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PmsPELATs CnAmm aMmuND S, ?DR PfSXPBATIffiPSRRXIS NSTALS

This SPSCification is ~proved for use by all Depart-
ments and Age= ies of tha Department of Defenee.

1. SC?m.s

1.1 ~. This Specificistioncovars the requirements foz both Maw.snesa
and zir base phoaphatiw capounds to be used in the preparation of baths foz
phosphate coatirq of iron and steel.

1.2 Classification. Phoephating cmapmunds shall consist of the following
types and compositions aa spacificd (see 6.2). TYP.Sdesignations have been
charged from thoee of M3L-P-50002 (see 6.4).

Type u- Nanganase plxwphate base.

composition h - Powder
ccxa~aition B - Liguid

Type z- ZirK phosphate base.

2. APPLICABLE DDCW4ENTS

2.1 Govarment documents.

2.1.1 Spacifications, atardarda, and handbooka. Unlees otkmise
specified, the following specification, mardards, and ~fi~ks of the is~e
listed in that iesue of the Department of Defense Index of Specifications ad
Standarda (DoDISS) spacified in the solicitation form a part of this specifi-
cation to the ●xtent specified herein.

SPSCIFI~TIDNS

PEDSRAL
PPP-C-1337 -
PPP-D-72il -
PPP-D-729 -

Container, -site, (Steel Drum with Polyethylene Insert)
Drum, Fiber
Dmms, Shippirg ati Storage, Steel, 55 Gallon (20S Liters)

Beneficial casments (reccimerdations, additions, deletions) and any pertinent
data which may be of uae in ixprovinq this document should be addressed to:
Director, US Army r4aterialaand t4echanicaResearch Center, AlTN: DRXMR_lX5, -
Watertown, MA 02172 by using the self-addressed StarsfardizationDocument
Improvement Proposal (DD Form 1426) appaarirq at the em3 of this document os
w letter.
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i41L-P-5ooo2E

WILITARY
-P-16232 - Phosphate Coati~, Heavy, 14anganeseor Zinc Base (For

Ferrous Metals)
143L-O-40030 - Drura,Plastic, Molded Polyethylene

FE2)EPAL
?EO-STD-313 - Material Safety Data Shsets, Preparation and The Sutaission Of

W2LITARY
““ WIWS2U-105 - Sa@ling Procedures and Tables for Inspection tryAttributes

141L-STD-129 - Marking for Shi~nt and Storage
WIbs’m-147 - Palletized and Containerized Unit Lmada 40 Irch x 48 Imh

Pallets, Skids. Runners or Pallet Type Bsse
wIL-SIO-l18B - Corssercial Packaginq of Supplies ●rslEquipnent

BAwosaxs

WILITARY
W3L-WDBS-205 - Phoaphatizinq and Black Oxide Coating of Ferrous Metals

(Copiesof specifications, stardards, handbooks, drawings, and publication
required bj manufacturers in connection with specific acquisition furctions
ehmuld be obtained from the contrectirq activity or as directed by the
contractirq officer.)

2.2 other publications. The follmwimg document(s) form a part of this
~ecification to the extent specified herein. The issues of the documents
which are indicated as H adopted shall be the issue listed in the current
DmOISS and the stpplament thereto, if @plicable.

AWERICAN SOCIETY POR TESTING ANO WATSRIALS (M7114)

ASTM D97 Pour POint of Petroleum Oils
AS’IllD512 Chloride Ion in Water srs3Waste Water
ASTM Ell Wire-Cloth Sieves for Testing Purposes .
ASlt4E380 Metric Practice

(Applicationsfor c~ies should be addressed to the Amarican Society for
Testi~ and !4aterials,1916 Race Street, Philadelphia, PA 19103.)

(Technical acciety and technical association apacifications and stmsfards
are generally ●vailable for refeiewe from libraries. They ●re distributed
amrq technical groups arxlusing Federal eqencies.)
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3. RJ2QUIRDtENTS

3.1 Naterials. The raw materials used in the manufacture of these cma-
pounds shall be of high quality, properly compounded and proceesed, and suit-
able for the prpose interu3ed.The product ehall confom to all the appli-
cable requirexenta of this spacification.

3.2 Chemical cresposition.

3.2.1 VP@ M compound.

3.2.1.1 ~aition A. The

mwawae ditrjdrogenphosphate
chemical requirements of Table

C~UIX3 shall be a free flowing, granular,
(ace AP~ndix I) material confoming to the
I.

TABLE 1. Chemical requirements for w!= 9, cosQOsition A.

