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- 16 July 1977
. SUPERSEDING .
MIL-A-11755C

11 geptemher 1971

ANTIFREEZIK, ARCTIC-TYFE

This specification is approved for use by all Depart-
ments and Agencies of ths Department of Defense.
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1.1 This specification covers one type of antifreese compound for use in

At a8 ccmtne o Vdmdd_sanlad dntarnal sambnation encines in regions
08 COULLNJ SySiem Vi siguauvowass snesve=rs TT——===S< e =

of very lov ambient temperatures (see 6.1).
Z. AFTLICABIE DOCUMARN1D

2.1 The following documents, of the issue in :et on
r iz 53

for bids or request for propossl, form a part of this specification ¢o the
axtant apacifiad harain:
SPRCIFICATIONS

FEDERAL

1~P-390 - Plastic Molding and Extrusion Materiai, Foiyethyieme and
Copolymers (Low, Medium, snd High Density)

0-C-265 - Chemicals, Analytical; Gemeral Specificatiom for
0=8-642 « Sodium Fhosphate, Tribasic, Technical, Aohydrous, Dodecs-

hydrats, &=d Moschydrate
HE-r-71 - Pallet, Materisl Bandling, Wood, Stringer Coustruction,
2 Vay and & Vay (Partial)

m- o mas - fleee Baena o Nronakwdes o
SO D*III * DUOGLUN PULELE) U WEIFWABLS)

UU-T-81 - Tag, Shipping and Stock

ZI-R-428 - Nose, Rubber; Preformed and Straight; Hose, Preformed;
Fiexibie, wise-Rsinforesd (For the Cocling Systems of
Automotive and Other Liquid-Cooled Eugines)

PPP-3-58%5 - Box, Wood, Wirebound -

PPP=-B-601 Box, Wood, Ciested Fiywood

PPrP-3~621 - Box, Wood, Bailed and Lock Cormer

Pashninal fMaraw)
ACwssiewma e

- —

T —— P

Bém&c’i';l comments (recommendations, additions, deletions) and any nertinent

may: of use in {mproving this document should be addressed to: ;r;y Materials and
Mechanics Resesarch Center, Watertown, MA 02172 by using the self-addre
tion Documsnt Improvement Proposal (DD Fora 1426) appesring ar tha and
or by letter. 3
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PPP-B-640 - Box, Fiberboard, Corrugated, Tripple-wall v
PPP=C=-96 - Cans, Metal, 28 Gsge and Lighter : .
PPP-C-569 - Containers, Plastic, Molded (For Liguids, Pastss and
Powders); Ovarpacked
PPP-C-1337 - Containers, Métal with Polyethylene Inserts
PPP=D-729 - Drums, Metal, SS-Gnllcn (For shi t of Non-Corrosive
aiiifiih)
PPPeNu 760 o DNevisema and Paflas Matal (S a=d 1§ &L 0=11o-2)
saa*yIev &FR magy SMALALD ) SISLEL \J SUU 4AV.U% URLLADUS)
PPP-F-320 Fiberboard, Corrugated and Solid (Container Crade) and
Cut Shapes
PPP-P-704 - Pail, Metal (Bhipping, Steel, 1 Through 12 Gallom)
PPP-T-60 -~ Tape, Packaging, Waterproof
MILYITARY
MIL-P-116 - Preservation-Packaging, Methods of
MIL-C-5501/7 - Cap and Plug, Protective, Dust and Moisture Seal (Cap
Plug, General Purpose)
MIL-F-16377 - Fixture, Lighting, and Associated Parts Shipboard Use,
General Specification for
MIL-B-26701 - Bottles, Screwcap and Carboys, Polyethylene Plastic
MIL-D-43703 - Drum, Shippimg and Storage, llold.d Folysthylens
STARKDARDS
FEDERAY
Fed. 8td. No. 356 - Commeréial Packaging of Bupplies and Eguipment N '
/,’ — g
MILITARY :

MIL~-8TD-129 - Marking for Shipment and Btorage

WYY _own_1,97 BDallatbdoad and Aemtadecmload TNalde Yool AN o= LOH Dal1Vaba

SAhM™OAVT A% T ZWALSLLABEG WHLRLELEEBL ABDEE VELL WEUS, W & 9O L8LACLE
S8kids, Runners of Pallet-Type Rase

(Copies of specifications, standards, drawings and publications required by
-upplicrs in connection with specific procnr-nt functions should be obtained

— an A —_— A | . PRy iy Sy g L8 o o

xro- Cll. procur].n; u:l"‘y oT &8 G].t“‘“‘! 4 4 'Cll. COonLTAC CLiAOng U‘Ilc“-)

2.2 Other publications. The following documents form a part of this speci-
fication to the extent specified herein. Unless otherwise indicated, the
issue in effect on date ,0f invitation for bids or request for proposal shall

apply.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) STANDARDS .

n a” = Ploah and Piea Badwmte he Alamaland Anam Meee Pant Saw
el T . T FAREN SOG LARe AUARES UY L.CYCLSHG UPSu LUP, aSST IOT

D 119 - Rubber Insulating Tape, Specification for

D 445 - Kinematic Viscosity of Transparent and Opaque Ligquids (And the
Calculation of Dynamic Viscosity), Test for

1119 - Ash Content of Bngine Antifreezes ’ Antirusts, and Coolants

1121 - Reserve Alkalinity of Engine Antifreezes, Test for

1177 - Freezing Point of Aqueous Engine Antifreeze Solution, Test for

1287 - pB of Engine Antifreeszes, Antirusts and Coolants, Test for

1881 - Foaming Tendencies of Engine Coolants in Glassware, Test for

2240 - Rubber Property-Durometer Hardness .

o ooy

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadeiphia, PA 19103.)

NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC., AGENT

{Application for copies shoulid be addressed to the Hational Motor Freight
Poalflfia Aoaanndatrd Yomn Avand 1414 D Crevaat N Waah{netan nr
AL AL SAPOVwAS h&v“’ biwe g .a‘“‘, AaVEV - YVebwWewwy aveve » TR LA LIS wwes g ares

20036.)
UNIFORM CLASSIFICATION COMMITTEE, AGENT
Uniform Freight Classification

(Application for copies should be addressed to the Uniform Classification
Comxittee, Tariff Publishing Officer, Room 202 Union Station, 516 W. Jackson

Boulevard, Chicago, IL 60606.)

CODE OF PRDRRAL RBRRCULATIONS

A el T v e oS
/

49 CFR 171-179 - Department of Transportation Rules and Regulations for the
Transportation of Explosives and Other m.ngerouo Articles

(The Code of Federal asg-.zlatiea.-. (CFR) are for sale on a subscription basis
by the Superintendent of Documents S Government Printing Office, Washing-
ton, DC 20402.)

GLASS CONTAINERS MANUFACTURERS' msnm SM

copies sheuld be addressed to the Society of the Plastics

(Application for
Industry, Inc., 250 Puk Avenue, New York, NY 10017.)
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3. REQUIREMENTS

3.1 Materigl The entifrsese compound shail bs & singlephase homogenecus
The p:-nmmd 2hall nat ha affactaed h' storase Sar mhnln of ap to £ mentha
(see ‘.6) under sny climmstic md.ttm, uwhm exposure to temperatures
below the freezing point of the material. The quality of the ingredients
used in the formulation shall be so controlled as to insure uniformity of

pctxor-lncc of the antifreese w

iy P S

3.2 t bitor. The rust imhibiting material used ia the antifreese
compound shall a blend of materials as specified im table I.

Table I. Chemical composition of corrosion inhibitor

“Composition, by Applicable
weight perceat of Tast
Comnonent cotal antd frease faraswash
Borax (sodium tetraborate decahydrate) 2.50 £ 0.20 4.5.9
§8-5-535 type II
Irisedium pbosphate caicuisted a8 0.57 % 0.0% 8.5.10
dodscahydrate
Sodium salt of marcaptobenzothiasole 0.46 £ 0.05 4.5.11

solution (normally supplied as s 502
aqueous solution by weight)

3.3 Color. The antifreesze compound shall be colored fluorescent yellow
or yellow orange and the color shall be stable after use. The antifreese

et mee 2lall he ammarall. e bl el S e mdddme N 2L mnon B A.4A W2
GUAVE PUSLL U CUNMPELIEBVLE LV LUSL PLIUVUGCEG VY GUULNLE UV.JV JiEE Vi asiu nve

87 (Color Indax Na. 45380) dve per gallen of antifrease comnound (see 6.3).
3.4 Physical requirements.
a _ 2 __8_a -l . _____298% _ 8 ____ L _A29%8__ . .8 _a B Al .. a8l . ___ p—
3.4.1 Boiliing point. Tné Squilivri DOLlAGE pPOint O1I ine antiiresze com~
pound shall be not lower than 110°C (230°F); when determined as spacified

in 4.5.1.
3.4.2 Flash point. The flash po!.nt of the antifreese co-pmd shall be

sa - mB o

not iower tham 68.3°C. (155°F), vhen determined as specified in #.5.2.

3.4.3 TFreezine point. The fresxzing msoint of asusous solutions of wvarving

aLIE L e EEs

concentrations of the compound, ohall bo a8 -pccttiod in table II. The
freezing point shall be determined as specified in 4.5.3.

-
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Table II. Freezing point of aqueous solutions of the compound '

Freezing point

90 Not above minus 60°F(-51°C.)
60 Not above minus 5°F(-21°C)

Concentration, % by voiume,
of the santifreeze compound

3.4.4 Compactibility.
3.4.4.1 With water. The antifreeze compound shall be completely miscible
with water, in all proportions. Aqueous solutions of the compound in the

mamannbmatdana anandflad dn tahla TY ahall ahnu na nracinitatrion ar liacuid
VLG E LU LLBLAVIUG PO nLbicBSY Al SDERULY 4&d) DT WMYS Me paSwoapaswEaTs TE SexgTes
separation, when tested as specified in 4.5.4.1. A slight turbidity is

il ihatadaih i 4

allowed.

3.4.4.2 With reference solutions. The solutions obtained by mixing 1 part
by volume of the antifreeze compound with 1 part of each of the reference
sclutions epecifiad in table IIT shall show no precipitation or liguid sepa-
ration, wvhen tested as specified in 4.5.4.2.

Table III. "Composition, by weight, of the reference solutions

Reference solution, %

ent A B c
Ethylene glycoll/ 54.95 54.95 54.95
Distilled or deionized water e 31.90 31.90 31.90
Ethylene glycol monomethyl ethers/ 9.70 -- --
Ethylene glycol monoethyl ether= -~ 9.70 --
Pisthylams glycol mocacesthyl atha:-‘-‘-/ == == 2.7¢
Sodium tetraborate decahydrate (Rorax)3/ 2.50 2.50 ° 2.50
Trisodium phosphate dodecahydratoﬁ - 0.40 0.40 0.40
Sodium salt of u§7aptoben:othia:ole solutionl/ 0.50 0.50 0.50

0.05 0.05 0.05

Antifoaming agent=

y The ethylene glycol used in the reference solutions shall be Analyzed

Reagent grade conforming to the latest commercial practice.
2/ e ethylene glycol monomethyl ether used in the reference solutions shall
be Analyszsed Reagent grade procured under 0-C-265 with requirements con-
forming to noumonograpn seciion, USF, iatest editiom.

