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M3JTM?Y SPECI.EKATION

TOLYLEN3- 2, 4- DIISOCYANATE

This specificationhas been approvedby the Bureauof
NavalWeapons,Deparbnentof the Navy

1. SCOPE

1.1 This specificationestablishesthe requirementsof tolylene-
2, 4 - diisocyanatefor use as additionand condensationadductsin
pol~rethane manufacture(see6.1).

1.2 Classfiication.The tolylene- 2, J+- diisocyanateshallbe
of the followinggradesas specified(see6.2):

Grade A - 2, 4
Grade B - 2; 4
Grade C - 2, 4

2, APPL3cABm

isomercontent- 64 percentminimum
isomercontent- 79 percent minimum
isomercontent- 98 percentminimum

2.1 The followingspecifications,standards,and publications
form a part of this specification.Unless othe~ise specMied, the
issuein effecton date of invitationfor bids shallapply:

SPECHTCATIONS

ihskila
PPP-C-96

PPP-D-729

PPP-P-704

SMNDARDS

E a dQA

I?ZD-STD-141

FED-STD+91

Cans,lfetal,28 Gage and Lighter

Drums:lktal,~5-Gallon(forShipment
of NoncorrosiveMaterial)

Pails:Shipping,Steel (1 through12
Gallon)

Paint,Varnish,Lacquer,and Related
Materials, Methodsof Inspection,
Sampling,ad Testing

kbricants, LiquidFuelsand Related
products,%thods of Testing
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MHFSTD-105 SamplingProce@res and Tablesfor
Inspectionby Attributes

MILOSTD-129 ‘P&king for Shipmentarxi“Storage

(Wen requestinga~ of the applicabledocuments,referto both
title and number. ~ requestsshouldbe madevia the cognizant
Wernment inspector. Copiesof this specificationand otherunclassified
specificationsand drawingsrequiredby the contractorin connectionwith
spec~ic procurementfunctionsshouldbe obtainedupon applicationto the
CommatiingOfficer,Naval SupplyDepot (CodeCDS),5801 TaborAvenue,
~adelphia 20, pennsylvmia. All otherdocumentsshouldbe obtained
f“romthe procuringactivityor as directedby the contractingofficer).

2.2 ~ - The followingdocumentsform a part of this
specification.Unlessaot~etiisei,tiicated,the issuein effecton date of
invitationfor bids shallapply$

Am Acan Soc&t_Y for TestiM and Flteriala

(Copiesof ASN publicationsmay be obtainedfrom the American
Socie* for Testingand l%erials, I-916Racestreet,Philadelphia3,
Pennsylvania).

ConsolidatedClass$$ication Committee

ConsolidatedFreiChtClassificationlkathgs,Rules,and Regulations

(~pp~icationsfor copiesshouldbe addressedto the Consolidated
ChssificationConxnittee,zoz ChicagounionStationsChicago6, lllinois).

NationalMotor FreightClassificationRulesand Container
Regulations

(Applicationsfor copiesshmld be addressedto the l~ationalClassi-
ficationBoard,1424 SixbeenthStreet,N. ‘d.Washington6, D. C.

2
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\D YkmufacturtmChemiststAssociation.Inc.

ChemicalSafetyDataSheetSD-~-propertiesandEssentialInform-
ationforSafeHamilhgad Use ofTolyleneMisocyanate

(Applicationforcopies
ChemiststAssociation,Inc.,
9,D. C.).

3* RECJJIKEIWXNTS

shouldbe addressedto theManufacturiw
1925ConnecticutAvenue,NOW.,Washington

3.1 Mterial---Thetolylene- 2, 4 - Misocyanateshallbe a product
so formulatedas to meettherequirementsofthisspecification(see4.4.1)6

3.2 Requirements.-Thetolylene- 2,4 - diisooyanateshallconform
to theapplicabler~uirementsspecifiedinTableI whentestedas spec~i
ed in4.4~

TableI - Requirements

Grade
I

A B c,

Assay(totalisocyanate),min.,percent 99.0 99.0 99.0
Hydrolyzablechlorine,max.,percent 0.01 0.01 0.01
Totalchlorine,max.,percent 0.04 0.04 0.04
Freezingpoint,~ 5.0-6.5 12.5-13.5 20.0-22.0
Color,HazenorAPHA, max. 50 50 50
Specificgravity,20/4OC 1.21-1.23 1.21-1.23 1.21-1.23
Refractiveindex,250C 1.564-1.568 1.564-1.56810564-1.568
Acidity,as HCI,nmx.,percent 0.04 0.04 0,04
Isomercontent:
2, 4 ty infra-red,min.,peroent 64.0 ~.o 98.0
2, 6 by infra-red,mx., percent 36.0 21.0 2.0