Requirement Applicable
Inqkedient percent w weiqht test paraqraph

f4awarrese,14n,minimum 18.0 4.3.5
Phosphate, P@ 65.0 4.5.2
Nickel, Ni, =iniUm 0.1 4.5.4
Ratio of F0~3 to 14n,maximum 3.6 .-

3.2.1.2 COIM)Oeition B. The cawound shall conaixt of an aqueoua solution
of manqanese dihydrqen plmaphate plus accelerators and shall conforx to the

chemical requirements of Table II.

I TABLE II. Chemical requirements for ‘WI= M, Conmosltion B.

I Requ i cement
percent by Applicable

Irrqredient weiqht, minimum teat paraqraph

Uarganese, NM 6.2 4.s.3
Pho=hate, PO~3 25.0 4.5.2
Nitrate, NOsl 1.0 4.5.s
Nickel, Ni 0.1 4.5.4

3.2.2 ‘R’PaZ crxspound. The Type Z compound shell consist of an aqueous
eolution of zim dihydrogen pkzphate (see Apxn3ix I) plus a nitrate
accelerator conformirq to the chemical requirements of Table III.

(,
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TABLE III. Chemical requlrementa for TYPa z compeund

Rcquirement
percent by Applicable

Ingredient weiqht, minimum test paragraph

Phosphate, FOZ3 30.0 4.5.2

Nitrate, NO~l 15.0 4.5.5
Nickel, Ni 0.1
zirc, Zn

4.5.4
S 2013 + t NOjl 4.5.6

3.9

3.3 Extraneous elements.

3.3.1 Araanic content. When tested in accordance with 4.5.7.1, the phms-
phate coating ca~nd s~ple shall contain no more than O.005 percent by
weight of arsenic.

3.3.2 Lead content, (applicable to TYpa Z only). When tested in accordance
with 4.5.7.2, the ZIW dihfdrogen p~sphata coating craepmurdWuBple shall
contain no mre than 0.01 percent ~ weight of lead.

3.3.3 Chloride determination. When tested in ●ccorda~e with 4.5.7.3, the

1

phosphake coating cc+ourd shall contain no mre than 0.1 percent chlorine as
chlorides.

3.3.4 Other ●xtraneous elements. When tested in accorda~e with 4.5.7.4,
the ptuxphate creatingcomFouI@ shall contain no more than 0.5 percent by
weight of the total solids of Na, K, 14g, Fe, Cc, ●d Al. The limit on Fe
shall nmt -ply to the ~pe N, Cmm~aition A poder.

I 3.4 Particle size, (TYpe M, C- sit ion A only~. A ●inimum of 968 shall
pasa throqh a No. 12 sieve and 909 shall pass through a No. 20 sieve when
tested as epecifiad in 4.5.8.

3.5 Perftirma=e. The cmpourxls obtained uder this apecif ication shall be
capable of forming pl’msphatecoatings under the performance test of 4.5.9.
The coatlrq shall be evenly depmaited, shall have a uniform crystalline tex-
ture with ● pattern not visible to the unaided ●ye. shsll be gray to black,
and shall not have ● mottled appeara=e. These coatimga shall meet the coat-
itq weight specified in ODD-P-16232. The pkephate-coated items, prior to the
epplicationof ●ny supplementary treatment shall show no signs of corrosion
upon subjection to a salt kpray test for the time stmnr in oDD-P-16232.

I

3.6 LOW te~ rature stability. The Type N, ZSition B or Type Z phOa-
ptrateCOa~i.~ c~.~,nda shall be subjected to the test XPMCified in 4.5.10 ad
shall be free from precipitated chemicals or crystals at ths cowlusion of the
6 hour warm-~ period.

I
4
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3.1 workmanship. The compounds obtained under this specification shall be
free of dirt, wood chips, or other foreign material. The liquid c-pounds .ss
furnished, shall be clear and free from inmluble matter.

4. QUALITY ASSJRAKl! PNOV2SHR4S ,

4.1 Ra,~n3)ibi.1.i,tyZC!S,in~cctdon. Unless otherwise specified in the con-
trmct, the contractor is.responsible for the performance Of all inspection
requirements ●s ~ecif ied herein. Except as otherwise xpecified in the con-
trect, the contractor mxy uss his own or ●ny other facilities suitable for the
Perforaame of the in~ection requirernnts specified herein, unless dls-
@proved ~..tha 90VerMXnt. ‘Nregovernment reserves the right to perform any
of the inspections set forth in the
deemed necessary to ●ssure s~plies
requireaente.