LY

= Tne etnyiene giycol monoethyl ether used in the reference soiutions shall
be Analyzed Reagent grade procured under 0-C-265 with requirements con-
forming to nonmonograph section,; NSP..latest edition.
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4/The diethylene glycol monomethyl ether used in the reference solutions shall
be Reagent Grade conforming to the latest commercial practice.

-/lorax used in the reference solutions shall be t.chnical grade gxanula:
sodium tetraborate, conforming to 88-8-535. - -

§/1he trisodivm phosphate dodecahydrate used in the reference solution shall
conform to 0=S-642.

lllhe sodium salt of mercaptobenzothiazole solution shall be & 50% aqueous
solution by weight.

E/Ihe antifoaming agont shall be of the polyoxyalkylene glycol type such as

Fluronic L-61 suppiied by BASF, Wyandotte Inc., Wyandotie, Mi, Oor equai,

3.4.5 EKinematic viscosity. The kinematic viscosity of the antifreeze com-
pound shall be not more than 1750 centistokes at minus 54°C (-65°F), when
determined as specified in 4.5.5.

hen tested as in paragrash 4.5.6, the

ad in volume
of foam and 'break time" shall not exceed the values of at least 1 of the
reference solutions (see table III) similarly tested.

3.4.6 Foamine. When teated snacifi
3.4.6 Foaming, W spacifie

3.5 [ o "oy iy ORIy Py Wy

3.5.1 pH value. The pH value of the antifreeze compound, and of a 60%
aqueous solution by volume of-the antifreeze compound, shall be within the
range of 7.0 to 8.5, when determined as specified in 4.5.7.

A

T KR 2 PDanavea allaldand e Mo o
LA XX 3 MOSEL VE SiLAELLLLYY ¢ A43W 5

- - 1 -
b 4 L] & J
pound shall be within the range of 13.5 to 18.5, when

Er
B

in 4.5.8.
3.5.3 Ash. The ash content of the antifreeze compound shall be within the —~——
an 7 to 1.3 percent, by waight, when tested as specified in 4.5.12.

A 5.4 Odor. The antifreeze compound shall emit no offensive pungent odor
vhen heated to its boiling point, as specified in 4.5.13.

o

3.6 Rubber softeming. The rubber softening caused by the antifraeze com-
pound, when tested as specificd in 4.5.14, shall vot exceed the softening
caused by at least 1 of the reference uolntion- (sea table III) similarly
tested.

3.7 Alkaline earths. When tested as specified in 4.5.15, no immediate
precipitate shall form.

—)



-

N—”

Ve

Downloaded from http://www.everyspec.com

MIL-A-11755D

3.8 Sulfates and carbonates. When tested as specified 1n.4;5.16, there

ahall bhe nn undisanlived nracinirate or affervescence a slicht turhidity {a

allowed.

3.9 Chlorides. The antifreeze when tested as specified in 4.5, 17 shall
give a negative test for chlorides.

3.10 Workmanship. The antifreeze compound shall be processed in accord-
ance with the best commercial practices so as to produce a clean, homogeneous

and uniform product.

r mmmA = mames A M eces & Ac mms  Gne Secenm e

4. QUALITY ASSURANCE FROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the con-
tract or purchase order, the supplier is responsible for the performance of
all inspection requirements as specified herein. Except as otherwise speci-
fied in the contract or order, the supplier may use his own or any other
facilities suitable for the performance of the inspection requirements speci-
fied herein unless disapproved by the Governmment. The Government reserves

th;-tzgﬂz-;o—;;;iar;-;;y ;E';;C inspections set forth in the specification
wvhere such inspections are considered necessary to assure that -upplicc and

services conform to prescribed requirements.

4.2 Inspection lot. All compounded material of the same type manufactured
8s one batch and offered for delivery at one time shall be considered a lot
for purposes of acceptance inspection and tests

4.3 Sampling and inspection.

4.3.1 Sampling for inspection, Sampling for inspection shall be performed
in accordance with MIL-8TD-105. .

4.3.2 Rxamination of the end item. Visua

211 Lo —ad- e detooed 34
shall be made to detsrmine compliance with all
ma

uni formity, presence of foreign particulate R
geneity. The sample unit shall be one primary taincr. Thc 1njpection
level shall be S~3 and acceptable quality level of 2.5 expressed in defects

per hundred units.

end ftem for defects in net contents

6.3.3 Examinacion of the en . e
unit shall be one filled primsry container. The inspection level shall be
8=2 or & minimum of 5 sample units randomly selected from the lot. The aver-

age net cohtents shall not be less than the amount specified.

-~4
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4.3.4 Examinstion of preparation for dslive.y. An examination shall be bt

made to determine that the preservation, packaging, packing and markings

. comply with the requirements of section 5 of this specification. The sample
unit shall be one shipping container. The lot size shall be the number of

) containers—offered for-delivery at one tims. —The inspaction level .
shall be S-2 with an acceptable quality level of 4.0 defects per hundred
units. - :

4.3.5 Quality conformsnce testing of the end item. The end item shall be

tested for conformance to the requirements as specified in section 3 for each
lot presented for imspection. The lot size shall be expressed in units of
gallons of antifreeze. No more than one sample unit shall be taken from any
one shipping container. Sample units from containers over one gallon capacity
shall be placed in a clean dry container conforming to the requirements of
5.1.1.2 and labeled to identify the lot and container from which it was teken.
The inspection level shall be §-1 with no less then three sample units se-
lected. There shall be no evidence of failure to meet the specified require-
ments.

4.3.6 Reduced testing. Unless otherwise specified, reduced testing may be
-performed on the lot if the supplier has previously tested and furnished
satisfactory material under this specification. The supplier shall certify

that ths lot of material furmished is manufectured under the same conditioms

using the same formulation and rav materials as previocusly tested and cou-
forming to all requirements of this specification. The following minimum
testing shall be performed: .

