeium hydroxide pellets in one liter of &.Solute ethyl acobol by refluxing,
then filter.

3.2 Dioxane

4. PROCSDORE

4.1 Vinyl resin.

4.1.1 Wei@ accurately a sample of the vehicle isolated by ❑ethod 4032,
representing 0.1 to 0.2 g of vinyl resin (about 1 to 2 g of vehicle) into a 50-ml
stoppered flask . Add 5 ml of 1,4-dioxane, mix and reweigh.

4.1.2 Pour 200 ml of the filtered 0.125 N alc&olic potaaaium hydroxide into
a wide-mouth 500-ml gloaa-etoppered flask. while ~wirling the alkali solution,
add the contente of the sample flask (see 4.1.1) very slowly , then stopper .md
rewei~ the 50-ml flask . Without delay, shdce the stoppered 500-M1 flask
co”8ta”tlY for 5 mi””tes , starting with the pourins of tie sample (Bee 5:1).

4.1.3 Filter the sample promptly at the end of the asitation throu& the
specially prepared filter crucible, collecting the filtrate in a clean, dry

euction flask. When all the filtrate has drained throu~, set asi& the
filtrate for phthalic anbydride analysis (see 4.2). Continue tbe trane fer and

washing of the precipitate in the crucible with 95 percent ethyl alcohol but &
❑ot add the washing to tie separated filtrate. Wash the crucible twice with
water and finally with 95 percent ethyl alcohol. Dry at 60” C in an oven to
constant wei~t (about 2 houre) , cool and wei$l .

4.2 fbtbalic anhydride.

4. 2.1 Transfer the filtrate from 4.1.3 to a
abaolute ethanol for a quantitative transfer.
filtered 1.0 N potaesi”m hydroxi& in ab.solu,te

1

500-ml Erlenmeyer flask using
Add an additional 50 ml of

eth anol. Attach a condenser and

FED. TFST METw3D STD. NO. 14LC
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reflux for two hours

or a medium porosity

in a water bath. Cool tind filter throu~ a wei@ed Gooch

fritted glass cmcible, using hbaolute ethanol as a wash

medium. Dry-the crucible at i05” C, cool in a desiccator, and weigh.

4.3 Calculation.

4.3.1 Determine the size of the resin .smople from the three weighings made in
4.1.1 and 4.1.2 in the following ❑anner:

Actual sample weight . ~ , original .mple ~ei~t

Where:

A = Wei~t of the stoppered empty flask
B = Wei@t of flask plus sample, plue dioxme (before pouring)

C n Wei@t of flask plus resi&al sample (after pouring)

.4.3.2 Calculate the percent of vinyl chlorideacetate resin as follows:

Percent resin _ Wei *t of precipitate X 100

Wei@t of emnple X nonvolatile fraction

4. 3.3 Calculate the percent phthalic anhydride as follows:

Percent phthalic anhydride ~ ‘ei@t of dipotasaium phthalate X 61.1

Weight of sample X nonvolatile fraction

5. W3TES

5.1, ‘lhere❑ust be ❑o delay in beginning the agitatinn of the Bample and it
must be filtered prcmptly et the end of the 5-minute period. ‘he wei~ing of
the sample flask may have to be &layed or accomplished by an aseistant.

6. FRECISU)N

6.1 No data.
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SOLVENT CONTENT OF ENAMELS ANO ENAMEL THINNERS,
(GAS LIQUID CHROMATOGRAPHY)

1. SCOPE

1.1 This method provides for the qualitative and quantitative analysis of
solvents for enamels by application of gas 1 iquid chromatography. Two separate
procedures are included in this method to’ include analysis for total aromatics
specifically, and a separate procedure for toluene and ethyl benzene specifically.
(In this form some of the tests may be omitted for some samples, depending on
specification requirements. ) A test for olefinic compounds is included.

2. NATERIALS

2.1 Gas chromatography equipped with a suitable recorder and thermal conductiv-
ity detector. The operating conditions for the two procedures are as follows:

6-ft. column 18- ft. column

Detector cel 1 temperature, “C 300 300
Detector ,$ell current, ma 150 150
Injection port temperature, “C 300 300
Helium flow at exit, cc/minute 175 110
Column temperature, ‘C 125 100

2.2 Columns. Two lengths of l/4-inch copper tubing, 6-feet and 18-feet long,
both packed with 35 percent N, N-8is (2-cyanoethyl ) formamide on 60- to 80-mesh
Chromosorb P.

2.3 Syringe, fixed needle, 10 microliter capacity.
-

3. REAGENTS

3.1 8enzene, A. C.S. reagent grade.