4.2 Lot. A lot ehsll consist of—
manufacturer in 8 consecutive bars
in facilities, materiala or process
Cal pr~erties of the capound. In
t ion, e~h batch shall constitute a

4.3 SSmpliq.

specification where such inspectionsare
ad ssrvices conform to prescribed

the phosphating caxpourd produced ~ one
of continuous production, with no change
which would change the chemical or physi-
the event the process is a batch opera-
lot.

4.3.1 Samlinq for notiestmctive ●xamination. A rarx2a sample of filled
containers shall be selected in accordance with 141L-S~105 at inspection
level S-4 ad acceptable quality level (AQL) equal to 2.5 percent defective to

“ verify crsxpliame with all requirements of this specification regardingphysi-
cal form, fill, container, ckrsure ard marking.

4.3.2 SemPlirq for temts. Thraa meparate l-pound [0.45 kg) samples
(wbther liquid or dry) shall bs taken from eich inspection lot. Nhan the
material ie produced ~ a batch prmcesm the three ssmples shall be taken at
different locmtions within each batch or from three separate containers. When
the material is produced ~ a continuous run prccess the three smmples shall
be taken to represent, re~ective ly, the first pmrt, the middle part, and the

I last part of the run of the constituted inspection lot. The mamples shall be
c~~ited in clemn, dry, glass contalnarm, sealed and marked for
identification.

4.4 In~ection.

4.4.1 Nordeetmctive ●xamination. Csch sample filled contminer as speci-
fied in 4.3.1 shall be examined for defects of the container and the closure,
for evidence of leakege and for unsatisfactory markings. The ccapourd in eech
container shmll be examined for uniformity, segregation and cakirq to deter-
mine cmmplia=e with 3.2.1.1 and 3.7. Any container in tha sa~le having one
or more defecte, or utier required fill, shall be rejected, and if the number
of defective container in any eample exceeds the acceptawe number of the

@emeriate s=Plim plan of MIL-*105, the.lot represented w the sample
shall be rejected.

5
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4.5.3 .Menqaneaedetermination, (TYPe n only). Pipette 112ml of the dilute

test solution (sea.4.5.1) into a 100 ml ~~metric flask and fill to the mark
with distilled water. Mix the solution thoroughly ati pipette 10 ml of this
solution into a S00 ml flask. Add 10 ml of NN03 (specific gravity . 1.42)
ana s ■l IS2S04(xpscificgzavity - 1.84). and di9est at a 10V heat tO
fumes of S03,: Rermve from the heat ●nd allow to cool. Repeat acid
add~tiow and”digestion until the fumi’tqsolution remains colorless or Ilqht
ember in color. The solution should now be free of organic matter. Cool to
roa t~erature ●nd xdd 100 ml of distilled water slowly. Add 5 d of
@proximately 0.1 N A9N03 SOIUtion. Md 3 g of ammonium persulfate. Heat

y~~%a~ti ●dd 10 ●l of spproxixately 0.1S N Fe{*4.S04). 6%0.
continue until all frothi~ has ceased. COO1 tO rm

Titrate with 0.1 N KNm34 to a pink ●IXIpoint which persists for 20 secotia.
Run a b3enk determination followirq the ●bove procedure ●xcept that the
●ddition of the s~le shall be amitted. Calculate the percentqe of Nn aa
follws:

tk4n -(B- A)(N)(10.99)

Where B - ml of KMIr04for blank
A - ml of KN@4 for sample
N - norxality of Kk4n04xmlution

4.5.4 Nickel determination. The Ni content shall be determined usifq tk

followirq reagents ●d procedure. A blank determination shall alao be run.

4.5,4.1 Preparation of reawnts.

4.5.4.1.1 Sodium nitrate solution. A Nti”03Solution shall be prepared bf
placing 24 9 of NaN03 in ● liter volumetric flask, Dilute to the mark with
distilled water ●nd ●ix well.

4.5.4.1.2 Chloride-pyrophrmhate solution. A chlmride-pyrophoephate
solution shall be prepared by dissolvirq 100 9 of Na4P307, 50 g of
NN4C1, 2 g of KI arxl0.046 g of NiS04 in a 1 liter volumetric flask.
Dilute to the mark and ●ix veil.

4.5.4.1.3 sodium cyanide solution. A NaQ4 solution shall be prepared ty
disaolvirq 5 g of Na~ (see 6.5) and 0.4 g of AgN03 In a 1 liter volumetric
flask. Dilute to mark and ●ix well. ‘fheNaCN “solutionshmuld not”be kept fOK
more than 3 months.

