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1.’ SCOFE

1.1 Coverage. This stsndsrdis a presentationof nomenclature,
symbols,physicaland chemicalpropertiesand requirements,militury
use, directionsfor use, ~ckaging data, labeling,generalsafety
precautions,storageinformation,and shelflife of all military
standardtechnicalgrade,liquid,organicchemicalcompounds. ~is
stsudarddoes not necessarilyincludeall classificationsof the items
representedby the title or those which are commerciallyavailable.
Many liquid,organicchemicalcompoundswhichmay seem applicableto
this atanclardare not includedbecausethey are eitherreagentgrade
or are includeduuder othermilitarystandardscoveringtechnicalgrade
chemicals;aldehydes,ketonesand perotides;estersand metal organics;
organicacids;miscellaneousalcoholsand emines;or solidorganic
cmsFounds. It does containitemspreferredfor use in the selection
of techoicalgrade,liquidorganicchemicalcompxu@s for application
by the T@wtment of Defense. This standardcoversthe following
forty-eightitemc.

NAME—

EElmNE, TECHNICAL
mYfHm,BROMCCRLORO TECHNICAL

CRIORINATEDPARATFIN,TECSNICAL
COAL TAR, TECRNICAL

[
CREOSOTE,TECRl%tCALPresmre Treatment)
CREOSOTE,TECHNICAL Brush,Spray,or Open Tank
Treatment)

~~ChTIC ACID, TETRASODIOMSALT
SOLUJITON.TSCRNICJ’UJ

n.HEPMNE,‘TSCRNICAL
ISJ30CTAIISRIFERENCEFUEL
MITSYLCYCIOPENTADIENYLMANGANESilTRICARBONYL,
mmi-IcAL

NAFETWA,ALIFTIATIC(AcrylicplasticCleaner)
NAPKPRA,ALIPRATIC(RubberSolvent)
NAE3TEA,ALIFHATIC(A9TMPrecipitantion Naphtha)
NAP8TRA.AROMATIC
NAmRA;COMPASS
NIlmimmANl , TECHNICAL
PEPROLEOMETirm,I!scm’%tciirl
PlliETAR, TWRNICAL
PYRIrmE, TECRN-ICAL
!NLUXIW3. ~~CAL

NO. OP 33XMS

k
1
1
1
1

2

7
1
1
1

.

1.2 Application. Itams listedhereinaccommodateessentialrequirements
of the militaryand defenseagenciesand will effectcontinuedeconomies
in all logisticsfunctionswhere properlyemployeain new application.
This staudards.~rsedes MS35730(CE).

1
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2. FEFERWNCEDIWUMENTS

The issuesof the followingdocumentsin effecton the date of
invitationfor bids form a @ of this standardto the extentspecified
herein.

FederalSpecifications ,

LLL-P430 Pine Tar Techuical
O-E-751 Ether, Petroleum;TechnicalGrade
PPP-C-300 Chemicals,Liquid;Packagingand Packingof
Tl!-c-@+5 Creosote,Coal Tar, Technical
TLC-655 Creosote,Technical,Wood Preservative,(for)Brush,

Spray,or Open-TankTreatment
TT-Ii-’l5 Naphtha,Aliphatic
TT-N-97 Naphtha,Aromatic
!rr-P-143 Paint,Varnish,Lacquer,and RelatedNaterials;Packag$ng,

Packingand Markingof
TT-T548 Toluene,Technical
TP-x-916 Xylene,(foruse in OrganicCoatings)
W-B-231 Benzene,(Benzol),Technical
W-L-791 Lubricants,LiquidFuels, and RelatedProducts;Methods

of InsEction, Sampling,and Testing
ZZ-T-k16 Tire Rebuildingand Tira and Tube RepairMaterials

MilitarySpecifications

MIL-B-4394 Bromochloromethane,Technical
MIL-C-k29 ChlorinatedPsraffin, Technical
MIL-L-5om Liquid,Compass,Aircraft
MIL-T-15194 Tar, Coal