3.2 Acetone, A. C.S. reagent grade.

3.3 Phenylcyclohexane, high purity.

3.4 Potassium permanganate, 1 percent by solution in 95 mL of acetone and 5 mL
of water.

3.5 SUlfWi C acid. Mix concentrated sulfuric acid with 15 mL of water, COO1 ,
and dilute to 100 mL volume with concentrated acid.

FSC 8010
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4. PROCEDURE

4.1 Total aromatic content - Procedure A. Transfer precisely 3 mL of
distillate or thinner to a 25-mL glass-stoppered volumetric flask and add exactly
0.3 mL of high purity phenlcyclohexane. While cool ing the graduate under tap
water, add 15 mL of 85 percent. sulfuric acid S1OW1Y. After all the acid ~; been
added, shake vigorously for 2 minutes and al low the” 1 ayers to separate.
sufficient 85 percent acid to force the top ]ayer into the neck of the flask and
then transfer most of the top layer to a micyo-separatory funnel . Wash the
distillate with 5 mL portions of distilled water until all acid has been removed
and reserve the washed solvent for chromatographic analysis. Install the 6-feet
column and follow the operating conditions described above. Inject about 5
microl iters of the acid-treated samDle and allow the chromatogram to develop until
the internal standard, phenylcycl o-hexane, emerges.

4.2 Calculate the percent of total aromatic solvents as

% total aromatic solvents, v/v - A X 1.07* x 10**
B

where, A - area of aromatic solvent peaks.
8 = area of internal standard peak.
● = correction factor for the detector response.

,+ - percentage of internal standard added.

follows:

4.3 Tolu me and ethvlbenzene - Procedure B [NOTE 1~. Treat 3 mL of solvent in
the same manner as described in procedure A except substitute benzene for phenyl -
cyclohexane. Install the 18-foot column and follow the operating conditions
described for that column. inject about 3 microl iters of sample and allow the
chromatography to develop until all of the xylene isomers appear. Purge the CO1 umn
by raising the column temperature to 120 “C. After the high boiling materials
emerge, reset the CO1 umn temperature to 100 “C. Calculate the percent of toluene
and ethyl benzene as follows:

% toluene, v/v - Jarea of toluene oeak) (1,017)* (10)** (NOTE 2)
(area of benzene peak)

% ethyl benzene, v/v = Jarea of ethvlbenzen oeak) (1.054)* (10)**
(area of b~nzene peak)

where, ● = correction factor for the detector response.
●* - percentage of internal standard added.

4.4 Test for olefinic or CYC1O-Olefini C comDounds. Place 2-3 drops of the
solvent or distillate into a small, clean test tube. Dissolve the s~le in I m!
of acetone and add 1 drop of 1 percent permanganate solution (see 3.4). Shake and
allow to stand for 2 minutes. A positive test is indicated by the decolonization

2
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of the purple solution and the solvent is considered to’-contain olefinic or
cyclo-olefinic compounds (NOTE 3).

5. NOTES

5.1 &QtQ, If the total aromatic solvent content does not exceed the
limitations of the specification for aromatics, procedure B may be omitted.

5.2 w. Sensitivity of the instrument should be adjusted to keep peaks
from running off the scale. Appropriate corrections must be made for changes in
sensitivity when computing the peak areas.

5.3 Note 3 This test will not be positive for solvents containing less than 1
percent~ese compounds.

6. PRECISiON

6.1 No data.

3
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SOLVENT CDNTSNT OF LAc@JESS AND LACQUES THINNESS

(GAS CHNOMA~CSAPHY)

1. SWPE

1.1 This ❑ethod describes the qualitative and quantitative analy.sia of

solvent.s in lacquers and in lacquer thinners by programimd-temperature gas
chromatogra&y. Distillation of solvents from lacquers is avoided by

precipitation of the reein.

2. APPARATUS

2.1 A gas chromatography equipped with a suitable recorder, a flow control
assembly to provide constant flow rate of the carrier gae through the detector
during programmed temperature operation, and separate temperature Control@ for

the injection port , detector, and column. lhe detector temperature should be
maintained at 200° C, the injection port temperature at 175” C, and the detector
cell current at 1s0 mA (for thermal conductivityy only ), and the gas fLow should
be adjusted to 60 ❑l per ❑inute at the exit.

I

I
2.2 Column. 2.5 ❑eters of 6-mm diameter stainless steel tubing packed with

20 percent by wei@t of di&cyl phthalate ,on 60- to 80-mesh Chromosorb P.

2.3 Syrin Ke. Fixed needle , 10 microliter capacity.

3. SEAGENTS

3.1 Pentane.

h. PSOCSDUSE

4.1 Pour approximately 2 or 3 s of lacquer into a small teattube (L3 X 100

mm) and insert a small stirring rod. Recipitate the reeina by the slow

addition of 3 ml of pentane with consta”’t stirring of the sample.

