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Ono tYPe of atifmaso Coqmundfor u- ill
th cooling systca of Uquid-coohd in;;rml aombwtion OX&e. in regions
of ~ M& &bioat t~raturoo (SOO6.1).

2. A??LxaBxx DoCCMm= .

2.1 2h@ folbdng ~ts , of the tiouo * ●ffact Oa- &to of‘invitation
for bide or request for propossl, fmm ● part of thts spocificationto the
OxcomtSpecifm

sPxcIPIcATnxs

L9P-390 -

o-c-265 -
*8-642 -

X8-P-71 -

8s-8-53s -
m-z-81 -
224428 -

PPP-B-5M -
PP?-B-601 -
PPP-B-621-

hardn:

Plutic Moldimsand ~ion natorid , Polyothylonoand
elp=c (Low,ModiuR,-d mm ~ity)

atials , AaAlyttCal; GaloralSpocsficati-for
Bod’tmPboo*t@, T’rna@c, T*-lD ~, ~
Iaydrata,- Nledly’dmto

Pall*t, M8tori’dBaadlin$,Uood,StrsnserConstn=ti-,
2 my & 4 way (Putm)

BOditaBorate, Dudiydraea, Tocbal-1 (B-=)
Tq, Sbtpping e atook
Uooo, ~; Proforu4 - Strd$ht; Ho-, Profornd;

?laAblo, whQ-RotafOrod (?Or tlm coolingSyat- of
Austivo - OtborLiquM-coohd ~)

BOX,W, Wtrobwd -
BOX, wood, Clutad ?lywd
h, wood,Mlod d IaokoorMr

Bameficid co-ants (rocomeeuikion..additions$ deletione)and any pertinentdata which -
may be of us. in l-roving thisdocument shouldbe addressed to: Amy Hacerialaand
Mechanics RenearchCenter,Watertown, MA 02172by wins the .elf-addreasedScandardiza-
tLouDo~nt ImprovementPropoml (DIIForm 1426)●ppearing●t the ●nd of thisdocu~nt
or by letter.
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PPP-B-640 -
PIT-c-96 -
PPP-C-569 -

?PP-c-t337 -
PPP-D-729 -

PPP-D-760 -
PPF-F-320 -

PPP-P-704 -
PPP-T-60 -

XXLIZLKY
=kP-116
MxbG5501/7

!IUL-F-16377

M’XL-B-26701
MxkD-43703

Smlmaw

PEDEML
Fed. Std. ~Oo

nxxzam
MIbsm-los -
HIGSTD-129 -
MXL-STD-147 -

Box, Fiberboard,Corrugated,Tripple+all
Cam, Metal, 28 Gege and I@tu

Contdnezs, Plmtic, Molded (For Ltquidc, Past-s and
p=-@)i ~

COntalnarS,MRaZ with polye~ylene InSert.
-, lktal, 55-Callm (For Shi~t of BUMWCorroslve

nateria18)

Drum and I?ails,Metal (5 mid 16.64 Gallons)
Flberboud= ~damdsolid (Contain.u**) and
mt Shspaa

Pail, MtAl (*App*, steel, 1 mrougb L2 anon)
Tape, P&c&aging,tmqmof

Pre8ervatiom-Pmb@ng, Hetho& of
-p and Plug, htective, Duet amd Moistuze Sul (*P
Plug, eeaeral Purpo8a)

Fixture, Lighting, and Amociated Put. ShipboardUse~
-ml specificationfor

Bott l~s, Scrwcap and ~rboy~, PolyethylenePlastic
nEu& Shippbg and Storqp, MoMod Bolyethyleu

Skids, Raan3mm of hllet-~ Base

(Copie-of specifications, staadawk, dr~ ad publicaciom raquirad by
mappli8r8 in connoctlomvith spacific lnx)cumment funct ions should ba obtained
frrn the proouring acs~vity or as diraated by tbe aontracti~ officer. )

2.2 Other mbllcationa . Zho followingdoounnts foa ● put of this 8peci-
fication to the extent cpecified herein. lMess otherwise indimted, tho
Imue tn ●ffaet on date pf invitation for biti or requut for proposal shall
mpply.
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)’
AMERICAN SOCIETY FOR TBSTING AND MATERIAM (ASTM) STAMMRDS. . .

..-...UZ..–.-.MkmMLELre RMxIto by Cleveland Open cull Teat for-———--—.—-..-—............ .
D 119 -
D445 -

D 1119 -
D 1121 -
D 1177 -
D 1287 -
D 1881 -

D 2240 -

Rubber InsulatingZcps, Specificationfor
Kin-ic Vi8C08ity of TrW~rti - @&p@ Li@dZ (&d me
Calculationof Dyn-c Viacoclcy),Test for

&h Content of Engine Antifteozeu,Antirwts, and Coolants
Reserve Alkalinity of Engine AntMreeze#, Test for
Freezing Point of Aqueous Engine Antifreeze Solution, Test for
pE of Engine htifreo~e~, Antinmt8 and Ooolants, Test for
Foaming Iendenclu of Bngine Coolantz In Glaemmre, Te8t for

Rubber Property-Duromter Hardness b’

(Applicationfor copies ahouldbe addressed to the American Society for
Tezting and Materials, 1916 Mce Stseet, Philadelphia,PA 19103.)

NATIONAL MOTOR PBEI=T TRAFPIC ASSOCIATION, INC., -T

IUtfonal Motor Freight Classification

(Appli-tim for copies dmuldbe addressed to thc~ational ~tor Freight
Traffic Association, Xxtc.,Agent, 1616 P Street, N.W., WashIn&on, DC
20036.)