~

3.3 Precautionarymarking.-In additionto themarkingspecifiedin
5.3,thefollwingspecialmarkingshallal-sobsincludedonthelabel:

PmcautionarvMwkinq

Warning:Poison
Avoidcontactwithskin
Avoidbreathingofvapor
Usewithadequateventilation
Keepcontainerclosed
Keepawayfrommoisture
Keepawayfromheatandopenflame

3
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3.4 Workmanship.- The tolylene-2,4 - diisocyanateingredientsshall
be processedto meet the requirementsof this specification(see4.4.1).

4. Q~ ASSURANCEPROVISIONS

4.1 The supplieris responsiblefor the perfommnce of all inspection
requirementsas specifiedherein. Exceptas otherwisespecified,the
suppliermay utilizehis own or any otheringpedbionfacilitiesand sewices
acceptableto the Government. Inspectionrecordsof the examinationsand
tests shellbe kept coqpleteand availableto the Governmentas specified
in the contractor order. The Governmentreservesthe rightto perfozm
any of the examinationsand tests set forthin the specificationwhere
such are deemednecessaryto assuresuppliesand servicesconformto pre-
scribedrequirements~

4.2 Acceptanceinspection.-C!onfonmnceof the tdylene -2,4 - diiso-
cyanateto the requirementsof this specificationshallbe determinedentire-
ly by means of acceptanceinspection.The acceptanceinspectionshallconsist
of an examinationfor acceptabilityof qualitycontrolmethodsusedby the
manufacturer,emmining and testingthe acceptancesamples(4.3.2)for all
of the requirementsof this specification,and an examinationof the sample
of filledcontainers(4.3.3)for conformanceto the packaging,packing,and
markingrequirements.

4.3 Salqpling.

4.3.1 Size of loto- For the purposeof sampling,a lot of tolylene- 2,
4 - diiEocyanateshallconsistof a manufacturer’sbatch. If the material

L
cannotbe identifiedby batch,a lot shallconsistof not more than ~,000
pounds of tolylene- 2, h - diisocyanateofferedfor deliveryat one time.

4.3.2 Ssmplefor tests.- From eachlot offeredfor acceptanceunder
contract,two l-quartsamplesof tolylene- 2, 4 - diisocyanateshallbe
removedfrom separateunit containerstakenat random. The ssmplesso
selectedshallbe placedin smallmouthglass-stopperedbottles, Individual
samplesshallnot be mixed,shsllbe placedin separkteair-tightand water-
tight containers,which sh&l be nearlyfilled,coveredand sealedto prevent
atmosphericeffects,and shallbe labeledcompletelywith informationon
the lot and batchn&ber, date of saqpling,contractnumber,and applicdhle
specificationand gr@e. Effectof temperaturevarianceshallbe minimized
by maintenanceat 75+20F. A batch is definedas the end productof all the
raw materialsmixedor blendedin a singleoperation.

4
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B 4.3.3 San@e for e-t ion of f= conta- .- A randomsample
of filledcontainersshallbe selectedfrom each lot of tolylene-2, &
diisocyanateofferedfor acceptanceunder contract,in acconiancewith
StandardIwXIATD-105at inspectionlevelI ard acceptablequalitylevel
(AQL)= 2.5 pement defective.

- Unless otherwisespectiiedall examinations
and tests shallbe corxlucted”inacco~nce with the prmisions of Starilafi
MXL-STD-105. Unless othemise specifiedthe physicalad chemicalvalues
specifid in Section3 applyto the averageof the determinationsmade on
the unit of product.

4.4.1 Assa~.- Add ~ milliliters(fi) of dry tolueneto a cleandry
glass-stopperd500 nilerlenmeyerflask. ~Jiththe aid of a weighing
pipetaccuratelyweigh to the nearestmilligrambetween6.5 and 7.0 g=ms
(gin)of the tolylene-z, 4 - diisocyanateinto the flask. Immediatelyadd
50.0 ml.of 2 normal (N) dibutylamine(indried xylene)solution. Rinse
the neck ati sides of the flaskwith an additional10 nilof d~ toluene.
Let stand for 15 minuteswith the flasklooselystoppered. kid Z2rd of
isopropylalcoholand 0.S ml of bromcresolgreenItiicatorfrom a l.d d
pipet arxititratewith~ hydrochloricacid to a colorchangefrom greento
yellow that persistsfor at least15 seconds. ~eterminea blank~adding 50.O
d of 2K dibutylamin~to 50 nilof toluenein an erlenmeyerflask? Add
Z25 ml of isomopyl alcoholand 0.S ml of bromcresolgreenhdicator.
Titratewith M HCL. Calculatethe assaypercentageas follcws:

-B Assay,percent* (

volume of HC1 requiredto titratesample
volume of XCl requiredto titrateblank
normlity of H~l
weight of sarrple

Hsdrlvzabl.c~ r- - The &@rolyzable chlofinein the
tolylene-2, 4 ~iisocy%ate”sh~ be determinedin
btid No.D1638,sections39 to 46 inclusive.

4.4.4 T&@ chlor-. - The totalchlorinein
d&cyanate shallbe determinedin accordancewith
using a 1 ~0.100 gm san@e

4.4.5 F~- The freez* point of
diisocyanateshallbe dete&ined in accodanc~ xith
MethodNO. 1411.

accomiancewith AS’H{

the tolylene-2, 4-
AS51 MethodNO. D808

the tolylene-2,49
StandatiFED=STD+91

4.4.6 &lO~.- The color of the tolylene-2, & diisocyanateshallbe
determinedby comparisonwith Hazen or Am platinum-cobaltstandatis.

5
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The color starda~s are d51uteHCl solutionsof plattim and
cobalt in f- rat%08● They are used for measuringtie oolor of essentially 4

wate~white liquidsati a- applicalileotiyto liquidsIn whichkhe CO1OP
producingbodikspresenthave light absorptioncharacteristioenearly
Montical with thoso of the plat-cobalt slxuxkds.

The Same proportionsof platinumand cobaltare used to prepare
Hazen and - uolor starxiatis.These are the same both numericallyand
in coneentrationo

4.4.6.1 pzma rationof color starxlaMS. - Dissolve1.245gm. of potas-
sium chloroplatinate(K2~~6j and 1.000 gm. of crystallizedcobaltchloride
(COC12.6%0) in distilledwater containing100 ml. of 37 percentHCI.ad
make up to 1000 d. in a volumetricflaskwith distflledwater. This solution
will have a Nazen or APHA color of 500. This.:solutionmay also be purxhased
from FisherScientificComp~, New York City,under.the designation
Platinum-~obaltOolorStand:;N %lution limber500 or AIXA CatalogNo.
S&P-1.20in 4, 16, or 32-ouncequantities.

preparethe lightercolor standafisby dilutingthe 500 standafi
withchtilbd water. This b tist done b two st@ for Coiom I%1ow50
in oxderto avoklmeasumnents of extremelysmallvolume of the color
standati. See TableII for d51uti.onratios.

TABLE II

H4ZENOR APHAC(YLORSTJUUMKDS

Color Standatis d of’500 STD ti Mstilled Water

200 I 40 60
150 30 70
100 20 80
?5 15 85
60 u 88
50 10 90

Color Statiards nilMstilled Water
s1 I

50 100 0
40 80 20
30 60 40
20 40 6 0
15 30 70
10 20 80
5 Xo 9 0
0 0 100

-w--
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B--
U8ilg dauar bottb for m ~e

Rsportas the color tho nu~r of the s~ti
matoho8tho mm@e ● In the event that the colorlies *W
~$ ~~rt th. ti*OZ’Of the tioe

Note: 9torethe color staxhuds in glass-stopperedbottles,

that most nearly
bdxeen two

preferably
~. Thos standardsar8 permanent-forperiodsof one to two years i?
StOrUlh tight3#Stoppexwdbottlooo

4.4*7 ~- Th8up9cmo gxwi*cafthoto3@@n@ -2,
4-dM80q8MtHkubo dO&dmd h wmmiamo u!M ASH ~ No.
D2W.

4.4.8 - Tho r’afraottveSJdOx d * tei&lan -2,
4- (MA800yanatashallb dotinldndat 7pF (25W) in aoocldasxmId*
AS’Ill140th0dNo.IpOlwing an Abbe-rofza*tw or 4LWdhu -
aooumto instrulwmt.