Freezing point @.5.3 "*‘)
pH value 4.5.7

Reserve alkalinity 4.5.8

Ash content 6.5.12

4.4 lot acceptance tests. The sample specimens selected in accordance
with 4.3.1, shall be subjected separately to the tests specified. I1f either
specimen fails one or more of these tests, the lot shall be rejected. Re-
jected lots may be resubmitted for acceptance tests, provided the contractor
has removed or reworked all nonconforming materisl.

4.5 Tests.

4.5.1 Boiling point. Place 60 ml of the antifreeze compound in a 100 ml
round-bottom flask, having a female ground~glass joint and a side tube through
vhich a calibrated 304°C(580°F) thermometer is inserted uuti] it reaches
within 6émm (1/4 inch) of the center of the bottom of the flask, Two or three
boiling stones, such as 8-grit silicon carbide, should be used to prevent
bumping. A small straight glass tube water-cooled reflux condenser, having
a minimum jacket length of 200mz, and male ground drip-tip glass joint, shall
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be fitted to the flask. The material shall thea be heated to boiling. The
rate of refiux shall be adjusted over a 10 minute period to 1 to 2 drops of
reflux per-second. — The desired rateof reflux shall be maintained for 5.
minutes. The temperature reading at this time shall be considered the boi
ing point of the material. Correct all temperature readings to 1.01325x10

Pascal (Pa).

4.5.2 Flash point. The flash point shall be determined by ASTM D 92.

4.5.3 Preesing point., The freeszing

- anl -

rvYvassew L4 2 1 »

pound in the concentrations specified in table II, shall be det ),

means of the apparatus and procedure specified in ASTM D 1177 with the fol-
lowing modifications.

4$.5.3.1 Preezing tube. Th
Dewayr flask with a aide tu

Dewar flask aid b
t

tube shall have & seeding

of the test materials is .xpoud to the temperature of the cooling ‘bath.

The tube shall be fitted with a 2-hole cork stopper for inserting a thermome-
ring

e L __ &

mechanism.

P T

ter and the rod of the st if

4.5.3.2 Temperature measuring device. A resistance thermometer or other
-uitablc temperature measuring "device, | having an overall sensitivity of 0.1°C
F)in the range specified in table II shall be used. A thermometer of
the liquid-in-giass type such as ASTM 119C or 119F may be used provided it
s

11
bas been calibrated against reference standards

B, ed water. The aqueouo solutions of the conpound used
in the d-:a—m‘ﬁaua-u of the freeziug points (see 4.5.3), shall be aiiowed to
varm to room temperaturs (approximately 77°F or 25°C), without agitating

the samples, and examined for appearance. The samples shall then be trans-
ferred to 125 ml oil sample bottles, oto_ppcted with corks and kept for 24 2
Z hours in an oven maintained at 82° * 3°C ( 180° °F ). Exposure to
light shall be kept to a minimm. At the end of this period the samples

shall again be examined for appearance.

tl
>y
-4
' “D
i | e
I
.A
) jo=d
el

4.5.4.2 With reference solutions. One hundred milliliters of l-to-1
mixtures (by volume) of the antifreeze compound and each of the reference
solutions specified in table III (see 3.4.4. 2) shall be placed in 125 ml oil
sample bottles, and exposed for 24 2 2 hours at minus 68°C (-90°F). At

the end of this period the samnles shall be examined for appearance., The

samples shall thon be lllovod to vara to room temperature (approximately
77°F or 25°C) and again examined for appearancs. The samples shall then be
heated for 24 : 2 hours in an oven waintained at 82° % 3°C ( 180° % S5°F ).

At the end of which they ohcll be again umnncd for appurance. During
-1

gh‘l n"Me&_‘ure' ‘-F°==‘-= 11#': al- 11 9; baws &a o —fodo

l
v
<}
”
[ag
[
[ |
B
i
.
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4.5.5 Kinematic viscosity. The kinematic viscosity of the antifreesze ¢
pound shall be determined by ASTM D 445, :

4.5.6 Foaming test. -The antifreese shall-be tested for foaming-tendencies
by ASTM D 1881, The test shall be conducted on the concentrated packaged
material.

4.5.7 pH value. The pH value shall be determined electrometrically using
the procedure specified in ASTM D 1287.

.4.5.8 Reserve alkalinity. The reserve alkalinity shall be determined
electrometrically, using the procedure specified fn ASTM D 1121. Calculations
shall be based on the antifreeze solution as supplied. .

4.5.9 Borax.

4.5.9.1 Quaiitative test. Place 10 ml of the antifreeze compound in a
500 ml Exlenmeyer flask. Add 10 ml of anhydrous methanol and 10 ml of con-
centrated sulfuric acid. Fit the flask with a 1l-hole rubber stopper, and
insert & 152mm (6 inch) piece of 6mm 0.D. glass tubing through the stopper
until the end of the tubing protrudes approximately 6mm from the bottom of
the stopper. Place the other end of the tubing into a 1C2mm (4~inch)piece
of 12mm O0.D. glass tubing which shall serve as s test chimney. The Assen-
bled apparatus shall then be heated until the solution boils. The vapor
escaping from the test chimmey shall then be ignited. The presence of borax
is indiceted by a green-colored flame produced by the ignited vapors.