UNmmM CLASSIFICATION CoMmTxE, AGxNT

Unifom Fseight Clae8tfication

(4pli-ti~ for copies Sh-ld be ●dwessd to the Uniform Clmsifiation
Ctittea, Tariff PublishingOfflcu, H 202 Union Station, 516 W. Jackson
Boulevard~.~lcqo, IL 60606.) -

CODE OF FBDRRAL REWIATIONS

49’CFIL171-179 - Department of Tramportstion lMas
Tranapormtion of lkPlosiveeand

{The Code of Federal Regulations (CFR) ●re for sale

and Regulation for the
Othr Dangeroushticles

on ● suboctiptlonbaais

by-tic Superintendentof ~ts, U.S. Gove~nt Rintlng Office, Washiu8-
ton, x 20402.)

(Appli=tim for copiez sheuldbe addr~smd to the Socioty of the Plastlca
Industry, Inc., 250 Park Avenue, Meu York, NY 10017.)
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Z&mCO-pOU13dshall not M ●ffetodby tt=qo for ~imh of w to b moaths
(see 4.6) & my Olmc 004it%one, mlmding ~ to ~
beluu tho freezing point of th mterlal. me quallty of tk ingredients
used in tim formdation ●hall be ●O controlledM to insure uniformityof
perforunce of the anti~ ~.

.

Tablo I. ~alcal composition of ~osbn inhibitor

-Lti-h @ Applicable
weight percmlt of toot

Ca9ponent

Borax (a- totrabomte deeehydmte) 2.50* 0020 4.s.9
SS-S-535 type 11

TrAo’edt9 @lap&me* Od-lud Ot 0.37 ● O.a 4.5.IQ
dodooahydr-o

Sodium ●lt of wercaptobaamthiuolo 0.46 i 0.05 4.5.11
Solutlon (Wm8 lly Oupplid as a 50%

.

aqmoue solutionby wei~t) \
—-

/’ )

3.3 color. Zhe antifeeeu capoaad shall be oolorod fltaom8centyellw
or yellou omage and the color oimll ba #table ●fta uu. Zho aatifrossc
color shall be comparableto tlmt producad by dd~ 0.36 gram of hid M
87 (Color Xx&x ~Oo 45380) dyc per gallon of antifmosa coqound (SOO 6.3).

3.4 P&steal requts-nts.

3.4.1 Boiltms Poiat. Xhe equilibritamboiltig poimt of the antifreeze com-
- s~~l be not l-er *- 11O”C (230”F),when dot-mined ●s ●pectfied
in 4.5.1.

304”2--%” ~e fl-h pdnt of th. antifroesecmpowd shall bc
not lae? than 68.3 c, (user), *en detemiaed aa specified in 4.S.2.

3.4.3 Fr-sins wint. Ihe frosxtig point of oquoow solutions of varying
Concwltratime of ** Wmpound, S-A b U specified In tAbla 110 m-
freezing poLnt shall be determinedm specified in 4.5.3.

. 4
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Table 11. Freezing point of aqueous solutions of the compounii“

(bncentratibn,% by volume,
._.......-..- ....................... -..-...

of the entifteezo COIDPound Preezlmt POint

90 Not dmvaminw 60°F(-5~oCO)
60 me above mhnM 5“F(-21°C)

3.4.4 Uxmatibility.
~’

3.4.4.1 With water. The ●ntifreeze compound shall bc completelymiscible
with water, ti ●ll proporthns~ Aqueous solutions of the compoundin the
concentration specified in table IX, shall how no precipitationor liquid
separation,when tested az cpecified in 4.5.4.1. A alight turbidityia
●llwedo

3.4.4.2 With reference solutions. The solutiow obtained by mixing 1 part
by volume of the ●ntifreeze compound with 1 part of each of the refexence
●olutiom ●pecified in tablo XII shall shou no pracipitat~onor liquid sepa-
ration, when tested m specified in 4.S.4.2.

_.——
Table 111.w \, ‘Cmzpmitlon, bywei@t, of the reference eolutions

I
i Referenco solution, %,

Component A B c

umhylem @Jlycol
D18tilled or deionizedwater
Ethylene 81ycol monomethyl ethe ~

>/Ethyhne slycol wxmethyl ethe -
Diethyleno glycol matbyl ethcx~t
Sodi- tetraboxatedecahydrate (B ax)~l87Trioodiumphosphatedodecahydratb
Sodium salt of me ●ptobemothiazole solutt~

VAattfoeming &genL.

54.95
31.90
9.70

;:50
0.40
0.50
0.05

54.95
31.90

.-
9.70
0-

2.50
0.40
0.50
0.05

54.95
31.90

.-
00

9.70
“ 2.50

0.40
0.50
0.05

~’Tha ●thylene glycol uaod in th~ tefesenca aolutiom shall be Analyzed
Raagmat grade cmformlng to tha latest c~rcial practice.

~’l!he●thyleno slycol aonomathyl ●ther uted in the refuenco colutiow ●hall
be Analyzed Reagent grade procu~ed wider o-c-265 with requirewmta con-
fo~ng to nonmonograph soccion, USP, latest edition.

~/ThQ ethylene glycol monoethyl ●ther used La the reference solutions #hall
b. Analyaed Reagent grade procured undar o-c-265 with requirementscon-
fomin$ to n~ ograph .ection, USP,.lato~t●dition.

.,
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~flh~ diethylem glycol monomethyl
be Reagent Grade conforming to

●ther used In the xefemmce soluttm shall
the late.t comazctal pr~ctice. .

~11’hetrisodiumpho8ph&e dodecah~drateu~ed in the reference solution shall
conform to 0-s-642.

~1’lhesodium salt of mercaptobenzothiazolesolution shall be ● 50% ●queous
Solutioaby weight.

~/~e entifoeming●gent shall be of the polyoxyalkyleneglycol type such ●s
Phmmic L-61 suppliedby BASF, Wyandotte Inc., Wyandotte,MI, or equal.

3.4.5 Kinematic viscoeit~. Zlm kineutic viscosity of the antifrcezoc-
pound shall be not more than 1750 centistokes●t dnus 54*C (-65-F),vhen
determinedM specified in 4.5.5.