4.4.9 #.- Tmnsfer 100”xdmof R-p-d ~ @JWttO tO a ti~
* 250-nilboabr conti~ a 8tirring bar cma magmtb stdnmmxi-
on 8tirmr@ By pipot add 10 nilof tho tolybm -2, b DlA800yamti ~.
Guvwr& &r with a wa$oh glass and stirfor axaotly10 udmttw.
1~~ th dad and glassolootrodesof thoPukntiomtir axdadjust
thopHwtothopHecde. ‘l%tratotb solutionwith O.01.NwtknOliO
~m I@raXida~ ddSqg 0.05 d tiozwmnts from ● 10-ti*. Rmoti
qpmnt pH readings af’br .aoh imxwmhal addtt!hmaf magmt. R9pars
agmphpb@t5q@hmswd ofxwagmtaddade ‘hbotbmmidphtdw
*tmtim as * mid-pointof that portionof tho pokutiowtficOuxvothat
- * n9arlv●t right 8*Q to the volunm abedasao h d pint .-
~~~ an appsrmt pH of 505 aml7A Cauhwta blank
OuLttlzgtho td@o!lm -2,4- *oqanato Mu@@. !ri*t9 withO.olx
-d pota88iuml@rax3A orO@OINFZl to the appamxt~ofthomd
poht -- ulth tha sasplopm9ak &/ Caloukta tho aoidity as
pseouxt IXXlh tho to3@otn -2, 4- dMsoqanat9 aa fcilhwsa

.
hosiw~upomaxtml=
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l!ILT-23&@eP)
4.4.10 I The isomercontent(tolylene-2@ & diisocyanate

JJ or tol@e&& -M3s&mnat. ~) shallbe determinedIn accomianoo
with ASrl’1bthod No. D1638 Seotions14 to 25 inclusimo

~ A tolylene-2, 4- cUSooyanate of knownpurityis ~bne-
T“ -98 percenttolylene-2, 4- diisoqyamte manufactured~ & 1. DuPont
de Nomoun & Company,Inc. ~stomm Chemi~s tipartment,Wlmington,
Delewaree

~ A tc)lylene-z,6- diisocyanateof knwn purityIs the
analyticalstardati,%0 pwwnt tolylene-2,4- dMsocganate,20 percent
tolylene-2, 6- diisocyanate,* manufactured~ E. 1. D@ont de Nemours&
Compa~, Inc., Elastmmr ChemicalsDepartmnt, WWmington, Delaware.

4.4*IL - If a test specimenfallsto meet ~ of
tha tests requird @ this spec~icatlon,the lot represented~ the test
sampleshallbe rnjectodo

5. PREPARATIONFORDELIVEm

5.1 ~kaE~.- Padqging shallbe LevelA or C as specified(see
6.2).

5.1.1 Level A.- The tolylene-2, & dlisocyanateshallbe packagedin
oblongl-galloncans confoming to Type V, ~~ass4 of SpecificationPPP-G
96, in s-gallonpailsconfoming to ~ I, Class3 of SpeotilcationPPP-P
?@$, or in 5 -gallondrums conformingto ~ II of S~ctiicationPPP-D-

3729 (see6.2 .

5.1.2 LOvel C.- The tol@ene -2, & diisocyanateshallbe packaged
h acconiancewith the manufacturerscommercialpractice.

5.1.3 -m coat- - The 1-, ~., ad 55-&lon containers
shallbe coatedon the insideewitha coat- which shallneitheraffect
nor be affectA ~ the tolylene-2, f+-dfisocyanatepackaged. The supplier
shall ceti~ to the m ntractingofficer that the coatingused complies
with this requirement.

5.2 m.- pack~ shallbe 14welA, B, or C as specified(see6.2).

5.2.1 LevelA.- The tol.ylene-2~ b diis~nate, packagedin l-gallon
cans in acco-ce with 5.1.1,shallbe packedfor werseas shipmentin
accoxkiancewith the appetiixof SpecUicationPPP-G96. l~owerpack is
requhed for 5- or 55-galloncontainers.

5.2.2 LSVdzh- Thetolylene-2, b diisooyanate,packagedin
l-gallon cans in acco~e with 5.1.1,shallbe packedfor domestic
shtpmentin accordancewith the appendixof SpecificationPPP-c-96. No
uverpackis requiredfor 5- or Ss-galloncontainers●

8
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D

-“ B

-- B

~.2.s LevelC.-Thetolylene-2,4- diisocyanateshallbe packed
to insurethat the shkpmentarrivesin a satisfacto~ co~ition at
destination. The shipmentshall.conformto the applicablecafiers rules
and regulationsin effecttitthe time of shipment.

5.3 Markti\.- &ll unit and shippingcontainersshall be marked
in accordancewith StatiardI“Z~=A129.

6. NUrES

6.1 ~ .- The tolylene-2, ~ diisocyanatecwered by
this spectiicationis titendedfor use as an ingredient
resinhomologies.

6.2 ~~ ●- Procu~wmntdocumentsshould
followhlg:

()a
(b)
(c)

(d)

()e

(f)

The

in pol~rethane