MilitaryStandards

MIL-SI!D-12 Abbreviationsfor use on Drawings,Specifications,
Standardsand in TechnicalDocuments

MIL-STD-29 Packaging,Packing,’and Markingof Petroleumand Related
Products

FrofessionalAssociationsStandards

Part ~&EO AmericanSocietyfor TestingMaterialsStandards

Rules and Regulations

Title 49 - Code of FederelRegulations,Departmentof Transportation,
Partslj’1-l$z3

2

... . . ... .. . ,“

~,>.....,. ,..,.-.+-..-4 -.. ..? ..-
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3. GILXWARY

3.1 Definitions

AnilinePint - The minimumequilibriumsolntiontem~rattue for equal
volumesof anilineand solvent.

API Gravity- A measurementof gravityof petroleumsud petroleum
productsdefInedby the followingequation

API Gravity,degrees= 141.5 -131.5
s~cif%c gravity60/60”F

Boilingpntnt - The,tem~rature at which the vapor pressnreof a liquid
is equalto the externalpressure. In this standard,if there is no
mentionof the externalpressureat which the boilingpointwas
determined,it is understoodto be approximatelyone atmosphere(T6Omm
Mercury).

Brominenumber- The numberof grams of bromineconsumedby 100 grams of
samplewhen reactedunder given conditions.

Chelate- The type of coordinationcompoundin whicha centralatom
(mostfrequentlya metal) is joinedto t,roor more atoms,ions,or
molecules(calledligands) so that one or more heterocyclicrings
are formedwith the central(metal)atom as part of each ring.
Usuallyboth ordinaryand coordinatebonds arc involvedin joining
the central(metal)atom to the adjoiningatoms in the ring,but
thesebondsmay be entirelyof one or the othert~.

Eecomp.xition- The chemicalseparationof a substanceinto two or more
simplersubstances,which differfrom each otherand from the original
substance.

I!octorTest - A test with a doctorsolutionfor detectingthe presenceof
unclesirablesulfurcompoundsin petroleumdistillates.

Explosivelimlta- When combustiblevapnr is mixedwith air in the pro~r
propw-tiona,ignitionwill producean explosion. This properproportion
is calledthe erplosiverange. The expolosive range includesall con-
centrationsof a mixtnreof flsmnablevapor or gas in air, in which a
flashwill occur or a flamewill travel if the mixtureis ignited. The
lowestpercentageat whichthis occursis the lowarexplosivelimit;and
the highestpercentage,the upp$r explosivelimit. Explosivelimits
are exprcesedin percentby volwme of
specified,nnder normalconditionsof

3

vaWr in air and, unlessotherwise
temperature and pressure.

,:[””;” “ :.,....: ..-.’

:.:...:.. ; ,..,::.,..... . . ,..,
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Flash point - The temmrature to which a substsncemat be heatedunder
specificconditionsto give off sufficientvapor to form a mixture
with air that can be ignitedmomentarilyby a specifiedflame.

Formulaweight - The sum of the atomicweightsof all the atoms appearing
in a chemicalformula. In this standard,it is computedaccordingto
iuteruatloualatomicweightvalues of 196I..

Hazardoussubstance- Any substanceor mixtureof substanceswhich is

[1
1 toxic; (2) coznmsive;(3) an irritant;(4) a strongsensitizer;
5 flammable,or which (6) generatespressurethroughdecom~sition,
heat,or nthermeans, if such substanceor mixtureof substancesmay
causesubstantialpersonalInjuryor substantialillnessduringor
as a directresultof auy customaryor reasonablyanticipatedhandling
or use.

Kauri-butanolvalue - A measure of the solventpnwer of a petroleum.
thinnerfor paintsand varnishesthat is determinedas the numberof
millilitersof the thiuuerjust causingturbidityin a standardsolution
of hard kauriresiu in normalbutyl alcohol.