3.4.6 maminq. When tested u Specified in paragraph4.5.6, the vola
of foam and “break the” shall not exceed the values of at least 1 of the
reference solutions (see table 111) 82mlluly teeted.,

3.5

3.s.1 pH value. ItiepEvelue of the antifreeze compound,and of ● 60%
. ●queouz solution by volum of”tha antifreeze cmpoud, shall be within the

range of 7.0 to 8.5, when determined u ●pecified in 4.5.7.

3*5.3 Azh. l’he ●ah content of the antifreezecoaqmund shall be within the
range of 57 to 1.3 percmt~ by weight, when tested as specified in 4.S.12.

3.5.4 odor, l!haantifreeze compound shall edt no offenzivepungent odor
when heated to ita boiling point, as specified in 4.5.13.

3.6 Rubber softeain~, ‘J%srobber softeningcaused by the autifxaezecm-
pound, when tested ●u specified in 4.5,14, shall not ~ceed the Softening
cawed by ●t least 1 ofithe reference solutiom (see table III) rimilarly
tected.

)

3.7 Alkallne earth. Uhti tested az ●pecifled in 6.5.15, no -diate
precipitate●hall fem.

-z!!
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3.8 Sulfates and carbonates. When tested as spactfid ln”4;5.16, there
ahalLbmamUndMaQ1.ed. ~ =-~~~~
allaumd.

3.9 ~lorides. The antifreezevhen tested
give ●-test for chlorides.

3.10 WorkmUWhiP. Zho antifreeze compound
ante vith the best c~rcial practices so u
and uniform product.

4. QUAmX ASSURANCE PRuvIsIms

4.1 Reepomibility for inmection. Unless

M specified In 4.5.17 shall

still be processed in ●ccord-
to produce ● clean, hmmgeneoue

?’

otherwi-especified in the con-
tract or purchaee order, the supplier 1S responsiblefor the performanceof
●ll inspectionrequirementsu specified herein. Except a8 othemiso 8peci-
fied in tha contractor order, the supplier my UDQ his own os any other
facilitiessuttable for the perfomama of the impaction requirements●peci-
fied hexeln unless disapprovedby the Government. Zha Government reservee
the right to pcrfom any of the inspectionsset forth in tha specification
where such inspectionsare consideredneceaury to assure that ●uppli.a and
semricas conform to prescribedrcquiraents.

4.2 IMpe ction lot. All compoundedmaterial of the saw type manufactured
ae one batch and offered for delivery at one tk shall be consideredslot
for purpocw of ●cceptanceInepectton and tuts.

4.3 Saepllng and inspection.

4.3.1 Sampling for inspection. Sampling for inspectionshall be perfomed
in ●ccordancewith XIL-STD-105.

4.3.2 Examinationof the end item. Visual ~tion of the end It_
shall be tie to detmmlne coaplienc~with ●ll stipulations with respect to
uniformity,preoence of foreign parttculatcmatter, and ●ingl~-phaaab~
genelty. I!he●mple unit shall bc one ~ry contatner. Ihe’indpactioa
level shall be S-3 and ●cceptablequality level of 2.S expressed ia defects
pm !mndrad units.

4.3.3 Hnation of the end it- fog defects in net contents. Xhe sample
unit shall bc one filled pr~ry containor. Xhe Impaction level shall be
S-2 or ● minimm of S sopla untts randmly ●elactcd from the lot. The ●er-
age nat cohtants shall not be lass than tha ~t speciftcd.

)

‘\.
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-coaplywith the requiremats of saction 5 of this specification. me sa9ple
unit shall be one shippingcontainer. The lot ●im chall be tic *r of
.~ ~~~-~ ~ -
shall be S-2 with an acceptablequality level of 4.0 defects per hundred
Unite ●

4.3.5 @ality conformance testing of the end item. I’he end it- ●hall be
tested for conforunce to the reqair~ats a8 specific$ h section 3 for each
lot presented for In.pectlon. ~a lot sim shall be expre-sod in unit. of
gallow of antifreeze. MO me than one saqle unit shall bo taken fra m!y
one shippins container. S~le units from containersover on. &a}lon ~ity
shall be placed In ● clean dry container conforming to the requirementsof
5.1.1.2 and labeled to identify the lot and container fmmwhkh it uaa taken.
The inspectionlevel ohall be S-1 with no less “thanthree se-pie units se-
lected. mere shall be no evideace of failure to meet tlm specified require-
Mat 8●

4.3.6 Eeduced testtnq. Unless otlmmi~o specified,reduced testingmay be
.perfomed on the lot if the supplies hae ptevloualy tested and furntshed
satisfactorymaterial under this ●pacificat~on. The suppliex shall certify
that the lot of uterial furnished it manufactured uader the ean eonditiow
ueing the came f~lation amd rau utarials ae pr~oualy tasted and coQ-
fo~ug to ●ll requlr~t8 of thic ●peciftcation. Zhe follouingmlnium
testing shall be perfomed: .

Fmeatn$ point 4.5.3
plivalue 4.5.7
Re8erve ●lkalinity 4.5.8
&h content 4.5.12

4.4 Ut ●cceptancete8t8. I’he●ample ●pecti ●elected in ●ccordance
with 4.3.1. shall be subjected separately to the tests ●pacified. If ●ither
specimen fails one or me of the~e t~t~, the lot shall be rejectad~ Re-
jected lots -y be reeu=tted for ●cceptance tcsta, provided tho contractor
has removed or reworked all nonconfcmningmaterial.

4.5 Te8t8.

4.5.1 Boiling Pointi. Place 60 ml of the antifreezecompound In ● 100 ml
round-bottomflask,having a female ground-gkes joint and a side tube through
which a calibrated304°C(5800F)the~ cm h inserted untia tt reaches
within 6EEE(1/4 inch) of the center of the bottti of the flaak. Two or three
boiling stones, such u 8-grtt silicon carbide, should ba used to prevent
bumping. A small straightglaes tube water-cooledreflux condenser,having
a minimum jacket lengthof 2-, and male ground drip-tip glass joint, shall

-)

8
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be fitted to tha flaak. The material shall then h h-ted to boilhg. me
r=te of refhx shall be ●djusted aver ● 10 minute period to 1 to 2 droIM of
Mti-+e~.-Zha&Axad—rW-ofx~dmlLk~&W s....
minutes. The temperaturereadin8 ●t thfa tin shall be consideredthe boi -
ing point of the material. Comect all temperaturereadings to 1.01325x1
Pa8cal (Pa).