specifythe.

Title,number,and date of this spectiication
G~de of material (SeC 1.2)

Quantityof tolylene-2, b- diisoqmnate requiredin terms
of u. s. gallons
Type and capacityof containersin which the tolylene -2,
h- diisocyanateis to be furnished,if otherthan as speci-
fied in Section5
Applicablelevels of packagingand packingwith requirements
in detail,if otherthan as sFecifiedin Section5

Instructionsregatiingavailabilityof inspectionRcotis
(see4.1)

—

tolylene-2,b diisocyanate
the unit beinga u. S. ga~lonof 231-cubic

6.3 P~m and Packti Levels

shallbe furnished@ Volumeg
inchesat 600F (15.6%).

6.3.1 - This lwel shallbe used for
those itemswhich are for shipnent,”harxlli~,indeterminatestorage,and
world-wideredistribution.

6.3.2 Level B - Wnited MQi ~ Pa& - Thislevelshallbe used
onlywhen it is definitelyknownthat the i;ernwill be shippedand handled
urrlercwer ad storedin warehousesor otherstructuresaffotiingequiva-
lent protectionfromweather.

6.3.3 - Thislevelshallbe used
onlywhen it is definitelyham that the &ckaged item is to be shippd
from the supplysourceto the first receivingactivityfor immediateuse.

6.4 ~.- precautionsfor the hatiing of liqutidiisocyanates
are thoroughlydiscussedin ~ChemicalSafetyDab SheetSD-n, properties
and Essentialinformationfor Safe Harxllingand Use of TolyleneMisocyanatew
issuedby the ManufacturingChemists@Association,Inc.

Downloaded from http://www.everyspec.com



MIL-T-23624(Wep) “

Notice: When Governmentdrawings,specifications,
or otherdata are used for any pu~ose otherthan
in connectionwith a definitelyrelatedGovernment
procurementoperation,the UnitedStatesGovernment
there~ incursno responsibilitynor any obligation
whatsoever;and the fact that the Governmentmay have
formulated,furnished,or in anyway suppliedthe
said drawings,specflications~or otherdata is not
to be regardedby implicationor otherwiseas in any
mannerlicensingthe holderor any otherpersonor
corporationor conveyingany rightsor permissionto
manufacture,use, or sella~ patentedinventionthat
may in any way be relatedthereto.
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_l)
SPECIFICATION ANALYSIS SHEET
NAVWEPS FORM 4121/3 (8-62)

INSTRUCTIONS

FOM APPROVEO
WOGCT MJREAU NO. 45.Rs09

This●heotistobefilledout by Government or contractor of thim specification suitable produuta cen be procured
per80nnel involved in the uee of this specification in with a minimum emount o f delay ●ad st the laost c o s t ,
procurement of products for ultim-te use by the ●ctivity
shown on the reverse of this sheet, Cerrments ●nd the return o f this sheet will be ●ppreciated.

This ~heet is provided for obtainintr information which Fold on dotted lines on reverse side, staple in corner,
will aid the sctivity shown in insuring that throuuh uae ●nd send to the ●ctivitv ●hewn.

SPECIFICATION {No. ●nd cbbrcb. title)

ORGANIZATION C I T Y STATE

1

CONTRACT NUMBER
I

QUANTITY OF ITGIS PROCUREO WLLAR WUNT

I I $

MATERIAL PROCURED UNDER A DIRECT GOVERNMENT CONTRACT OR A SUBCONTRACT

!. MAS ANY PART OF-THIS SPECIFICATION CREATEO PROBLEMS OR RCCUIREO INTERPRETATIW4 IN PROCUREt4ENT USE?

(If SO, g~ve paragraph numbrr and wording, and rrcamrndatianc for correcting the dcfieicmcies. )

‘-D

2. COW4ENTS ON MY SPECIFICATIW’4 REOUIRWENT CONSIDERED TOO RIGIO

3. ISTHJ SPECIFICATION tlESTRICTIVE?

u YES u NO IF YES, IN WHAT WAY?

4. REMARKS (Attach any prrtinenf data which ●ay be o\ Mae in ispraving thic #peci\ication. If ●dditional papern are sttaehed, #end this \ors
●nd papers tn en cnvctopr. This fors it addressed for usc in vindos ●sclope when ●ppropriate. )

-) SUBMITTED GY (Print name ●nd tit~c) OATE
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