4.5.4.2 Determination of nickel factor. Weigh ●xactly 0.05 9 of pure

setallic Ni and dissolve in a 250 al flask with a solution of 5 ml of concerw
trated Ff#S04,5 ml of co=entrated NN03 ard 5 ml of distilled water.
Evaporate the solution until dense white fumaa of S03 arc evolved and then
cool it. Add a slight ●xcess of NW40N and bring to a boil. Cool the aolu-
tion to _ temperature and ●dd 75 ml of the chloride-pyr@usPhate ~Olution
[4.5.4.1.2). Titrate with the starxlardNaCN solution (4.5.4.1.3) until the

precipitate which formed has redissolved. Ce2,culatethe Ni factor as follows:

\
Ni factor (K) - q of Ni

ml of NaCN solution used

7
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4.5.3 .N.enqanesedetermination, (TYPe n only). Pipette 10 ml of the dilute

test Solution (see.4.5.1) intO a lfJOml ~hOettic flask a~ fill to the mark
wfo distilled water. Mix the eolution thoroughly amd pipette 10 ml of this

adution into a 500 ml flask. Add 10 ■l of NN03 (Xpecitic 9CavitY = 1.42)
ard 5 al H2S04 (xpccific gravity - 1.84), and digest at a low heat to
fuxes of S03. RCIWVQ from tk heat amd allow to cool. Repeat acid
add?tions a~ dig~at~on until the fumimg aolutlon remains colorless or light
*C in color. The xmlution should now be free of organic matter. cool to