&

4.5.2 Flash point. The flaah point shall ba determined byA81HD 92.

4.5.3 Fra*sins POinto The freezing points of the solutionsof tho com-
md In tie coneentxathne specified in tablo 11, #hall be determined by
means of the ●pparatue and procedure cpecified In ASTM9 1L77 with the fol-
lwing modif%cationm.

4.5.3.1 Reezina tube. The freezing tube @hall be a 200 ml air jacketed
Dewar flask with ● side tube for evacuating the ●ir jacket. The freezin8
tube shall have ● seeding tube ●t the bottom so that ● very small quaatity
of the test uterialc IS exposed to the temperatureof the cooling bath.
Zhe tube shall ba fitted vtth ● 2-hole cork stomer fox inserting● thexmom-
ter ●nd the rod of the stirring mechanim. ‘-

4.5.3.2 TW •ratu~~ uaaurln~ device. A ~aai~tance thermme ter or other
suitable temperature naeus~ device, having sn overall oeneititityof O.l*C
(@’F)in the range spec~fied b tablo II shall be used. A the~ter of
the liquid-in-slaast~pe euch aa ASI14119C or 119P may be used provided it
hae been calibrated●gainst reference standarde.

4.5*4 Compatiblltq.

4.5.4.1 With distilledwater. Z%e ●queous ●olutiom of the compound used
in the determinationof the freezing Points (see 4.5.3), shall be ●llowed to
wam to room temperature (appmxima~ely 77°F-OE 25°C), without ●gitating
the ●aples, and examined for appearance. The samples shall then be trans-
ferred to 125 91 oil ●ample bottles. sto pered with corks, and kept for 24 ~

P2 hours in m oven maintabed ●t82” * 3 C ( 180” i 5°F ). Exposure to
li#t ●hall be kept to ● tire-. At the end of this period the samples
shall ●-in be axamlnod for ●ppearance,

4.5.4.2 With referenco ●olutiom. One hundred tillilitem of l-to-l”
mixturas (by volume) of the antlfsea~e coqwuad and ●ach of th reference
solutiom .peclfiod in teblo III (see 3.4.4.2) shall be placed In 12S ml oil
s~le bottles, and expooed for 24 4 2 hours at minus 68*C (-90°F). At
the ●ad of this period-the aaple~ siasllbe mined fos ●ppearance. fie
●aples shall then be ●llowed to wam to mom temperature (approx-tely
77*F or 25°C) and ●gain axamlned for ●ppearanc~. The smples shall then be
heated for 24 z 2 hours in an oven mln~ined ●t 82’ i 3°C ( 180° t S“F ).
At the ●nd of which the~ shell be ●~tn ~ned for ●ppearance. During
thi. procedure,expo.ure to light shall be kept to ● minimum.

9
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4.5.5 Kineutic viscosity. The kimezutic viscosity of the antifreezecom-
pound shall be determinedby H D 445.

4.s,6 ~+’ut- ti—~ ehe&l+ewd&U &Umimg—~
by AS3?lD 1881. The test shall b. conductedon the concentratedpackaged
matertsl●

4.5.7 pH value. ThepH value shall be determinedelectrmetrically using
the procedure specified in ASI!MD 1287.

,4.5.8 Reserve ●lkalinity. Ihe reserve ●lkalinityshall be detezmlned
electrmtrically, using the procedure $pecified in MW 1)1121. Cakulatlons
shall be based on the antifreeze solution as Supplied. ,

4.5.9 Borax.

4.5.9.1 OuailtatiVe test, Place 10 d of the antifreeze coqmund in a
500 ml Erkxmayer flaak. Add 10 ml of anhydrouzmethanol and 10 ml of con-
centrated sulfuric acid. Fit the fhak with e l-hole rubber stopper, ●nd
insert s L52m (6 inch) piece of h O.D. glaas tubing through the stopper
until the end of the tubing protrudes approximately ’61Qfrom the bottom of
the stopper. Place the other end of the tubing into a lC2aun(4-inch)piece
of 121m O.D. glaze tubing whioh ●hall seine az ● test chimney. The Aaeem-
bled apparatus shall then be heated until the solution boile. The vapor

& escapi~g from the zaet chimey shall then be ignttedo The presence of borax
is indicated by ● grsen-coloredflame produced by the i~ted vapors.

4.5.9.2 Quantitativetest.

4.5.9.2.1 Rocedure. Weigh approximately100 grams of the antifreezeto
the nearest 0.1 ●tlligram into ● 500 =1 Erl~er flask. Dissolve in 100ml
freshly boiled distilled water. Add ● five paxcent ●olution of BaC12 in
slight excess while 8tirring. After settling for 30 minutes filter the
soiution through a fine textured filter pnpor (Uhatman42 or equivalent)
inta a 5Gu ml volumetric flask. Wash the residue with two 10 ml portlom of
boiled dist~lled water. .&eturnthe paper to ths Gziginal flask. Di6mZve
the residue in 6 N lICiand add 50 ml distilledwater. Sttx the sample to
break up the paper, I&precipitate&he phosphatewith 6 N N@H. Add a fev
drops of sodium hydroxide and a few d~ops of barium chloride to check fc:
mmpleceness of precipitat~ono Filter and wash M before into the 500 ml
volumetric flask. Cool the filtrate to 2C”C (68”F)and dilute to the mark with
cooled boiled distilledwater. Take ● 100 ml ●liquot for aaalyeis. Each
aliquot contains one-fifth of the sample weight. Adju.et &he solution to
pll5.5 with lN MCI uing glass ●lectrodesand inst~nt described inASIM
Method D 1121. Add 1 gram of mannitol ●nd titrate to pIi8.5 with standard-
ized 0.S N NaOH. Add 0.5 grame of mannitol. If no change In PE is observed
the titration is complete. If a chanse is observed,●dd 9.5 gram portions
of mannitol and subsequentlytitrate to pH 8.5 until no change in pH occurs.
Calculate the percent NS2B407O1OH2O. One -lliequivalent of NaOH = 0.09537
gramz of Na2B407”loa20.