4.2 Heat tbe chromatogra~ic column to 50” C. Withdraw a 5 ❑icroliter sample
of the super n”aca”t liquid prepared in 4.1 &d introduce on the coLumn.

Immediately engage the temperature pragrmmning mechanism for a column-h eatin”g
rate of 3“ C per minute. Set the attenuation control at a point of low

sensitivity for the first five minutes and change to.more sensitive positions as
the chrc.matogram develops , recording the settings. Oiacotitinue the temperature
increase at 140° C, but allow the chromatotiam to develop for a total of 40
minutes.

4.3 Identification of the ❑ajor constituents.

FED. TEST 14ETIB3DSTO. NO. 141C
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4.3.1 lhe retention time of each constituent may be measured relative to

benzeue. For this purpose, table I is provided an.a guide, but ❑ay not be

completely accurate for all chramatographic columns.

TASLB I. Sclative retention data.

I@tention time
relative to

Solvent benzene

Ethanol 0.42

Iaopropanol .47

Ethyl acetate .65

Methyl ethyl ketone .75

Isopropyl acetata .85

Banzene 1.00
n-Bu tanol 1.41
Methyl iaobutyl ketone 1.51
Toluene 1.64
m-llu t yl acetate 1.74
Msthyl iaobutyl carbinol 1.s2
n-i%nyl acetate 2.04

Methyl amyl acetate and ethyl benzene 2.14

❑-Xylene and p-Xylene 2.19

o-Xylena 2.30

Eatyl celloaolve 2.55

CellOa Olve acetate 2.30

4.4 Calculation.

4.4.1 Datermine the detector renponse correction factor (ace 5.1) for each

.eolvent likely to be encountered by chromatographing knows mi xturea of each with

the intarnal standard. Satain the data for future reference.

4.4.2 Measure the area of each peck obtained from chromatographing the
unknown ecmples, and correct for detector reaponae.

4.4.3 Celculate the percent of each solvent as follows:

Percent = Ikrrected area of solvent peak x 100
Total corrected peak areca

5. NOTES

I 5.1 The correction factora far the detector teaponnem are &pendant on the
internal etandard used and on the performance ot the chromatography , and chould

I be determined daily.

FED. TEST METIS3D STO. NO. 14LC

I 2

Downloaded from http://www.everyspec.com



METSDD 7360
January 24, 1986

6. FREC1610N

6.1 No data.
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SOLVENT CONTENT OF IACQUERS IXINTAIN’iNCNAPHTSA DILUBNT

(~ LIQUID CHROMATOGRAPHY)

1. SCOPE

1.1 This method providee for the qualitative and quantitative aoalysia of
solvents for lacquers co”tainir.g aliphatic hydrocarb.ms , by application of gaa

liquid chromaco~aphy. Lacquers that do not contain natitha type diluenta ❑ay
be analyzed by ❑ethod 7360. The solvents in lacquere must first be removed by

ABIU D 3272, “Distillation” of Solve”ta &an Entmnel~ tmd Lacquers”. Deter-

minations may be made on a wei~t or volume basis.

2. MATSRI.ALS

2.1 Gas chromatography equipped with a suitable recorder and thermal

conductivity detector, equipped for programmed temperature operation. T“e

operating conditions are as follows:

Cetector cell temperature , 0 C 300
Oetector cell current, ❑a 160
Injection port temperature , “ C 250

Helium flow at exit, cc/minute 100
Column heating rate , 0 C/minute 2
Initial column temperature, “ C 60
Terminal column temperature 140

2.2 Column. Two lengths of l/4-inch copper tubing: an S-foot section packed
with 20 percent by wei~t of N, N-Bie (2-cyanoethyl) formamide on 60- to 80-mesh

Chromosorb P and a 12-foot length packed with 30 percent by weight of diethylene
gly$ol succinate on 60- to 80~eah &romosorb P. lhe two eections are then

coupled together and installed BO that the sample paseea first throu~ the
g-foot section.

2.3 Syringe, fi~d needle, 10 microliter capacity.

3. PROCEDURE
,.

3.1 Wei@ 5 ml of’the isolated eolvent into a small stoppered flask. Rapidly

veix 1 ml of internal standard, ethyl acetate, into the same flask. mix
thocou~ly and inject about 3 microlicere of sample onto the column and
chromatogroph according to the directions described above. If the lacquer
containa ethyl acetate , alternate internal standards euch as methyl isobutyl

ketone, butyl acetate, etc ., may be used.

4. CAL(XIIATION

4.1 Measure the
amount of internal

basi~ as required,

area of each solvent peak and relate to the area of the known
5tandard. Com~te percentage on either a wei!@K or volume
as follows:

FED. TSST METWOD STD. ND. 141C
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Percent solvent, weight baaie = A x F x P
Ixs

there, A o area of solvent peck,
F = detector reaponee correction factor for weight (see ❑ethod 7360).
P - wci@t of internal standard x 100.
I . aree of internel standard peak:
S . weight of eample.

percent solvent, volume = A x F x P
Ixs

there, A = Area o f eolvent peak.
F o detector reopon.ce correction factor for volume (tOTS 1).