Meltingpoint - The temperatureat which solidrindliquidforms of a sub-
stauceare in equilibrium,snd transitionfrom the solidto the liquid
Occu?w,

pH - A means of expressingthe degreeof acidityor basicityof an aqueous
solution. It ia definedas the logarithm of the reciprocalof the
hydrogenion concentrationin gram equivalentsper liter of solution.

PH = log ~.

[H+]

A pH of 7.0 is neutral(neitheracidicor basic);a PH below 7.0
indicatessn acidicsolution,while a pH above ~.O indicatesa basic
solution.

Refractiveindex - A constantcharacteristicof a substancewhich
~Presents the rstiO Of the velocityof light in a vacuumto that
in the substsuce. It mcrieswith the wave lengthof the incident
light,tem~rature, and pressure. The usual light sourceis
the D line of scdiumat 20”C. Unlessotherwiseindicatedin this
standardthe refractiveindex is understockto be (n .X)/D).

Rolubility - The weightof a substancewhichwill dissolvein a specific
volume of solventat a specifiedtem~rsture to producea saturated
solution. In this standmxl,the volubilitywill be expressedas the
weightof solutein gramsdissolvedin lCO ml.of the specifiedsolvent.

4
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specificgravity- The ratio of the mass of a body to the mnss of an
equalvoluma of water at 4°C or otherspacifiedtempratura. In
this standard,the fir8ttemperatureindicatesthe temparaturaof
the substanceend the secondindicatesthe temperatureof the water
to which it is referred. If there is no mentionthe tam~ratura,
(20/4°C)is understood.

Technicalgrade - Denotesa qualityof chemicalswhich ara generallyused
for industrial,solvents,and manufacturingapplications.Generally,
swcific processesare not employedby the manufacturerto limitall
the impurities,aside from the normalprecautionswhich ara taken in
the manufacturingprocess. A technicalchemicalmay be s~cially
processedto reducespecificimpuritiesso as to suitthe chemical
to a given industrial@application.In such cases,the identification
of the itamsmust be fortherexpandedto indicatethe specificimpurities
limitation.

Turbidity- Cloudynatureof a liquid,not clearor translucent.

Vapor denSity- The ratio of the densityof a vapor to the densityof
air at the sametemperatureand pressure.

Vapor prassure- The pressureexertedwhen a solidor liquidis in equili-
brium with its own va~r. The vapor pressureis a functionof the sub-
stanceand of the temperature.

viscosity- The internalresistanceofferedby a fluid (liquidor gas)to
flow. Viscosityis a characteristicpropwty and is a measureof the
combinedeffectsof adhesionand cohesion.

Volatileeubstance- A substancewhich evaporatesrapidlydue to its
high va~r pressure.

3.2 Abbreviations.Tha seineabbreviationis used for all tenses,the
possessivecase,and the singularand pluralforms of a givenword.

ASTM - AmericanSocietyfor Restingand Materials

c- Celsius(Centigrade)

DoT - Depaament of Tranm3rtation

F - Fahrenheit

.,

FW - FormulaWeight

gal - gallon

F3-er=

mx - n)ax3mum

5
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% - milligram

KtL-~D - MilitaryStandard

min - mininnnn

la - milliliter

m - millimeter

NO. - number

PH - Hydrogenion concentration

pt - pint

qt - quart

wt.- weight

4. W,NEHAIREQuIHKWNTS

4.1 Chemicalnnd .phyaicalrequirements. Whenmilitaryor federal
specificationsestablishrequirementsfor degreesof purityof the
chemicalslistedherein,those chemicaland physicalpropertiesaffected
are tablulated as requirements.These requirementsare subjectto
changeas specificationsare raised. When no specificlimitationsare
imrosedor no s~cification exist.s,the chemicaland physcielProFetiies
are tabulatedas constantsor typicalpro@rties.

k.2 Nomenclature.All chemicalsin this standardconformto the military
definition of technicalgradeas set forth under section3.1. The
Departmentof Defenseitem names,as used throughoutthis standard,are
in capitalletters. Othernamesthat are sometimesused commercially
are in smnlllettersimmediatelybeneath.