10
8
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4.5.9.2.2 Calculationof borax. ., . .

z ygy?i,c) - m mm) (nOrmalitY of NaCJH) (47.6851
weight of -origtnal aampi-e ,

4.5.10 miSOd~UIE phosphate dodecalwdrate.

4.5.10.1 Rocodura. Accuratelyweigh approximatelySO gme of antifreeze
to nearcat ~~tito a 600 ml beakex. Dissolve k 250~ of freshly
distilledwater. Add 20 ml concentratednitric ●cid and 20 gr~ amaontum
aitrato to tha beaker. Beat the solution to 30° - 45°C (86° - 113°F). Add
50 ml ~iacal molybdate solution (mm 4.5.10.2). Do ~t heat the solution
after the ●idition of tlm molybdatt solutlon. Agltata’tho solution for 10
minutes, then allow to settle foe about 30 minutes. Filter the solution
throu~ fine textured filter paper (Ulmtman42 or equlvalont)and rlnae the
beaker with five 15-20 ml portioaa of 1.0 percent potascium nitsate solution.
Wash the papex with 100 ml of 1.0 percent potaasiumnitrate using small por-
tions. Discard ●ll filtrates. Return the peper and procipkate to tho
beaker and add stsn&rdized 0.S B sodium hydroxide froa ● buret to decoapoae
the precipitate. Add- excess of Z.otie &ecord the volume of 0.5 N sodium
hydroxide wed. Wash the aides of tha beakes and dilute to ●bout 150 ml with
distilladwatas. Titrate the resulting solutbn with standardised0.1 DT
nitxic ●cid to pE 8.5 using glass ●lectrodes md lnst~ t desc%ibed inASm
Method D 1121.

4.S.10.2 ~iacal ,olybdace solution. Uol@ 61 z ~i-rnlyb&te
●nd 57 gram ~um nitrato into ● one liter beaker. Add 47 d concen-
tmtad ~ium hydroxide ad S00 ml distilledwater. W- tho beaker to
●id dissolution. Piltu and ukg up to ome liter in ● volumetric flack.

4.5,10.3 calculationof trisodium phosphats dodacahydrato.

%Ha3~4”l=20 _[(1,653) (tilMXIXaorUMty~OE!)-(~ HN03 Xnorulityxos)l
. weight of ●mple

4.5011 Sodiwm ●alt of mrcaptobenzothiszoh solution (NaXBTplua E*O, s=
by weight).

.

4.S.11.1 Proodme. Aocumtelyweigh 30 grams of the antifeoem to tho
neatest mill~o ● 2S0 ml beaker aad diluga to 100 ml with fseshly
distilledwater. Add 15 ml of ● 10 percent oopper sulfate solution and
●now the mixture to stand for om bout. Add 5 ml of 1.019 hydrochloric
acid md stir. Digest the mlxtuso at 5@C for 30 ●inutes and let cool to
room temp~rature. Filt@s tha praclpitateof coppor mercaptobenzothiazole
through a tared Gooch or siatersd glsss crucible,wash with 0.5 N hydro-
chloric ●cid until the precipitateis free of the blue color, then with
disttlled water until tho wa~hlnga ●re free frm chloride. Dry the cmcible
In an oven ●t 105” to 120”C (221” to Z4S°F) to comtant weight.

.
.
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4.5.11.2 Calculation of ●diu, salt of mcaptobermothiuolc solution.

% sodium 9uoaptoben80thl-le ●oluttm - 192XUQ ifit of Preelpitata
wd*t of antifreem ●qle

1 . ...... . ———---.----——---.........—..- . _——...-

4*5.12 A8h. Tha ash content of tlk antifreeze shall be determined●ccord-
ing to tha procedure specified in ASIB D 1119.

JI, 4.5.13 odor. nut ● 8D811 pofrtiom of tha a)t%fteen ~ in a open,
beaka until it bolls. Xote If aay Offwivc pungeat odor Is -ittod fra
tha bOi1iXa6 MtUido

4.S.14 Rubbar softoniq. Tbe follouingrnt=ials, apparatus,and proce-
dure shall ba used in dotermiatig th rubber-softemingpropesty of the 8ntl-

fr~ese coapound and of the reference solutions.

4.5.14.1 Rubber hose. Thr*a apeclmenllof ho8G shall be wed for eh
Imersion test in the ●ntifreem compound aad in the reference solutions.
The hose shall conform to t~e 1, 11 or 112, grade A, c18s0 2 os 4 of ZZ-E-
42&. The outside diaaeter of the hoee shallbo @ppr=Smetely 51=(2 inches).
Each hoso Sp48Ci9e14 shall uauist of 8 13m(1/2 iMh) tide Sia6 of hosa, spltt
crosswiseso thst it My b. opened.

4.5.14.2 ProoadurQ.

.4 4.5.14.2.1 l!lardnem(Show durbmter). The hardnes8 of each hose specimen
shall be det~mfwed, beforo and titer tho ~reion test, m the Lnsfde ●ur-
fsce of tho hose tub. US* the Shora Aduraetm ●ppar.tue deteiled in
Asm D2240. Th. duronter shall be grasped between the thumb and forefinger
of one Imnd, with tho thumb rectlng •~inet tho Penetrator,and tha dial
facing the operator. Tho tlumb of the other hand shall be placed over the
thumb resting on the pmetmtor, and full prosmra axerted with both hands.
(Note: Reproduciblerecults can be obtainedwith ● little ~actice, by
placingtha tip of the th-. in Mne with tlm penetrator.)