P o volume of internal standard x LOO.
I u area of internal standard peck.
S a volume of scmple.

I 5. NOTES

5.1 Note 1. Detector reapmnae correction factors for volume cao be
calculated from the specific Sravity of each eolvent and the wei~t basis

correction factors.

6. PSEGIS ION

6.1 M data.
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DETERMINATIoN OF PLASTICIZERS IN LACQUERS
(GAS-LIQUIO CHROMATOGRAPHY)

1. SCOPE

1.1 This method describes a recanmnended practice for the qualitative and
quantitative analysis of lacquers for plasticizer content by direct separation
through the appl i cat ion of programmed temperature gas chromatography.

2. APPARATUS

2.1 Gas chromatography equipped with a suitable recorder and a flow-control
assembly to provide constant mass flow-rate of hel ium gas through the detector
during programed temperature operation, and separate controls for injection port,
detector and column temperatures. The detector cel 1 temperature should be
maintained at 300 “C, injection port temperature 330 “C, detector cell current 16C
ma, and the gas flow adjusted to 120 cc per minute at exit.

2.2 w. Six feet of l/4-inch diameter copper tubing packed with 20 percent
by weight of silicone grease on acid and alkali washed chromosorb U, 60- to
80-mesh.

2.3 Svrinae. Fixed needle, .50 microliter capacity.

2.4 Maqnetic stirrer and bar.

3. REAGENTS

3.1 Acetone. A.C. S.

3.2 Hexanes. A.C. S.

3.3 Petroleum ether.

3.4 &ltYl sebacate.

4. PROCEOURE

reagent grade.

reagent grade.

4.1 Weigh accurately about 100 mg of butyl sebacate or butyl adipate
(preferably the former) as an internal standard into a 25-mL flask followed by 2
or 3 g of the lacquer vehicle, which is also accurately weighed. Add 1 mL of

FSC 8010
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acetone and insert a small magnetic stirring bar. With rapid stirring, add 3 mL
of hexanes dropwise at the rate of 80-100 drops per minute, from a buret.
Continue the stirring and add 3 mL of petroleum ether in the same manner. Filter
through a rapid filter paper into a 25 mL beaker, add an anti bumping stone and
place in a 70 “C water bath. Remove the beaker as. soon as boiling subsides.

4.2 Heat the chromatographic column to 2J1O “C, set the attenuation at a point
of low sensitivity and inject 10 to 20 microl iters of sample onto the column.
Immediately engage the temperature progransning mechanism for a column heating rate
of 4 “C per minute. After the solvents have emerged, reset the sensitivity
according to the type and amount of plasticizer anticipated. When the maximum
temperature of 290 “C has been reached, maintain until the chromatogram has
completely developed.

4.3 Id entification.

4.3.1 Identify the peaks of the chromatogram by calculating their retention
times, relative to the internal standard and compare to the cal ibration chart
(table I).

TABLE 1. Relative retention data for Plasticizers.

Plasticizer Relative retention time
(Dibutyl sebacate - 1)

Oimethyl phthalate 0.16
Diethyl phthal ate .26
Oibutyl phthal ate .67
8utyl benzyl phthalate 1.32
Di-(2-ethyl hexyl ) phthal ate (OOP) 1.65
Tricresyl phosphate
Dioctyl sebacate

l/1.78-l .97B
2.20

1/ TCP is usually a mixture of isomers and will emerge as several peaks within
the range indicated.

4.4 Calculation.

4.4.1 Determine the detector response correction factor for each plasticizer
1 ikely to be encountered in lacquer analysis by chromatographing known mixtures of
each with the internal standard, and retain the data for future reference.

4.4.2 Measure the area of each peak obtained from chromatographing the unknown
sample (see 4.2), correct for detector response, and calculate the amount of
plasticizer by comparison to the internal standard.

2
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5. NOTES

5.1 None.

6. PRECISION

6.1 No data.

I

I
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SOL”iJf?NT03NTENT (INCLUDING &fiES). OF WATER BASED

PAINTS BY G@LS.CWROMATO~APSY , :

1. .scf3L%l.

1.1 This ❑ethod deacribea the quantitative determination of volatile organics
in water based paints. It is believed. to be applicable to a broad range of

volatile component ,including alko~ ethanc.la, alcohols , and aminea .

2. APPARATUS

2.1 Gas chromatogra~ equipped with a thermal conductivity detector.

2.2. Chromatogratiic” column. A glass column 2 ❑eters by’ 3 ❑illimeters
diameter packed with an amine-suitable ❑aterial. The packing consisting of 28
percent Penowalt 223 plus 4 percent potassium h’ydrotide on 80-100 mesh gas chrom
R has been found satisfactory. Other eatis factory columns ❑ay be used.