roa tewerature ●nd add 100 ●l of distilled water SIWIY. Add 5 ml of

approximately 0.1 N A9N03 xolut ion. Add 3 q of ammonium parsulfate. Heat

~~~~%~?ti add 10 ml of mproxlmat.ly 0.18 N ~e(~,’%.t:~j~
continua until ●ll frothirq has ceaxed.

Titrate with 0.1 N KNI04 to a pink ●nd point which persists for 20 seconds.
Run a blank determination follouirq the ●bove procedure
●ddition of the sample ●hall be omitted. Ca3culate the
follows:

tPkn -(B- A)(N)(10.99)

Where B - ml of KNn04 for blank
A . ml of KNn04 for sample
N = normality of K14n04eolution

except that the

percentme of nn aa

4.5.4 Nickel determination. The Ni content shall be deterainad usirq the
followimg reqents ●cd procedure. A blank determination shall alxm be run.

4.5.4.1 Praosration of reagents.

4.5.4.1.1 Sodium nitrate XdUtfOn. A Na?i03solution shall be prepared by
plecimg 24 g of NaW03 in ● liter volumetric flask. Oilute to the mark with
distilled water ●nd mix well.

4.5.4.1.2 Chloride-pyrmPhC4rhate solution. A chl.oride-pyrophcaphate
solution shall be prepered by dimolvirq 100 9 of Na4P2Ck7,50 g of
NN4C1, 2 g Of KI at-d0.046 g of N1S04 in a 1 liter volumetric flask.
Dilute to the mark ati ●ix well.

4.5.4.1.3 Sodium cysnide Smlution. A NaCW solution shall be prepared by
dissrrlvirq5 g of NaQ4 (see 6.5) and 0.4 g of AgN03 in a 1 liter volumetric
flask. Dilute to mark and ■ix vail. The NaCN ‘xolutionshmuld not” be kept for
more than 3 months.

4.5.4.2 Determination of nickel factmr. Weigh ●xactly 0.05 g of pure
metallic Ni and disxolve in ● 2S0 ml flask with a solution of 5 ml of concen-
trated H2S04, 5 ml of comentrated KH03 aid 5 ml of distilled wster.
Ev-rate the smlution until denee white fumes of S03 are evulved ad then
Cml it. Add a alight excess of WN40N and briq to a kil. Cool the SOIU- .
tion to room temperature ad add 75 ml of the chloride-pyroplusphatesolution
(4.5.4.1.2). Titrate with the starxlardNaCN solution (4.5.4.1.3) until the
precipitate which formed has redissolved. Calculate the Ni factor as follows:

Ni factor (K) - q Of Ni

ml of NaCN solution used

7
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4.S.4.3 Test procedure. Weigh approximately S q of the sample as received
into a 250 *1 beaker. Add 15 to 20 drops each of concentrated FfClad the
NsN03 solution (4.5.4.1.1) arxfstir for 2 minutes. Add 100 ■l of the
chloride-pyrophoaphateaolution (4.5.4.1.2). Add NN40N dropwise unt11 the
solution turns red litmus paper blue. At this point, the solution shwld be
clear. Titrate the solution with the standard NaQ! solution (4.S.4.1.3) as
follows:

~ Add 0.S ❑l of the Na~ solution ?rtdstir for 2 minutes. A precipitate
should form. Continue adding the NaC?4solution dropwias until the precipi-
tate disxolves and the solution is clear. The point ●t which the xalution
clears is the end point. Calculate the percentage of Ni as folltts:

SNi=jA-B’(K’(
100)

w

Where: A = ml of Na~
B - ml of 24eCNfor blank
K = Wi factor (see 4.5.4.2)
W = g of sample

4.5.5 Nitrate determination. The NOjl content shall be determined
uainq the following reagents ●nd procedure.

4.5.5.1 Preparation of nitron reagent. A 10s nitron solution is prepared
by diseolvirq 10 q of nitron (4,5-dihydrc.-l,4-diphenyl-3,5-phenylimin-l,
2,4-triazole) in 100 ml of 50k qlecial acetic ●cid and then filteri~. Keep
in a dark colored bottle.

4.5.5.2 Teat procedUr*. WitMraw sufficient volume of dilute test solution
(see 4.5.1) to contain 0.05 to 0.10 q of nitrates and weiqh into a 250 ml
beaker. Add 100 ml of distilled water afxl2.0 ml of 6 N H2s04 acid. Heat
to boiling and add 10 ml of nitron reagent. Cool ●nd place in an ice bath for
1.5 hours. Filter throuqh a weighed, fritted glasa crucible of ●edium poro-
sity, and place a piece of ice in the crucible before filtering. The solution
must be cooled to reduce the solubility of the nitron caxpand. Use the
filtrate to ●ffect transfer of all the precipitate. Wash the collected
precipitate in the crucible with four 3 ml portions of ice water. Rebil the
filtrate, and add a small quantity of nitrorrreagent to check the caupletenees
of the precipitation. Dry the cmcible ●t 105° ~ 5°C (221°~ 90P).
-1 in a desiccator ●nd weiqh. Repeat the rreighirqpt~edure until a
constant weight is obtained. Ca3culate the percentage of N031 aa follws:

* Nojl .
(16.54)W2

n~

Where: 441. weight of sample rapreeentad by the ●llquot
W2 - weight of precipitate ●fter drying

/ ..

4.5.6 Zirc determination, (~ Z only). The Zn content shall be deter-
mined usirq the followirq rerqents and procedure.

a
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4.5.6.1 Preparation of reagenta.