4.5.9.2 Quantitative test.

4.5.9.2.1 Procedure. Weigh approximately 100 grams of the antifreeze to
the nearest 0.1 milligram into a 500 ml Erlenmyer flask. Dissolve in 100 ml
freshly boiled distilled water. Add a five percent solution of BaCl2 in
slight excess while stirring. After settling for 30 minutes filter the
solution through a2 fine textured fi{lter paper (Whatman 42 or equivalent)
into & 50U ml volumetric flask. Wash the residue with two 10 ml portions of
boiled distilled water. Return the paper o tha cziginal flask. Dissclve
the residue in 6 N HC1l and add 50 ml distilled watar, Stir the sample to
break up thie paper. Kkeprecipitate the phosphate with 6 N NaOH. Add a few
drops of sodium hydroxide and a few drops of barium chloride to check fex
compieteness of precipitatjon. Filter and wash as before into the 500 ml
volumetric flask. Cool the filtrate to 2C°C (68°F) and dflute to the mark with
cooled boiled distilled water. Take s 100 ml aliquot for analysis. Each
aliquot contains one-fifth of the sample weight. Adjust :ha solutiom to
pH 5.5 with 1IN HCl using glass electrodes and instrument described in ASTM
Method D 1121. Add 1 gram of mannitol and titrate to pH 8.5 with standard-
ized 0.5 N NaOH. Add 0.5 grams of mannitol. If no change in pH is observed
the titration is complete. If & change is observed, add ¢.5 gram portioms
of mannitol end subsequently titrate to pH 8.5 until no change in pH occurs.
Calculate the percent Na2B407°10H20. One milliequivalent of NaOH = 0.09537
grams of NajB,07°10H,0.

10

—
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£.5.2.2.2 Csalculation of borax,
% NayB,07-10H70 = (ml Na ormality of Na 47,685
- {borax) ‘weight of original sample : .

4.5.10 Irisodium phosphate dodoca‘nz&ratc.

4.5.10.1 Procedura. Aegt_xxgt.:elv waigh approximarely 50 oma of antifreegze
to nearest milligrem into a 600 ml beaker. Dissolve in 250 ml of freshly
distilled water. Add 20 ml concentrated nitric acid and 20 grams ammonjium
nitrate to the beaker. Heat the solution to 30° - 45°C (86° - 113°F). Add
50 mi ammoniacai moiybdate soiution (sees 4.5.10.2). Do not heat the soiution
after the addition of the mslybdats solution. Agitste’ ths solutiocn for 10

minutes, then allow to settle for about 30 minutes. FPFiltar the solution
through fine textured filter paper (Whatman 42 or equivalent) and rinse the
beaker with five 15-20 ml portions of 1.0 percent potassium nitrate solution.
Wash the paptr with 100 ml of 1.0 pcrccnt potassium nitrate using small por-
tions. Discard ail fiitrates. Return the paper and precipitate to the

h-nﬁ-v .nﬂ -.‘pl -’m‘--‘l--‘ N & 8N andium hoedeawvwd da fvam 2 huvat ta dancmnrcas
CEGARL UASTUY Ve N DUGLUNEG LNHLIGALUE LIUE B VHiGLe LU URSLURPUSS

the precipitata. Add an excess of 2.0 ml. Racord the volume of 0.5 N g0dium
hydroxide used. Wash the sides of the beaker and dilute to about 150 ml with
distilled water. Titrate the resulting solution with standardised 0.1 X

nitric acid to pH 8.5 using glass olecttodol and 1xutrwr. described in ASTM

s at _

2 e . A
nevnou v LLLL.

4.5.10.2 Ammoniacal molybdate solution. Weigh 61 grams smmonium molybdate
and 57 grams ammonium nitrate into s one liter beaker. Add 47 ml concen-
trated ammonium hydroxide and 500 ml distilled water. Warm the beaker to

aid dissoiution. Fiiter and make up to one iiter in a voiumetric fiask.

A & a doadonahodenasa
SNes T GUUBLE ML ®RLS o

11.1 Procedure. Accurutoly vci;h 30 grams of the antifreesze to the

t miliigram into a 250 mi beaker and diiute to 100 mi with freshiy
1
-

AAl IR ) Al o 1IN mamemam a2l Baboe anluwslden and

] sd water, Add 12 a1l 1l PETCSnt SOPPST Suliats sTaiuticon ans
allow the mixture to stand for one hour. Add 85 ml of 1.0 N hydrochlaoric

acid and stir. Digest the mixture at 50°C for 30 minutes and let cool to
room temperature. Filter the precipitate of copper mercaptobenzothiazole
through a tared Gooch or sintered glass crucible, wash with 0.5 N hydro-
chioric acid until the precipitate is free of the blue coior, then with
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4.5.11.2 Calculation of sodium salt of mercaptobensothiazole solution.
192 X weight of precipitate
%2 sodium mercaptobentothiaszole solution = weight of antifreese Te

12 h. The ash content of the antifreese shall be determined accord-

ing to the procedure speciffed {a ASTM D 1119.
4.5.13 Odor. Heat a small portiom of the antifreese compound in an open

beaker until it boils. Note 1if any offensive pungent odor is emitted from
the boiling material. A

4.5.14 Rubber softening. The following materials, spparatus, and proce-
dure shall be used i{n determining the rubber-softening property of the anti-
freeze compound and of the reference solutions.

4.5.14,1 Rubber hose. Three specimens of hoss shall be used for eech
immersion test in the antifreesze compound and in the reference solutions.
The hose shall conform to type I, II or II1, grade A, cless 2 or & of 22-H-
428. The outside diameter of the hose shall be approximately Slmm(2 inches).
Each hose specimen shall consist of & 13mm(1l/2 inch) wide ring of hose, splft

crosswise 80 that it may be opened.

4.5.16,2 Procedurae.