2.3 Syringe, LO ❑icroliter capacity ~

3. RsACSNTS

3.1 None.

4. FROCSDURE

4.1 Operate the gae chramatc. graph un&r the following conditions:

Detector temperature, “ C. 250

Injection prt temperature, 0 C. 230
Column oven

Initial temperature, 0 C. 100 ,

Final temperature , “ C. 150
Sate of temperature increase beginning 10

at time of injection, “ C/minute.
Time at 150° C, ❑inutes . 20 ‘.
Carrier (helium), milliliters 30 :

per ❑inute.

Accurately vei~ about 3 grams of the paint into a 120 mm by 17 mm centrifuge
tube. Add about 0.3 grams, accurately wei@ed, of a suitable internal
standard .1/ Mix thoroughly and centrifuge until ❑ost of the” Pi@ent h-

~1 Select a non-in terferring internal standard by comparing its retention time
with .thoae of a preliminary run of the paint sample withobt an internal
standard.

~. TSST t4ETHDD S’11).~. 141C
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settled. Inject 2 ❑icroliters of the eupernatant into the sample part of the
gaa chromatography and develop the chromatogram under the conditions described in

I 3.10 Identify the solvent components from retention times given in table I.

lhese retention timee were determined for the coLumn described in 2.2.

~ TABLs I. Setention data.

1 Retention time,
Solvent ❑inutee

Ethyl alcohol 1.9
Trieth ylamine 2.7
Methyl cellosolve 5.2
CellOa Olve 7.4
Cel10901ve acetate 13.5
L!utyl cellosolve 17.5

1

Concentration Cx of aa individual solvent component is calculated in weightl
wei~t percent from the equation.

I ..:

= A. ‘Ie F x 100Cx
‘Ie we

UiIere: Ax is the peak area of the solvent component.
A16 in the peak area of the internal standard
WI~ is the wei~t of the internal standard.

WS ia the wei~t of the paint.
F ia a predetermined correction factor.

5. NOTES

5.1 W4me

6. PRSCIS20N

6.1 Wo data.

I FED, l%ST 14ETwoD STD. N). 141C
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1. SCOPE

1.1 This ❑ethod is to be used

Dolvester rmrtion o f two-vackaze

METSOD 7381

January 24, 1986

HYOROXYL NUMBER

to determine the hydroxyl value of the

urethane coatin~ svateme. lhe reaulc ia. . .- -.
affected by acid value of the sample and a’correction must be made after the

acid number of tie sample haB bee” obtai”id.

2. APPARATUS

2.1 Magnetic stirrer and bar.

3. REAGENTS

3.1 Acetic anhydride in ethyl acetate, 2 N. Add 7.2 g of reagent grade
p-toluenesulfonic acid ❑o.ohydrate to 180 ❑l of A.C.S. reagent grade ethyl

acetate in a clean, dry 250-ml amber~olored reagent bottle. Insert a magnetic

stirring bar and agitate until the acid is completely dissolved. Md slowly, 60

❑l of A.C.S. re4gent grade acetic anhydride, maintaining the agitation during

tie addition. This reagent is good for several daye .

3.2 Potassium hydroxide in methanol , 0.56 N. Oiasolve 37 gram of reagent
grade potassium hydroxide in 225 ❑l of absolute methanol by warming. Cool and
filter and dilute to .a”e liter with absolute ❑ethanol. Standardize again.st

potassium acid phthalate .

3.3 Hired indicator: Mix 1 part of 0.1 percent neutralized cresol red with 3
parts of 0.1 percent neutralized thymol blue.

4. FROCSDNRE

4.1. Wei@ accurately a 1- to Z-g sample of the vehicle from a dropping bottle
into a 250-ml Erle”meyer flask. Pipette 5 ❑l of the 2 N acetic arhydride in

ethyl acetate into the sample flask and into a separate flask for “se ae a
blark. Cover with a watchglass and immerse to just above tie liquid level in a
constant temperature water bath maintained at.50° C. After 5 minutee , remove
the flask and swirl gently , then return it to the bath and allow the reaction to

proceed for an additional 10 minutes . Add 2 ml of water and swirl vigorously.
Add 10 ml of a 3-to-l pyridine-water-mi xture, rinsing the sides of the flask
during the addition. Allow the flask to stand 5 min”te~ at room temperature.
Add indicator to a distinct coloration, then titrate both sample and blark with
the 0.56 N alkali, taking the color change from yellow to blue-violet as the end
point .

FED. TEST METSOD S’111.NO. 141c
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4.2 Calculation.