4.5.14.2.2 z~sion. Place 3 specimm (split riags) of the rubber hose
in each of fou-lass jar$ lmring tight fitting lide (Masonjar type).
Add 100 rnlof the test antifr~oze●nd each of the reference●olutionc (table

\

--)
. )

\

,/ t )

111) to separate jars. Tighten the lids on the jars and place in an oven
maintained●t 71° t 3°C (160°A 5°F) for 120 i 2 hours. At the ●nd of the
heating period the hose specimensshall be r~ed fra tha jars, sinsed with
tap water, follmd by ●thyl ●lcohol,8nd dried by blowing compros8ed●ir
over thin. A duraeter reading shall b~ mad. on uch specimn u ●m ae
the specim.na●re dried. Zhe duronter retiig onthe hosecpec~ from
each reference ●olut~n shall be cmparod with thoc- obtained on the specimme
from the test ●ntifreeze.

12

.4
/’

-.

Downloaded from http://www.everyspec.com



-) (

KLL-A-11755D

4.5.15 Alkaline earths. Place 10 ml of the material In ● 30 ml test tube.
MM ●lkaline to litmM with aanwniumhydroxide ●olutim. Md 5 d of 95
percent ethyl ●kohol reagent grade. Add 5 ml of 0.5 N a=odum oxalate.

4.5.16 Sulfate and carbonates. place 10 ml of tho material in ● 30 ~
tect tube. &id 10 ml of distilledwater -d *O Md 2 ~ of 8 5 perc~t
●queous solution of barium chloride. A precipitatewill fem. Add 1 91
glacial acetic ●cid.

4.5.17 ~lorides. Place 10 d of the uterial in s 30 ml test tube, @dd
10 ml of d-water and mix thoroughly. Add 10 drop. of concentrated
nitric ●cid, agitato and add 2 ml of ● 3 percent aqueous solutionof silver
nitrate. Mltcr and discard tho filtrate. Waah tha ras’iduewith concen-
trated mwmlum hydroxide, recover the filtrate and ●cidify with concentrated
nitric ●cid. No precipitate ind~cate.●bsence of chlorides. A slight tur-
bidity is ●llowed.

- 4.6 stabilit~.

4;6.1 Theunufacturer shall cmtify that the
aDecificationhas been stored for ● minimum of 6

fo-la suppliedunder this
mths in

fkn%ahedwith the coetract or order end found to net the
the smifioation aftes ●tomreo me -t~ia-~ •~11 -t
tion he to the aotion of the-antifreeze.

5. PUING .

sol eservatlon (Unit Packing)b Packaging
comerclal ●s specified. (see 6.2)

5.1.1 LevQl A

5.1.1.1 Qne-~. One US Sallon

the containers
requLraents of
show disintegra-

ahall be level A, B, or

(gd)of antifreeze shall be
packaged in ● nominal l-gal capacity polyethylene,mtal, or c~osite poly-
ethylene-fiberboardcontainer ss specified by the pxocuring●ctivity. The
polyethylenecontainer ●hall confom to MIL-B-26701,except that ● compsct
comercial containermeeting ths ultraviolet light restriction requirements
specified below and not complying with color and shape requirements,shall
be ●cceptable. Also, an additive shall bo u.ed in the polyethyleneof the
XIL-B-26701bottle, uhich shall yield ● bottle of which no portion shall
trannit mrc than one (1) percent of ultraviolet light ●t any wave length
In the range of 310 to 325 nanomaters(~) vhen tcoted using ● calibrated
.pectrophotaeter with ●ir aa ● refetence. Each containershall be fur-
nished with ● leak-proofinner real, Ztaemetal container shall confoma to
type 1, clam 3 of PPP-c-96. The can shall be f~d fsm c~rcial des-
i~tion mlnimm No. 25 ●lectrolyte tiaplate. me minh plate base
wei~t for the ●nds shall ba LOO, and for the body 107 pmnds. The inside
surface of th. metal container shall be coated with ●n organic coating
which shall n~ither ●ffect nor be affected by the antifteese.

13
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Tbe compositepolyethylene-fiberboardcontainor shall
class B of PPP-c-569 and the followingrequiramnta:

conform to type 1,
Each bottle,droll be

furnisheduith ● nomhwagrsl speut, injection mldad txa vim@a M8usalB

high density polyethyleneconfo~xag toclti~ A; grade 3 of MIL-P-22748;or
---—.-.-—- - ---— -.—-

medium density polyethyleneconformingto type X, class M, ~ade 2, category
5 of L-P-390. The ●Put #hall b. designedaad sisad to comform to Clam Con-
tainer Manufacturers’ Institute Standardsu wdified by the Society of the
Plaatics Industry, Inc., for 8 nmlnal 38 milllmetu diamet.r screw-cap,and
having a miui.mm of 1-1/2 tuna of ● buttress thread. Tbe inner surfaceand
top rti of the spout shall be properly sised, auffiaiently~th, - con-
centric to form a l--proof mating ●urfaco with th~ PIU* which is Inacrted
after filling. A snug-fittingplus aonfoming to ~C-5501/7 shall be tn-
serted in the opening of the spout of the filled bottle, until the underside
of the shoulder of the plug is in full contact with tbc top rim of the ●pout*
Before ●pplying the screw-cap, the uterior of tho filled bottle ●hall show
no signs of leakage of antifreezewhen positionedupright and then inverted.
The plug shall then be secured tightly in place In the ●pout by ●n extra-
length-nominal38 millimeter diameter buttress screw-thread-capdealgnod to
match the spout. Each container shall be closed ●s specified in the ●ppendix
to the ●pplicable specification,except ●s othervise tpecified&v@.