4.3 Packngingdata and labeling. All organicchemicalsincludedin this
standardshallbe packngedin accordancewithFederalSpecification
PPP-c-300and.with all applicabledocumentsmentionedin this docment.
The precautionarylabelingprescribedin this standardi6 nut intendedto
replaceor substitutefor precautionarylabelingrequiredby federalor
statelaws or regulations. When labelsrequiredby statutecontain
essentiallythe same information,the label prescribedby this standardis
not requiredin additiontherato.

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

,: .,...,..,.,:.;. ... ....... .,+_:<

,.

4.4 Safety. All hazardouschemicalsin this stnndarclare indicatedas
such inmadiatelybeneathitem names. Generalsafetyand hygienicmeasures

6
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shouldbe exercisedin the,use of all chemicals. For‘morespecific
informationon hazardouschemicals,the appropriatesafetyor medical
authoritiesshouldbe consultedin orderto determineWrsonal pro-
tective measureaand environmentalcontrols.

4.5 Shelflife. Factorssuch as moisture,temperature,type and con-
ditionof container,auclexposureto sunligthcud the atmospherecause
variationsin shelfLife. Ideal storageconditiouaare outlinedfor
each item. The term “cool”denotestemperature from freezingup to
110“F but not consistentlyover 100”Fwhen storedout of directsun-
light. The term “dry”ia usuallyused to denoteau ares where
condensationdces not coma in contactwith the Feckagesor contents
(forexample,storingon palletsaway from walls in an en.loaureor
building). Pericdicexaminationsof the materialshouldbe made more
frequentlywhen storageconditionsvary from the ideal. For supplications
where qualitymay be critical,esch compoud ahoolabe analyzeclprior
to use. Shelflife ia datedfrnm the sate of manufacture. Unless
otherwisespecifies,it is preferablethat not more than one year shall
have elapsedfrom sate of manufactureto date of purchase.

4.6 Volubilityaata. Volubilityaata is givenfor onlythe most common
solvents.

4.T Temperature. If the temperatureat which a propertywas iletenninea
is not specified,it is understoodto be room temwrature (20”to 25“C or
68” to 7T”F).

4.8 Substitutabilityand.interchangeability.None of the chemicalsin
this standardme completelyinterchangeablewith otherchemicalsin any
givencircumstance.One chemical,may proviaetha sameena resultas
another,but proceaurea,techniques,ad other factorswould.have to be
altereato ao so. Time, econo~, ana the discretionof the user wuuld
goverusuch circumstances.

5. DETAILREQWREMEIWS

5.1 Name. mmN7i . TECHNICAL cm< F~i78.I.I.
Senzol ‘
(~ us)

5.1.1 Specifications.
Technical.

““

FederalSpecificationW-B-231, Benzene (Benzol),

5.1.2 Technicaldescription. L?enzeneis a clear,colorless,flanmable
liquidwith a characteristicoaor. It burnswith a very smokyflame. It
haa a boilingpointof 80.l“C, a specificgravityof 0.8793,a refractive
inaexof 1.50110,a meltingpoint of 5.5“C, aud a flash point (closed
CUp) Of 12°F. It is slightlysolublein water,ana misciblewith alcohol,
ether acetone,ana carbontetrachloriae-.It formsan explosivemixture
with air withinlimitsof 1.5 to ~ by volume. Benzeneis clerivedfrom
the catalyticreformingstreamsobtainetiin the refiningof p?troleuin,

. ............”;“.,.

7
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and from the fractionaldistillation of coal tar afterdehydration.
This standardcoverstwo gradesof benzene,industrialgradebenzene
and industrial$?3benzene. Benzene,technicalshallhave a colornot
darkerthan a solutionof 0.0030g O? @assi~ dictiO~te (K@20 )

1’in a literof distilledwriter,and It shall showno evidenceof ac dity
or hydrogensulfide. The cnppertest stripshall showno iridescence,
gray or black deposit,or discoloration when in contactwith the benzene.