4.2.1 Correct the difference between the volume of alkali used for the amnple
and blatic for any free acidity ae determined in the acid number method, then

aPPIY tie calculation for hydroxyl nuder as tillowa:
,

Hydroxyl number = Corrected volume o f alkali (ml) X normality X 56.1
Weight of ample in gram X nonvolatile fraction

5. NDTSS

5.1 Wane.

6. Precieion

6.1 Wa data.

FED. TEST METHOD STD. N2. 141C
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“ AMINE NIT50~ CONTENT

1. scow.

1.1 lhis mathod is used to measure .the:amin.esod.pqlyamioe content of the

activator portion of two-package epoxy coating systems.

2.

2.1

2.2

2.3

2.4

3.

3.1

APPASAmS

F1ask. A 250-ml Erlenmeyer flask.-

Stirring apparatus. Magnetic with a Teflon covered stirring bar.

Buret. Twenty-five ❑l.

Drying tube.

SBACBNT%

Perch loric acid in acetic acid, 0.1 N. Prepare by adding 24 ❑l of acetic
arhydride and S.9 ml of 70 percent perchloric acid to 1,000 ml of glacial acetic

acid. Mix, cool, and ntandardir.e againat weighed quantities of potassium acid
phthalate disso Lved in glacial acetic acid using ❑ethyl violet as indicator.
Correct the titration, if neceaeary, by running a blank on the same volume of
acetic acid used to dissolve the standard. Calculate the ❑ormality of the

reagent.

Normality = y,rms of potassium bi~thalate X 1,000
(ml of reaseqt for standard - ml for blade) X 204.22

4. PIU3CSDOSE

4.1 Weigh accurately, about 0.5 g of the activator into a 250-ml Erlewneyer
flask and add 25 ❑l glacial acetic acid followed by 50 ml of ❑e~yl ieobutyl

ketone. Rotect the sample, solvents and reagenta from exposure to mointure of

the atmosphere. Add a few crystals of methyl violet As,.indicator, sufficient to
give a strong purple color. Insert a dry teflon-covered magnetic stirring bar.
Attach a vented rubber stopper to the tip of a dry, 25-ml bure t in such a manner
that the sample will be protected from moisture during titration. When the
buret is filled with reagent , attach a drying tube to the upper end. Attack the
ssmple’ flask to the stopper on the buret, mtir Blowly and titrate with a

perch loric acid reagent to a blue-green end point.

4.2 Sun a blank titration on a ❑i~ure of 25 ml of the atetic acid and 50 ml
of methyl isobutyl ketone..

4.3 Calculation.

.1

F20. ll?,S,TMETIS)D Sm.: ..WQ...1416.-

Downloaded from http://www.everyspec.com



METWD 7391
January 24, 1986

4.3.1 Calculate the amine nitrogen contentl ‘-

Percent nitrogen = (ml of reagent for aomple - MI for bltmic) x normality X 14.0
10 X wei*t of sample

5. NOTES

5.1 Uone.

6. PSECIS ION

6.1 No data.

FED, TEST METHOD STD. ~. 141C
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EFOXY RSSIN “IN COATING VEHICLES

i,.. .
1. SCOPE

1.1 lhie method describes a procedure for determining epoxy resins of the

bisphenolepich lorohydrin type in coating ,vehicles including amine , polyamide,
and phenol -catalyzed enamels, fatt”y acid eaters and simple ❑ixtures. Silicone

resins are known to interfere , causing high yields .

2. APPARATUS

2.1 Volumetric flask. A 50- or 100 ❑l- ~0.1 ❑l.
I

2.2 Volumetric flask. A 125- or 250-M1 ~0.2 ❑l.

2.3 Water bath. Cap~le of ❑aintaining” temperatures of 60” C and 75° ~LO C.

2.4 Filter. k 50-ml fiitted glass crucible o f medium porosity.

3. REACSNTS

3.1

3.2

3.3

Nitric acid, fuming, 90 percent.

Sodium hydroxide, aqueous, 0.1 N. Four grams per liter.

Sodium hydcoxide, aqueous , 1.0 N. Forty grams per liter.

4. PROCSDURE

.4.1 Wei& a sample of the vehicle or resin solution of ❑ot more than one gram

to the oearest ❑illigram and di~solve in a low-boiling solvent such ae acetone,
❑ethyl ethyl ketone, or a L:1 ❑l%mre of benzene: ethanol and dilute to a

convenient volume euch as SO ml, Or 100 ml in a volumetric flask. Withdraw an
aliquot that is eetimated to contain not more. &an 50 milligrams of epoq resin

and trana fer to a glass-s toppered Erlenmeyer fla8k o f L2S- or 250-mil capacity .
Evaporate the eolvents with a gentle current of “air by “placing the flask in a

water bath at 60° C so that the sample dri’ea,in a uniform *in film on the
bottom of the flask. Add about 3 ❑l of acetone and redry the sample.