4.5.14.2.1 Hardness (Shore durbmeter). The hardness of each hose specimen
shall be determined, before snd after the immersion test, on the inside sur-
face of the hose tube using the Shore A durometer apparatus detailed in
ASTM D2240. The durometer shall be grasped between the thumb and forefinger
of one hand, with the thumb resting against the penetrator, and the dial
facing the operator. The thumb of the other hand shall be placed over the
thumb resting on the penetrator, and full pressure axerted with both hands.
(Note: Reproducible results can be obtained with a little practice, by
placing the tip of the thumbs in line with the penetrator.)

4.5.14.2.2 JIwmersion. Place 3 specimens (split rings) of the rubber hose
in each of four l-pint glass jars having tight fitting lids (Mason jar type).
Add 100 ml of the test antifreeze and each of the reference solutions (tsble
I1I) to separate jars. Tighten the lids on the jars and place in an oven
maintained at 71° £ 3°C (160° % 5°F) for 120 = 2 hours. At the end of the
heating period the hose specimens shall be removed from the Jars, rinsed with
tap water, followed by ethyl alcohol, and dried by blowing compressed air
over them. A durometer reading shall be made on each specimen as soon as
the specimens are dried. The durometer readings on the hose specimens from
each reference solution shall be compared with those obtained on the specimens
from the test antifreezs. ’

12
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4.5.15 Alkaline eacths. Flacs 10zl ¢ material in 2 30 m1 tube
Maka alkalins to litmms with ammonium hydroxide solution. Add 5 ml of 95
percent ethyl alcohol reagent grade. ,Add 5 ml of 0.5 N ammonium oxalate,

4.5.16 Sulfate and carbonates. Place 10 ml of the utc:ul in a 30 ml

test tubo. Add 10 mi of distilled vater and mix, Add 2 mi of & 5 perceamt
- cead me Lacmdicm ahlawdda A nrast pitate will farm. Add 1 m]
{¢) V) VL AR busus&.u-. PhrSwaspLnmen wane oSew=s ——— -

4.5.17 Chlorides. Place 10 ml of the material in & 30 ml test tube, add

10 ml of distilled water and mix t‘boroughiy'. Add 10 drops of concentraited

- e meemmasm -n1“bln= n\‘ -‘1“-,

nitric .cxc, lgu:ll:c and add 2 ml of & 3 pEICELl AGUSTUS ST+uUliT

{ltar and discard the filtrata. WUWash the rasidue with concen-
l“bl-l—‘. l'bblr -----------

trated ammonium hydroxide, recover the filtrate and acidify with concentrated
nitric acid. No proczpitate indicates absence of chlorides. A slight tur-

bidity is allowed.

4. 6 1 The manufacturer shall certify that the formula supplied under this
specification has been stored for a minimum of 6 months in the conuineru-
furnished with the contract or order and tound to meet the requirements of

the specification after storage. Iheé coutaimers shall act show disiatsgre-

tion due to the action of the antifreess.

5._ PACKAGING.
S.1 _Preservation (Unit Packing). Packaging shall be level A, B, or
L 2\

5.1,1.1 _Qng:num_mnn:m One US gallon (gal) of antifreeze shall be

n--b-- A b = T_am? oo

PRTRaEget At & uv-;u-s A=g&a G.P.CI.L’ pva.y-wya.mc, -tll, or co.ponxt. POLY'
ethvlonc-fibcrbolrd container as sneecifiead hv rthe nrarurine artivire Tha

Fre——m—— ——eT Fewwewe ang wwwavawge Pl

polyethylene container shall confom to MIL-B-26701 except that a compact
commercial container meeting the ultraviolet light restriction requirements
specified below and not conplyi.ng with color and .hapo requirmnto, shall

ha asnnan

be accsptabls. Also, am additive shall be used in the poiyethyiene of the
MIL-B-26701 bottle, which shall wield a hottle of which ne portion shall

A A ¥ 3 ——— e - e ewew WA WA VW PVAE LLVIL SFliGmLd

transmit more than one (1) percent of ultraviolet light at any wave length
in the range of 310 to 325 nanometers(mm) when tested using & calibrated
opccttophoto-otcr with ur as a reference. Each container shall be fur-

nished with & leak-proof inner seai. The metai container shalil conform to

tvna 1; claaas 2 of PPR.C_0K Mo nom akhall e Lo _.a
ctyee 1 wTswe sus Can snall be formad Irom commercial des-

w
lgnation minimum No. 25 electrolytir tinplate The minimm plate hase

&= Lanapgiat ====

weight for the ends shall be 100 and for the body 107 poundl. The inside

surface of the uul containcr lhlll be coated with an orgnnic coating

whdah abkall
which shall nelither affact nor be affected Dy the antiireess.

13
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The conpocttc poiyothyicnc-fii rboard container shall conform
1&36 an B
i

- 2 2 = ema el

P of PPP-C-569 and the following requir ts: Bach bo
shad with & noainteeral aneu {niection mnldad £ trg

n. - wawmess = "'—“'-O'-- va-‘ batens™ Iouthathutasing — ~ e

high density polyethylene conforming to class A, grade 3 of MIL-P-22748; or

wedium density polyethylene conforming to type I, class M, grade 2, category

5 of L~P-390. The spout shall be designed and sized to conform to Glass Con-

tainer Manufacturers’ Institute Standards as modified by the Society of the

Plastics Industry, Inc., for & nominal 38 millimetar diameter screw-cap, and

having a minimum of 1-1/2 turns of a buttress thread. The immer surface and

top rim of the spout shall dbe properly sized. sufficiently smooth, and con- ‘

centric to form a leak-proof mating surface with the plug vhich is inserted -

after fiiiing. A nnug-iitting plug conforming to MIL-C-5501/7 shall be in-

e e g coa of olo £211ad ko . e & —a
serted in the opening of the spout of the filled bottls, until the underside

of the shoulder of the plug is in full contact with the top rim of the spout.
Before applying the screw-cap, the exterior of the filled bottle shall show
no signs of leakage of antifreeze when positioned upright and then inverted.
The plug shall then be secured tightly in place in the spout by an extra-
iength-nominal 38 millimeter diameter buttress screw-thread-cap designed to
match the spout. Each container shall be closed as specified in the appendix

to the applicable specification, except as otherwise specified above.