4.5.6.1.1 Buffer erhtion. A buffer
dissolvirq 350 ●l of concentrated N3f40N
dilutirq to 1 liter.

solution shall be
and 54 g of NN4C1

prepared by
in water ati
/

4.5.6.1.2 Indicator adukion. An Eriochruma Black T indicator eolution
shall be DKaDarXd Lu diaemlvirn 0.25 a of Eciochrm Black T and 2.2 g of
NN2DN. ‘iii-h 50 9i of cN3~. - -

4.5.6.1.3 Ethvlenedieminetetra=etate solution. An EU2A ditiium SDIUtiOn
shell be prepared bf diaeolving 37.2 g of the dried salt In 1 liter of water.

4.5.6.2 Determination of zirc factor. Weigh accurately about 0.05 g of ACS

grade metallic Zn ad dissolve in I?C1. Using red litmus as an imlicator, add
NS40N until the last dmp changes the litwa to blue. Md 30 ml of the buf-
fer solution.(4.5.6.1.1) and titrate with the G~A diaodium solution
(4.5.6.1.3)usirq 15 to 20 drops .SricchromsBl=k T irxlicator(4.5.6.1.2).
The end peint ia reached when the color chsnges frc9 red to blue. Calculate
the Zn factor as follows:

Zn factor (Z) - ~

Where: 14-g of Zn
A - ml EUTA required for titration

4.5.6.3 Teat procedure. Pipette ~0 ml of the dilute test emlution ( see
4.5.1) into q 250 ●l beaker. UsiW red litmus he an indicator, add NN40S
until the.laat dr~ chsrges the litmus to blue. Than ●dd to the solution 30 ml
of the buffer solution (4.5.6.1.1). Titrate with the standard E~A dkodium
solution (4. 5.6. 1.3) using 10 to 15 drops Eriochraee Black T irdicator
(4.5.6.1.2) until the color just changes from purple to grey. Ca3culate the
percentage of Zn aa follwa:

t Zn - (B)(Z)(100)

Where: Z - Zn factor {ace 4.5.6.2)
B - ml of E~A dieodium solution used to

reach the end gmint

4.5.7 Cxtranemus ●lements determination. l?xtranaouaelements (ass 3.3)
shall be determined ●s follows:

4.5.7.1 Arsenic determination. The Aa content shall be determined using
the following procedure, and e blank determination shall be mn.

4.5.7.1.1 Teat procedure. Plese 10 g of the undiluted sample in a 200 ml
flaak. Add 5 g of CUC1 and 75 ml of concentrated HC1. Nix well and insert a
thermrrseter.Arrarge a flask and a cotienser for downward distillation. All
rubber at~pera to be.used must be washed in CSj (axe 6.6), boiled in 6 N HC1
am drted thoroughly. Wash all mbbar stcppars umier a Eume hood to amla
inhalationof toxic vapors. Distill 35 ml of the mixture into a 400 ml beaker

9
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containiq 150 ml of cold water.
should be cmoled in an ice bath.
be below the surface of the water

Before r!istillirq,the tiaker and water
Durirq distillation, the condenser tip must
in the beaker, and the procass must b@

watched carefully. If the temperature of the vapoc exceeds 10EOC (2260P)
at any time, cease the distillation i~ediately~ CW1 the flask ad add 35 ml
of co=entrated HC1. Then the distillation may be centinued. After

completing the distillation, carefully add 25~ NsOH tO turn red litmus tO
blue. Then add just enough 6 N HC1 to chanqa the amlution back to acid. Add
1S to 20 ml of cold saturated NaHCX33solution, 1 g of RI crystals and S ml
of a 18 starch solution. Stir until the KI crystals have dissolved. Ti-
trate the mixture with 0.01 N iodine solution until the color becomes slightly
purple. Ca2culace tha percentage of As as follows:

8As-
43.75) (A)(N)

w

Where: A - ml of iodine solution used
N - normality of imdine solution
W = g of sample

4.5.7.2 Lead determination (TYpa Z only). The Pb content shall be deter-
mined usirq the following procedure.

Dissolve O.16 9 of Pb(~3) 2 in dia-
Of the statiard Pb solution corrtains

utiiluted Tvua Z ccsePmum4and transfer

4.5.7.2.1 Standard lead solution.
tilled water to make 1000 ml. One ml
0.0001 9 of Pb.

4.5.7.2.2 Procedure. Weigh 5 g of
it quantitatively into ● 50 ml wlumatric flask. ‘Add 10 mi of distilled water
ad 15 ml of 1:1 NN40H. Oilute to mark with distilled water and mix wall.
Pipette a 30 ml ●liquot into one 50 ml Nessler tubs and a 10 ml aliquot into a
sacord matchirq Nessler tube. Consider the 30 ml aliquot as the specimen and
the 10 ml ●liquot as the contrml. Dilute to 45 ml with distilled water. Add
1 ml of 108 N~CN solution and 1 ml of colorless Na2S to each tube, mix
well. Add 2 ml of statiard Pb solution to the contro L mix, and c~Pare. Tha
color devei~ed bi the specimen shall not ●xceed the color developed by the

control.

4.5.7.3 Chloride determination. The sample shall be analyzed for chlorides
in ●ccordance with AS2?4 D513. .

4.5.7.4 Other extraneous elemants. Spactrographically analyze a pmrtion of
the diluted test smlution (4.5.1) for Na. K, 14q,Fe, Cr, ad Al.