4.2 Md 5 ❑l of 90 percent fuming nitric acid to the flask, stoppar and swirl

frequently until most of the sample appears di~sted. Vent the stopper md
place the flask in a water bath and increase the temperature to 75° C. After .90

❑inutee at the 75”. temperature, cool to room temperature a“d cautiously add 100
❑l of watar from a graduate. Stopper @e flask and swirl the sample for a fill
minute. If, “pen settling of the precipitate, the super natant liquid appears
very cloudy , agitate repeatedly until maximum clarity ia obtained. Filter the
.e.mple throu~ a larse, 50 ml fritted

I

glass crucible- of ❑edium porosity and wash

Fti. TSST KETIS3D S~. NO. 141C”
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thorou~ly with water. Wash the collected precipitate alternately with 25-ml

portionn of aqueoua alkali and with water, ueing the 0.1 N alkali for the first
two washings and the 1.0 N alkali for the second two wanhings. Finally, wash

thoroughly with water to remove .s11 tracen of alkali.

4.3 Dry the crucible in an oven at 60” C for several hours, cool in a

desiccator and weib.

4.4 If etyrene ie known to be preeent in the original .ssmple or hao been
detected qualitatively, wash the crucible under vacuum with acetone until all

acatone eoluble ❑atter is removed, redry and wei@r, calculating the eoluble
portion as the epoxy resin.

f+.5 Calculation.

Percent epoxy reein = wei*t of precipitate X 0.606 X 100
Weight of aliquot sample X ❑onvolatile fraction

5. N3TES

5.1 None.

6. llLECISION

6.1 No data.

FSD. ‘l%STMETSOD STO. 133.l/+lC
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EK3XY RESIN ~NTENT 2t4PAINTS ~NTA2NING AN
A~YLIc I,ATSX RS8 IN

L. .SCDPE

1.1 Ibis method determines the amount of epo~ resio in paints in the

I presence of an acrylic latex ,refuim. ,. :.

I 2. APP~AWS

I
2.1 &filet extraction assembly,.

2.2 Conventional laboratory equipment.

I
3. REACENT8

I 3.1 Sodium chloride

I 3.2 Benzene

1 4. PROC8BURE

4.1 A$cur.ately weigh by difference 5 to 7 grams of the well mi~d paint into

a ❑ortar containing 30 grams of sodium chloride moietened with 2 ml of water.
Ni X well and pl”ace in a vacuum desiccator over ~ierite for 16 hours ~ifi “aCuum
pump running.

I 4.2 Grind the salt paint mixture, transfer to a 43 x 123 mm Sofilet

e xtractioo thimble , and cover with glass wool. Extract with 400 ❑l of benzene

I

under vigorous re flux for 4 hours. The So*let extraction apparatus should be

equlp~d with a calcium chloride tube and a few,Berl saddles i“ tie .z50 ~L
Erlenmeyer flask .

4.3 At the conclusion of the extraction period ,remove the thimble and rinee
with benzene. Transfer the extract to a tared 250 ml beaker containing 2 Berl

saddlea. Evaporate the extract on a steam plate under a light strearn’of
nitrogeo. When all of the solvent hss evaporated, dry’overnight in a vacuum
men at 10” C. Cool in a desiccator and weiga.

I 4..4 Calculatim.

Epoxy resin percent = net weim t of benzene exrract * ~~
weight of paint sample

5. NJTSS

5.1 None.

6. PRECIS ION

6.1 M data.
F~.’.TEST MSTNOD STN. RO. L41C
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FREE DIISOCYANATE IN URETHANE MATSR2ALS OR PSEFJLYMESS

(Volumetric Distillation’ Method)

1. SCQPE

1.1 This method deacribee a procedure for the determination of the free

toluene diisocyanate or hexamethylene dii<ocyanate content of low molecular
wei&t urethanes. It covers products containing “o more than 2.0 percent of the
free iaocyanates mentioned above. timer concentretion~ ca” be dealt with by

altering the sample size. Interference from hi$ter molecular wei~t diieo-
cyanatea is not encountered since they are not separated from the polymer by the
distillation. ‘he method is not applicable hen the material contains dibutyl
tin dilaurate or other catalyata.

2.

2.1

2.2

2.3

2.4

2.5

APPARATUS

Suret, 10 ml , groduated to .05 ml divieiona.

Distillation flank , 50 ml (see figure L).

Oil bath , constant temperature, for 150° C +2°.

Test tube with side aHD, 20 mm x 150 mm (see. figure 1).

Vacuum pump, with manameter and te flon needle~alve control.