5.1.1.2 Five-mllm mantit~. ?ive US gal of mtifreen ehall be paakaged
in ● nomtnal 5-gal capacity polyethylene,met-l or Composite polyethylahe-
metal container. The polyethylenecontainershall conform to also I of HIP
D-43703 or Department of Transportation(DOT) ●pacification34, ucept that
the requirementsof 5.1.1.1 pertainingto restriction of ultravioletlight
shall apply, and compact cmmnercialcontainem, meeting ●ll other requirunts
of these specificationsexcept those of configuration,shall be ●cc~ptable.
Four integral rolling rings or reinforcingbands, located circtierentlally
in the sides of the polyethylenedrum, shall be required. The metal container
shall conform to claas 5 of PIT-P-704●nd shall be c~letely lined with ●n
organic coatin8which shallneitheraffectnor be ●ffected by the antifreeze.
Ttiecompositemetal-polyethylenecontainershall conform to type II, class 1
of PPP-C-1337. The filled containersshall be closed, preventingleakage●s
specified in the ●pplicablespecification,and shall be fitted with a pilfer-
age deterrant outer or inner seal for each cloeure. Tags or labels shall be
secured to each containor (ace 5.4).

5.1.1.3 Fifty-fiveEallon quantity. Fifty-fiveUS gal of antifreezeshall
be packaged in ● nminal 55-gal capacitymetal or composite polyethylene-
metal container. The metal dmm shall confom to type 11 of PPP-&729 or to
rule 40, tighthead,of the Uniform Freight Classification (UPC). The rule
40 drum shall be cleaned, phosphatizedand painted ●s specified for the PPP-
D-729 drum. Both the rule 40 and PPP-~729 drume shall be furnishedwith an
organic lining and closuresas specified for the PIT-D-729 drum. The cm-
po~ite polyethylene-metaldrum shall conform to type XI, cla-s 4 of WP-C-
1337. Mch of the ●pocifieddmms shall be
specified in the applicablespecification.
shall be furnishedwith pilferagedeterrent
shall be secured to each drum (tee 5.4)..

14
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S.1.2 Leval B (S- ●s Level A). . . . .

5.1.3 ComerGial. Antifreeze In the quantity specified (see 6,2) shall
*~*~- ~Ped&-Std’Tuo-.--356e “——-— ‘-----‘-

5.2 Packing. ~cking ●hall be level A, B, or commerci~las specified
(see 6.2).*

5.2.1 MVel A.

5.2.1.1 ~e- gallon Wultity.

5.2.1.1.1 Polyethylenecontaimrs. Six l-@ polyeth~lpnecontainersof
antifreezeof S.1.1.1 shall be packed upright in ● cloee-fitttngbox confom-
ing to class 3, style optional of PPP-B-585, over-us type, style A, B or I
of PPP-B-601, class 2, style 4 of PPP-B-621 or for Navy consignees, in a box
confo~ to claas 2, style A of PPP-B-tiO. Each box shall be for ● type 2
●verage load, and shall be furnishedwith full bottle-heightpartitionsbe-
tween each bottlo. All tnside surfaces of auh box shall be lined with fib*r-
boazd. Partitionsand fiberboard lining shall be formed from material con-
forming to grade V3c of PPP-F-320. Tags or labels shall be included in each
pack (see 5.4).

5.2.1.1.2 Metal containers. Sixmtal containers of antifreezeof 5.1.1.1
shall be packed upright ●s specified for the polyethylenebottles of S.2.1.1.1.
Tags or labels shall be included in each pack (see S.4).

-H’
\ 5.2.1.1.3 OomPomlte polyethylene-fiberboardcontainers.“Slx ccmpoaite

poiyethylma-fiberboard containersof 5.1.1.1 ●hall be packad upright as
specified for lovalA packins in the ●ppendix to PPP-c-569,except that for
Navy consignees,the box shall confom to clam 2, style A of PPP-B-640.
Tag@ or labels shall be included in uch pqck (aae 5.4).

5.2.1.2 Five-gallon●nd 55-Izallonquantities. The S- and 55-gal quantities
of 5.1.1.2 and 5.1.1.3, ~o.pectively,hall require no further protection for
shipment.

S02.2 LWS1 B (Same ●s Level A).

5.2.3 Co-ercfal. Antlfroese in the quantity specifi~ (see 6.2) ●hall
be WCked togatierwith tage and labels (me S.4) in ●ccorkce with Fed.
Std. HO. 356*

..
,

S.3 Markiq. Level A and B marking shall be in accordancewith .MIL-STD-129
and in accordancewith Fed. Std. Mo. 356 for cmrclal~ In addition, ●ach,
containor shall be marked to shou tho”lot numhr and date of msmfacturg and
the follain~:

“INSTRUCTIONSFOR USE.”
For use ●t temperaturesof minus 40°F to 91nu. 90°F (-40°C to -68°C)o
DO NOT DILUTE - USB AS PACKAGBD.

15
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BAUHFULOR?AMLR~, m mot &bIc mtifseese. If
mllowed, indace vaie~ ~eolyo -11 ● **-O ‘
lEthylaaeglycol -84 Donotsto’Eo inopenor-Mld --
tdners. KEEP OUT or RBAm OF ~. .

.a2Lo#!g%P-‘“” 0theulso ●pedfled by tho proc=iq ~,
or the aatifmex ●ball be provfded om, or wtth, cmtalnera

of @at ifreeso in tlao follouin$q’uantitie4: Mot lam tbaa 4 t- or labal.
with * s-ml -taSaer ad 40 tqp w labels with amh S%@ 0oa8taiaero
Remure-sewitive labelamy be UBed In lieu of radiatortago. Rdi~t-
tqs chall cmform to type B, grede 20R, wire strung, sise 5 of wU+-81 and
shallbem8rkad~sS4el~ 2a8ahan in figural (see inclomre l).
RMiatur labela shall ooufom to -P-16377, ~ that the -eelve
be watar-tacolubla,preemme-,ewltive, - pawtuted ~ roleaea paper m-
*$. fiesa labels QhaIl be Q _ - u- ~ ● ~ @-W -**. W
5-7/8 ties t 1/16 Inch) ad shall be ~ u sh~ in figure 2 (s~e
incloeure 1). z- * -la S-n b ~ m- ~ ● X* -e=
IC-3ef MX@P-116. ~h$tiilbepboedti- boxer mthedm-, a
+pliubla. wham plaood Sn ● k, *O ~ *I1 h placd flet m * top
of the intents Mld bex,uth do ba flape. Whmpleoed onthadrm, lt
shall be secured to tho drum wtth tape coafaming to type V, claw 1 of
PPP-T-60, la - ●rea -t no’mmlly e%poeed to *ree-.