4.5.8 Particle size. Select the reiguiradsieves conforming to AS’I?4Ell for
comoliame with 3.4. Weigh the d~ sieves arx!msst on the lmttc+span. Weigh
100-g of ths sample to the
cover the assemble. Shaka
retained ●rs3passed by the

nearest-O.l g ●rd transf~r it to the sieve and than
for 10 minutes by hand. Waigh the positions
sieves and calculate the percentage as required.

10
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4. 5.9 Per formd=e test. A eolution of the caapmmd shall be made up using
water atd maintained ●t the ~eratirq temperature sl’mwnin Table IV. Two 3 by 6
i~h (76 &f 152 mm) SAE 1020 steel panela shall be cleaned, sandblasted and
irnersed in the phosphate coating smlution for the time specified in Table IV.
After proceasirq time the panels shall be rinsed in clean,water,dried a~
examined for cresplia=e with paragraph 3.5. ‘fhecoatiq Weiqht and the
accelerated cor.roaiontests shall be determined in accordance with the
applicable ~thods of DOD-P-16232. A description of the process is qiven in
fuL-HDBK-205.

TABLE IV. Phosphatim solution and penal Preparation.

Phoaphatirq CC4Sp0Ul_d
. .

TVPS M Typez

Characteristic Cms~sition A Crnoosition B

C0rs2entration,pourxlsper 100 24 to 25 54 to 56 33 to 34
gallons of solution

Operatiq temperature, *(°C) Max. 210(99) 210(99) 210(99)

Imnaraion time, minutes, mss. 45 4s 3134/

YMinimum iumeraion requirement is 20 minutes.

4.5..10 kw temperature stability. A 40 ❑l sample shall be placed in a cold
test jir used for ‘Cloud and Pour Points”. ASl?4097, and held at the te~ra-

ture specified in Table V for 72 trmurs. The sample shall then be allowed to
stard at ro~ temperature for 6 hours ard duritq this warm-up pericd ehall be
inverted ad returned to Its original position three times at the ●nd of each
3 hour pericd.

TABLE V. Cold teat temperatures.

Temperature of cold teSt, ●ds.

Type M, cm~eition B w (-l@c)
Type z 250p (-4*)

4.6 Accspta=e and rejection criteria. If the individual or cmposite sw
pies tail’to meet the test requirementsof the specification, the lot shall be
rejetted. When rejected lots of the material are remhitted fOr acceptance
inspection, ssmplee shall be retested in sccordame with the provisiona of
MI L-STD- 105 empl~irq tightened inspectIon.

5. PACKAGINC

5.1 Packaqinq (See 6.2).

5.1.1 Leval A.
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5.1.1.1 Type F!,Coqlmsition A (POwaler). This ❑aterial shall be furnished
in 100 pound (45 kg) capacity fiber drums conforxirq to PPP-D-723, Type II or
III, qrade A; or in 55-gallon (20B-liter) steel drums conforming to PPP-D-729,
Type III, ●a specified. The pcwder shall be inclosed in sealed polyethylene
baq liners within the drums. The minimum thickness of the polyethylene liner
shall be 0.004 irch (0.1 mm) for the 55-gallon (208-litec) drum.

5.1.1.2 TYPe PI,cOsQm“aitionB, TYw Z (liquid). These materials shall be
furnished in polyethyle.,edrums or carboys as specified in the contract or
order.

5.1.1.2.1 Polyethylene drum. The 5- or 15 gallon (19- or 57-liter) metal
containers with polyethylene liners shall conform to PPP-C-1337, lype II. The
30- or 55-gallon (113- or 208-liter) polyethylene drums shall conform to
!41L-O-40030,Style 8.

5.1.1.2.2 CJ)rbOYS. When specified, the material shall be furnished in
13-gallon (49-liter)polyethylene cartoya in accordance with the 141L-STO-1188.

S.1.2 Level C. The compound shsll be packsqed in accorda~e with the sup-
plier’s comercial practice. Protection shall b such as to insure safe
delivery at destination.

5.2 Packirq.

5.2.1 Lsvel A.

5.2.1.1 Tyme M, cow aition A. The 5-gallon (19-liter) steel pailh, 100
pound (45 kg) fiber drums ●nd 55-gallon (208-liter) steel drums will require
no overpackiq.

5.2.1.2 TYPe n, Cow sition B ard Type z.

5.2.1.2.1 Polyethylene dmm. The 30- and 55-gallon (113- and 20B-liter)
polyethylene drum specified in 5.1.1.2.1 shall be packed in ●xterior
containers as specified in the Appen@ix of t41L-D-40030. The 5- and 15-qallon
(19- ard 57-liter) metal containers with polyethylene liners shall be pal-
letized in accordame with MIL-S’3W147 except pallets ❑ay be unseasoned
hardwood or softwood. Quantities less than a full pallet load will not bs
pslletized.

5.2.1.2.2 Polyethylene carbrrys. The polyethylene carboys shall be packed
in fibertiard bases in ●ccordance with MIL-STD-1188.

5.2.2 Level C. The corapoundshall be packed for shipment in accordance
With k41L-STD-1188.

5.3 Markirq. In addition to any special markirrgrequirerfby the contract
or order, marking slfallbe in accordance with MIL-STD-129 and FED-sTD-313.