3. REAGENTS

3.1 Brom@enol blue indicator, O.L percent in ethyl alcohol.

3.2 CellOeOlve acetate (ethylene glycol monoethyl ether acetate) , 99 percent
polyurethane grade~l. (see note 1).

mn 1. Unless a fresh supply if known ~rity of cellosolve acetate and
dipbenyl ether is avail eble, it, is advisable to dry over ❑olecular sieve , type
1A, for a minimum of 26 hours and withdraw by pipet as needed.

3.3 Dibut lami”e reagent, approximately 0.z5 N.
z

Add 10 ❑l of high purity
dibutylamine/ to high parity chLorobenzen~/ and dilute to 250 ❑l with
chlorc.benzene. Store i“ a brown glas.s-otoppered bottle. If ❑aterials of the

purity indicated are not available, tbe dibutylamine should be freshly distilled
and the chlorohenzene should .be dried over calcium chloride and redistilled.

~/ Union Carbide Chemicals CO. pro&ct h- bee” found satisfactory.

2/ Eastman Organic &emical list No. 126Q has been found satis factorv .
~/ Fie.her Scientific Co. Index No’.

containing 0.02 percent matimum

B-255 having certified analyois aid
water content , ia aatis factory .

FED. TEST METNOD S2D. m. 141c
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3.4 Di@nenyl ether~/ (eee note l.).

3.5 Hydrochloric acid ethyl alcohol, 0.1 N, Standardized.

3.6 Wethanol, absolute.

4. PROCEDORE

..4.1 Oven-dry and cool all glassware used in this method including pip-sts

shortly before being uned.

4.2 Wei@ accurately about 5 grams of the urethane acmple in the 50 M1 ‘“
distillation flask containing Berl saddlee or pieces. of porous plate. AC aeon

aa poaaible, add from a pipet, 5 ❑l of a 1:1 ❑itiure of celloaolvi acetate and
diphenyl ether. Insert a tight fitting rubber stopper and swirl the flask to

dissolve the acmple, Attach the dietillacfog acsembly and immerse the receiver

in a dry ice-acetone bath. Raiae the oil bath khich hcc previously been

preheated to 150° C around the flask. Evacuate the a ys tern cautiously by ❑eann
o f a vacuum pump, over a 5 to 10 ❑ inu te period, to 1 - 3 mm o f mercury preaaure,
then maintain these conditions for 10 ❑inutes.

4.3 Hcmove the distillation flask from the oil bath, release the vacuum,
disconnect the apparatua at the neoprene tubing and remove from the dry

ice ‘acetone bath , bu t keep the delivery tube in the receiver. Rcise the stopper

slifhtly off the receiver and add from a pipet, exactly 5 ml of the dibutylcmine

reagent into the receiver. Rinee the delivery tube throuf$r the upper end with a

emall amOunt of celloaolve acetate using a medicine dropper. While the receiver

is warming to ronm temperature, allow the reagent to contact all of the aotid
particlea in tha delivery tube by drawing up some of the mixture with a rubber
bulb or a pipet control. After all solids are dissolved, remove the delivery

tube and trana fer the entire sample quantitatively to a 250 ❑l Erlenmeyer flack

using absolute methanol for waehing. Dilute to approximately 100 ml volume with

absolute methanol. Add several drops of the brnm~enol blue indicator and

titrate with Cire0.1 N hydrochloric acid from a 10 ml buret, to a permanent
yellow color. Titrate 5 ml of the dibutylcmine reagent as a blank.

1 4.4 Calculation.

4.4.1 Percent free toluene diiencyanate =

(ml of acid for blank - ml for sample) X normality nf acid X B.7
weight of sample

4.4.2 Percent free hexamcthylenediiaocy anate =

I
(ml of acid for blank - ❑l for sample) X normaiity of acid X S.4

weight of ecmple

if Eastman Wo. 104 and Fisher Scientific index D-B9 have been found

aatia factory.

FED, ?Eg T METHOD S’Kr. lX3. 141c
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5. KoTES

5.1 None.

6. FRECIi ION
,,

6.1 Collaborative atudiee have been carried out over a 2 year period
involving four a~plen and. ten,laboratories. Total &greee o f freedom were 50

for repeatability and 38 @r reproducibility.

6.1.1
0.13.

6.1.2.
0.30.

Repeatability. At the 95 percent confidence level the precis ion is

Repioducibilit~ At the 95:pkrcent confidence level tbe precision is

I 1

FED. TsST MSTSOD SID. NJ; 141C

3

Downloaded from http://www.everyspec.com



METHOD 7427
January 2h, 19C6

RUBBER
STOPPER ~ uH

I I NEOPREtJE

f

DIAMETER
TAPERED

TUBING
--1’

10mm-7mm

-4-+
l—

‘ 50ml DISTILLATION FLASK

FIGURE 1.

TEST TUBE WITH
SIOE ARM _
150mm X 20mm I

Yu
30mm

T ,Omm

Distillation assembly.
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