!

ram

5.1.1.2 Piv.-ggllon gulnti:!. Five US gal of antifreese shall be packaged
in & nominal 5-gal capacity polyethylene, metal or composite polysthylene-
metal container. The polyethylene container shall conform to size I of MIL-
D-43703 or Depsrtment of Transportation (DOT) specification 34, except that
the requirements of 5.1.1.1 pertaining to restriction of ultraviolet light
shall apply, and compact commercial containers, meeting all other requirements

of these specifications except those of configuration, shall be acceptable.

S

-l a1 ___ 4t o . —m—2 L2 a8 Qenactrnd ademacce el el Ve
FourT 1ntegral roiiing Tings Or reélniorcCing LVENUS, LOCALEG CiTCURISTEULIRiIiy
in the sides of the polvethviene drum shall be ragquired. The metal eontainer

shall conform to class 5 of PPP-P-704 and shall be completely lined with an
organic coating which shall neitheraffect nor be affected by the antifreeze.
The composite me:al-polyethylcne container ghall conform to type 11, class 1
of PPP-C-1337. The filled containers shall be closed, p

i T
specified in the applicable specification, and shall be f
| J

L4

age deterrant outer or inner seal for each closure
lccured to each container (see 5.4).

5.1.1.3 Fiftx-five gallon ggantitx. Fifty-fivc US gal of antifreeze shall
be packaged in a nominal 55-gal capacity metal or composite poliyethyiene-

metal container. The metal drum shall conform to type II of PPP-D-729 or to

rule 40, tighthead, of the Uniform Freight Classification (UFC). The rule

40 drum shall be cleaned, phosphatized and painted as specified for the PPP- ,
D-729 drum. Both the rule 40 and PPP-D-729 drums shall be furnished with an

organic lining and closures as specified for the PPP-D-729 drum. The com-

posite poiyethyiene-metal drum shalli conform to type 11, class & of PPP-C-

1337. Each of the specified drums shall be closed, preventing leakage as

specified in the applicable specification. Each drum having exposed closures

shall be furnished with pilferage deterrent outer seals. Tags or labels
shall be secured to each drum (see 5.4).

14 — )
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5.1.3 Commercial. Antifreeze in the quantity specified (see 6.2) shall

. 5.26 sféki‘z. Packing shall be level A, B, or connerci‘i as specified
see 6.2), :
5.2.1 Level A.
5.2.1.1 Ome- ,Ellea quantity.
5.2.1.1.1 Pblz!thzlene containers. S§ix l-gal polyethylene containers of
antifreeze of 5.1.1.1 shall be packed upright in & close-fitting box conform-
ing to class 3, style optional of PPP-B-585, overseas type, style A, B or I

of PPP-R-£01 .-1--- 2, stvlie 4 of PPP-R-621 or for Navy consignees. in a box

va aaa VVvay) waneos &) wuwjas T alaatTss - SO 3

conforming to class 2, style A of PPP-B-640. Each box shall be for a type 2
average load, and shall be furnished with full bottle-height partitions be-
tween each bottle. All inside surfaces of each box shall be lined with fiber-
board. Partitions and fiberboard lining shall be for-cd from material con-

= A el A _Ff WRH B 29N Maee e Tahala ala - - Veela -
LO0ITmMiIOg L0 BrEsaes vJoC of PPP-F-320. ngl or labels shall be imcluded in each
a

.1.2 Metal containers. Six metal containers of antifreeze of 5.1.1.1

5.2.1
shall be puckcd upright as lpociftcd for the poly.thylene bottles of 5.2.1.1.1.

g8 OT iabels shall be mc;uc-u in e&ch PI.GK \III Ja")o

5.2.1.1.3 Composite polyethylene-fiberboard containers. Six composite
polyethylene-£fiberboard containers of 5.1.1.1 shall be packed upright as

specified for leval A packing in the appcndix to PPP-C-569, except that for

Navy consignees, the box shali conform to class Z, styie A of PFP-B-640.

L J -
Tags or labsls shall b

5.2.1.2 Five-gallon and 55-gallon quantities. The 5- and 55-gal quantities
of 5.1.1.2 and 5.1.1.3, respectively, shall require no further protection for

shipment.,

s.z.i Level B (Same as level A).

5.2.3 Commercial. Antifreese in the quaati:y spoeifi i (se
danc

be packed togothcr with tags and iabels (see 5.4) in acco

-~a 2

[~ Py ae
DG MO, JJU .

all

[ ]
g o
-r ~o?
n-.

. ha
i¢ ed.

5.3 Marking. Level A and B marking shall be in accordance with MIL-STD-129
and in sccordance with Fed. Std. No. 356 for commercial. In additton, cacn‘

container shall be marked to show the iot number and date of sanufacturs and
tn. IOLlﬂ'm' .

"INSTRUCTIONS FOR USE." . _ _
For use at temperatures of minus 40°F to minus 90°F (-40°C to -68°C).

DO NOT DILUTE - USE AS PACKAGED.
15
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Before installation, inspect cooling system, repair lesks and replace worn
parts. If solution or system is dirty, flush thoroughly. Install antifreesze

coolant as required (see instructious) to within 25sm (1 inch) of overflow.
I-cdiltcly (and before driving) run engine to normal driving temperature

Caa Lo N _le.w L.__.__ __ &2 K. . T _-1---‘- s o 2 ada
2 2 bl

{or -until thermostat -opens)-with-heater-on—full,-

If necessary, add more antifreeze. Check solution level periodically. 1If
level falls without visible lsakage, check for internal lesks which msy camse
serious damage with any type of antifreess coolant. Add antifreese coolaat
as required,

WARNING. ,

BARMFUL OR FATAL IF SUALLOWED., Do not drink antifreesze. 1I1f
swallowed, induce vomiting immediately. Call a physicien, *
Ethylene glycol base. Do mot store in open or unlsbeled con-
tainers. KEKP OUT OF REACH OF CHILIREN.