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6. NtXSS

6.1 Int@rr2eduse. Phoaph.stecoitpoundsfurnished utier this specification
are used in the preparation of pkaphatiziw baths for coatiq carbon and low
alloy steels with a ma~anese ot zirc phosphate coatiq. Perrous metals may
alao be coated when in combination with zirc ●nd cadmium.

6.1.1 Tyoenc ~urd. Type M c~und (C~aition A or B) is intended
for use in the production of manpanese pkmphate coatinge that will conform to

the requirements of 000-P-16232, Type M.

6.1.2 we Z cm~nd. Type 2 ctme~und ie intemled for use in the produc-
t ion of zinc phosphate coatings that will conform to the requiremantaof
tx30-P-16232,-e Z.

6.2 Orderirq data. Procurement dccuments shmuld specify the follovirq:

(a) Title, number ●nd date of this specification.

(b) Type and cmnpcsition (if applicable) of compmund required.

(c) Type and capacity of container required [see Section 5).

(d) Level of peckqirq ●nd packing required (eee Section 5).

6.3 Preparation and maintene~e of pbephatirm aolutions. Governmant
agerc ies =ay obtain information on the preparation, operation ●mi control of
the pl’maphatiziw aolut ions in M2L-NoBK-205.

6.4 Super session data. Table VI shows the compariecn betwean the

this specification and those of the previous edition, MIL-P-50002.
type● of

TABLE VI. Classification cmmpariaon.

MIL-P-50002B r41bP-5000ZA r41LeP-50002

Type M Type M wpe I
Type z ‘r-f~z Type 11

6.4.1 Phozphatinq materi●ls. Phoaphatirg materials used in 000-P-16232 are
now covared in MIL-P-50002B. Ptmaphati!q materiale cmlyimq with M3L-P-
50002B should be prmcured ●nd used w Goverment agent~es to produce coatimgs
conformiq to cOO-P-16232.

6.5 Toxicity of arwliumcyenide. Care should be taken in hatiling amdium
cyanide. Small amounts of sodium cyanide (100-200 mgl may be fatal If
Irqested accidentally. Avoid skin contact. Oo r@ atore or eet food in the
laboratory. FrostIaboratoriee with eigne “No Eating , Orinking or Smokitq.”
00 nmt store near acida. Protective clothirq stmuld imlude ! coveralls, or

[ aprone, tutyl or neoprene rubber glove●, ●nd chemical g~glea.
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6.6 Toxicity of carbcn disulffde. Carbon disulfide is hiqhly toxic and
gives off a puqent odor. Proloqad exposure to small concentrations of car-
bon disulfide has caused cerebrovaecular chanqes. Carbon disulfide damages
chiefly the central nervous system, the peripheral nerves, and the ha.aopcietlc
system. !rqestion of csrbon disulfide causes congestion and edema of the
gaatrointeatinal tract. Skin contact with carbon disulfide causes reddenim3
and burrrirqad may result in a accord-degree burn. Protective clothirrg
should include those mentioned in paraqrsph 6.5. In ●ddition, respirator
protection is required. A gas ●ask with ● cmsbinstlon chin-style or front or
back-mounted canister for organic vapors J’~ ==ld 9ast e9uiPPed ~th a full
facepiece, ●kuld be used.

6.7 Chemical formulas. chemical campounds, ions, snd ●le=ents referred to
in this specification are abbreviated as indicated in Appendices I ●nd II.

6.8 Chanqes frrrmprevious issue. Asterisks ●re not used in this revision
to identify charqea with respect to the previous issua, due to the extensive-
ness of the charqea.

APPsndix I.

Chemica1 b pound or Ion

Ammnium chloride
Ammmrium hydroxide
Ammonium molyMate
Am-nium nitrate
Amunrium.sulf●te
Cuprous chloride
Ethylenediaminetetraacetate
Ferrous ammnium sulfate
Hydrochloric acid
Hydroxylamlne hydrochloride
Lead nitrate

Msrqanese(II) dihydrogen phaphate
Methyl ●lcohol
Nickel sulfate
Nitrate iOn
Nitric ●cid
Pho~hate ion
Potaasium chloride
Potassium permanganste
silver nitrate
Sodium bicar bmate
sodium cyanide

SerUun nitrate ‘,
Sodium pyrophoqrhate
Sodium sulfide
Sulfur trioxide
Su2.furicacid

zirc (11) dihydrogen phosphate

Chemical formulas.

Chemical Formula

NH4C1 .
NN40H
(W14)2M@4 ~
NH4N03
(Nk4)2S04
Cucl
E2Y2A

F’e(W14S04) . 6H20

HC1
NN20H.HC1
pb(m3) ~
Mn[R2~4) 2 .2H20
cR3cm
NiS04
N03
NFA33
m4
KC1
KNti4
*N03
NaHUj3
NaC14
NsN03
Na4P207
Na2S
S03
H2S04

Zn(H2rn4)2 .2HN
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Appendix II. Chemical aymbcls.

Chemical Element

A lud mrm
Acmenic

Chraium
Iron
bead
Nagnesium
Nxfrganeso
NolyMenum
Nickml

Cuetodhns:
Army-m

Navy - 0s
Air Pocce - 11

I Review activities:
Army - AR, EA, MO, BOZ,ER
Navy - hS

I Air ?orce - 68

Ueer ●ctivities:

I Amy-AL

Chemical Symbol

Al
As
cc
Fe
Pb
ng
Ma
no
Ni

Prepacirq activity:
Army - NR

Project No. 6850-0678

I
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