s.s ?all*ti8atiom. where•~ciffed in tha cootract or order (eee 62),
like packs of l-gal aad S-gal quantitiesshall be palletiti. Lwel A -d
B pub droll ba pdletised in accordanw with tha applioabl~requir—m ts,
includia~ tho8e for O- shrink fib ~ @f ~=147, =i~ =S
unused ●Ummed softi or hardwmd pallato Coafomislg to type Iv of
RN-?-71. Polyethylene~tainem , with or wIthoat fiherxd ~k
shall be ~lletised ~i~ a opa uood sh~hi~ oap {8tor~ Aid S) ~
the 1- md - inverted-lib cap benuth the load, fastened to ●tde
frmss (StoragaAid 10) u specifiedin XIL-STD-147. A ~ of 24 5-*1
d~ shall be pti m - plti~ --a Ohipplng Coutaiwre @hich
do not cm8titute h full pdlot ~sc, bat hawiq ● cablmd groo. ml*t
of 91 kilo- (200 poumds) or me, ●hAll be pre~ for chl~t In
● mmner •~mring transportof the cont+ero in ● unit~-d stat. fra

.. d))

.
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initial sourca to ultti~te ●ctivation. The container; Shall be consolidated
In such ● manner that the lod can b. moved by forklift truck or other
2tdum2cal meaxm Exce$~ shipping containerswhich do not constitutes
full pallet course but having a combined gzoas weight of 90.5 kilograas
(199 pounds) or lees maybe consolidatedas specifiedabove or may be shipped
●s individualcontainers.

6. MUTES

6.1 Intendeduse. Arctic-type nonvolatileantifreeze compound is intended
for use in the cooling system of liquid cooled internal combustion engines
for protection●gainst freezing In reglona where *e’aAient temperature
rematne 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
transfer liquid for military applicationswhere 10V temperaturesare en-
countered.

6.2
herein

6.3

ordering &ta, Rmchaaera should exercise any desired options offered
and procurementdocuaents should specify the following:

a. Title, number and date of this specification.
b. Unit quantitiesrequired (see 5.1).
c. Degree of preservationand packing required (see 5.1 and 5.2).
d. Marking required (see 5.3).
e. Palletizationrequired (see 5.5).
f. Special color container if required ( aee section 5).
S. Type of container (see 5.1.1).

fie Color Index, Publf#hed bY ~e~ricanhgociatim ‘f ‘=ti!a.
Chemists and Colorists, lists the c~rcial names ●nd manufacturersof dyes
conforming to Acid Red 87 (Color Ind= No. 45380).

6,4 Additiva to Plastic container. h ●dditivewhich *8 knm to be
effective in axcludia8taltravlolotli~t from the interior of’polyethylme
containers is phthalocyanimeblue.

) 1
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6.5 The reserve ●l~linity of antifreezewhich has been stored for periods
longer than 6 months shall be cuted befoze use by me- of test kit, reserve
alblinity, FSN 6630-169-1506. If the seserve ●lkalinitytest strip shows
green or yellw the antifreeze shall be dimarded.

.. . . .

C318toctmns: Reparlmg ●ctivity:
Arllly-lm ~-m
Na9 - YD
Air Force - 68 Project*. 6850-US94

Review actl.vities:
Amy- xR, SM,MJ
N=vy-YD
Alr ?OtC4 - 68

DSA”GS

Ueer activities:
&my-m
lWVy - SR, w

,

i
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WAIUDARDIZAT\ON DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCT’fON8:‘IMformiaprmidedtoaoli~tbencficklmmmen u whichmay improvethhdocument-d
anhanoeitawe. DoD contmctum, gommment ●ctivitim manufacturers, vendors,orotherproepecthe uaem of
thedocumentarekwMd @ subtitcornmentatothegowxnment.Fold on baa on reverse side, staple in oorner,

d 40d m PEWU31W4iditY. 4ittd4xLY xtinent data which mu & Of U= fn iw~~w t~~ ~~m~t. If
there are additimmlp~~ ●ttechtoformandpke bothinanenvelopeaddreaaedtoprej=dngactivity.A
reaponMwillbeprovidedtothesubmittm6whennameand addreaak protided,within 30 days indiating that
th.1426WaS r-d-i end when any appropriate action on it will be completed.
NOTE: ‘I’M formahdl notbeusedtosubmit requeata for waivera, ckviationa or clarifkstkm of 8peaT1cation
requirementsoncurrentcontmcta,Commeratusubmittedonthisform do not constitute or imply sutbtizs~ion
towdveanypotionof thereferenceddocument(~~ortomad contractual requirements.

3#CUMENTTOENTtFlER (NurJ?berJANO * LE

~e. Ar C*-TYW
WAME OF ORGANIZATION AND ADDRGSS OF SUBMITTER

. .-—

,4,

1. D HAS ANY ●ART Of Tt+S DOCUMENT CREATSO ●R05LEM8 OR REQUIRED INTERPRETATION IN PROCUREMENT

JSE? ~ 1%ANY ●AW OF 17 TOO R}OID, RESTRKTIVE, LOOS~ OR AMSIGUOU8? PLEAEE EXPLAIN BELOW.

A. OWE ●ARA6RAPN NUM08R AND WOnDING

)

..

.

& RECOMMENDED wonmw CMANOC

--) ,

I

DD,~m 1426 SDITION OF 1 JAN 72 WILL ●E USED UNTIL EXHAUSTED.
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