S.4 Radiator tags. Ualess otherwise specified by the procuring agency,
radiator tags for the antifreese shall be provided om, or with, containers
of antifreese in the following quantities: Not less than 4 tags or labels
with oad\ 5-.‘1 couuh-t and 40 tags or labels with each 55-gal container.

sbsls ==y be used in lisu of radistor tage, Radiator
]

type B, grade 20R, wire strung, size 5 of UU-T-81 and

-

shall be marked on side 1 and 2 as shown in figure 1 (see inclosure 1).
Radiator labels shall conform to MIL-F-16377, execept that the adhesive
be water-insoluble, pressure-sensitive, and protected by relesse paper back-

ing. Thess labsls shall EG ENee wida aud 180am lone & 2am (2-3!; inches by

$-7/8 inches £ 1/16 inch) and shall be marked as shewn in figure 2 (see
1nc1mn 1). Tags ox hboh 1

IC-3 ef un-r-us m},;

of tha contents and beneath the box flaps. Whuan placed ou ths drum, it
ehall be secured to thes drum with tape conforming te type V, class 1 of

PPP-T-60, in an area 't-umi 1y exposed to sbrasion.

5.5 Palletisation. M specified in the contract or order (see

*
ese . ___e_ _2£ 9 ___9 ___8 el _catlofon aball bha wcallasdoad Tawal A

like packs of l-gal and S-gal quantities shall be palletized. Lsvel A ead
R packs shall ba palletized in mccordance with the nnlicnbla reguirsments,
1nc1ud1n; those fot opaque shrink film bonding of nm.-sm-un. using new,
unused seasoned softwood or hardwood pallets conforming to type IV of
RN-P-71. rolyothylm containers, with or without fiberboard everpack,

aac e= _ A & _ __afl8__ o n IO &

shall be palietised using an open wood sheathing cap (Storags Aid 3) ovex

the 15ad and an invartad-like ca= bansath the load fastaned to side

frames (Storage Aid 10) as specified in nn—sro-ua. A maximum of 5
drums shall be pheod on each psllet., Excess shipping containers which

of 91 kilograme (200 pounds) or more, shall be prepared for shipment im
& manner assuring tramsport of the comtainers in s unitised state frem

16
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Lamd 4 »d L o .
{ini ivation. The containers shall be comsolidated

in such a manner that the load can be moved by forklift truck or other
mechanical means., Excess shipping containers which do not constitute a

full pallet course but having & combined gross weight of 90.5 kilograms

(199 gonn?a)_or less may be consolidated as specified above or may be shipped
as individual containers.

tial source to ulti

6. NOTES

for use in the cooling system of liquid cooled internal combustion engines
for protection against freezing in regions where the ambient temperature
remains for extended periods of time close to minus 40°F (-40°C), but may
drop as low as minus 90°F (-68°C). This material may also be used as a heat
4 > »
| 4

6.1 Intended use., Arctic-type nonvolatile antifreeze compound is intended

licarions where low temperatures are en-

rwmamafam 14ac

transfar ligquid for

countered.

6.2 Ordering data. Purchasers should exercise any desired options offered
herein and procurement documents should specify the following:

a., Title, number and date of this specification.

b. Unit quantities required (see 5.1).

c. Degree of preservation and packing required (see 5.1 and 5.2).
d. Marking required (see 5.3).

e. Palletization required (see 5.5).

f. Special color containers if required ( see section 5).

g8. Type of container (see 5.l1l.1).

6.3 The or Index, published by The American Association of Textile
Chemists and Colorists, lists the commercial names and manufacturers of dyes
conforming to Acid Red 87 (Color Index No. 45380) .

6.4 Additive to plastic containers. An additive c
ight interior of ‘pelyethylene

effective in excluding ultraviolst light from the

containers is phthalocyanine blue.

£.3 The Col Tnde

17
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6.5 The reserve alkalinity of antifreeze which has been stored for periods
longer than 6 months shall be tested before use by means of test kit, reserve
alkalinity, FSN 6630-169-1506. If the reserve alkalinity test strip shows
green or yellow the antifreeze shall be discarded.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

NAME CF ORGANIZATION AND ADDRESS OF SUBMI R b

INSTRUCTIONS: This form is provided to solicit beneficial comments which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users of
the document sre invitad to submit comments to the government. Fold on lines on reverse side, staple in comer,
.and send 10 preparing activity. Attach any pertinent data which may be of use in improving tm: document. If
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.

NOTE: This form shall not be used to submit requests for waivers, deviations or clarification of specilication
requirements on current contracts. Comments submitted on this form do not constitute or imply autborization
to waive any portion of the referenced document(s) or to amend contractual requirements.

DOCUMENT TDENTIFIER (Nuniber) AND TITLE

0 venoon O usen O manuFACTURER

D HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
USE? D 1S ANY PART OF T TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.
A. GIVE PARAGRAPH NUMBER AND WORDING

8. RECOMMENDED WORDING CHANGE

C. REASON FOR RECOMMENDED CHANGE(S)

T REMARKS
SUBMITTRO 8Y (Printed or typed neme and sddress — Optional) TPELCEPRONE NG,
OATE
DD PORM ]426 EDITION OF 1 JAN 72 WILL BE USED UNTIL EXMAUSTED.
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