TABLE I Requirementsfor benzene,technical

Requirements
Property

Industrial Industrial93

Colorof acid wash (msx) 6-
specificgravity(15.56°C/15.56”c)
Distillationdata: (@O um pressure)

0.875$.886 0.870-0.886

Dry point (max) 120”C
First drop (rein) 78°c

Range,including80.l°C 2°C
Recoveryat 100”C (rein) %

5.1.3 Use data. Renzene,technicalis intendedfor militaryuse as sn
organicsolventsnd a chemicalraw material. Industrialgradebenzene
shouldbe used where a high purityis a requirement. Eenzenecovered
by this standsrdis not to be used in the manufactureof high explosives.

5.1.4 packagingdata and labeling. Benzene,technical(industrialgrade)
is psckagedfor militaryuse in 1 qt, 1 gal snd 5 gal unit quantitycans.
Senzenetechnical(industrial9) is psckngedfor militaryuse in 55 gal
unit qusntitydrums. Shippingcontainersmust bear the D@ rad label
for Plsmmsbleliquids. Benzene,technicalpackagedin 1 qt may be exempt
for this requirementunderthe provisionsof section173.118,Title 49,
Code of FederalRegulations. In additionto the above,each individual
containermutt bear the followingprecautionarylabel:

-M (RENY.QL)
DANGER! EXTREM3LYFLD.NMABLE

VAR)R RARMFUL

Keep away from heat, sparks,nnd openflsme.
Keep containerclosed.

Use only with adeqnate ventilation.
Avoid prolongedor re~ated breathingof vapor.
Avoid Drolon~edor revestedcontact~th skin.

m POISON H
CALL A PRYSICIAN

FIRST AID 11 SWALIOWED: EO NOT MAKE PATIENT
VOMIT - NCTE TO PR”fSICIAN:IX)NOT GIVE
AIFWNALLN

8
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5.1.5 Storagedata. Benzene,technicalshouldbe planinlylabeledand
storadin a cool,dry, well ventilatedarea in tightlysealedcontainers.
It shouldbe storedaway Prom sourcesof heat and combustiblematerials.
Underthe.?eatroageconditions,the shelflife is indefinite,however,
containersshouldbe inspectedperiodicallyfor fleterioration.

5.2 Name. BROMOCHLOROMETHANR, TECHNICAL BrCH2Cl F’d 129.39
MethyleneChlorobromide
(HAZAHrOus)

5.2.1 Specifications.MIL-B-4394,Bromochloromethane,Techuical

5.2.2 Technicaldescription. Bromochlorometbane is a clear,colorless,
volatile,nonflammableliquidtith a chloroform-likeodor. It has a
boiLingpointof 6T”c,a meLtingpoint of -86.5”C,and a refractive
indexof 1.48. It is insolublein waterbut solubLein organicsolvents.
When testedin accordancewith the precedurasprescribedin referenced
specification,brcmochlorcsnethane,technicalshaLlbe technicallypure
(98%)with a suitabLeadded corrosioninhibitingagentof not more than
1$ by weight. It shallcontainno free halogens. In additionto the
above,bromochloromethane,technicalshall conformto the requirements
shownin Tsble II.

TABLE II Requirementsfor bromochloromethane,technical

Froperty Requirements

sP2cific gravity,25“C 1.910-1.940
suspenaeamatteror sediment none
Boilingrsnge,including67.8°C (763mm pressure)

(5-95%B~H@ distilled)
o

Nonvolatileresidue (roux) O.ooig;lolhl
Watercontent (max) 0.04
Corrosion,acidity To mss test

5.2.3 Use data. Bromochloromethane,technicalis intendedfor military
use as a fire extinguisherfLtid.

5.2.4 Packagingdata snd labeling. Bromochloromethane,technicalis
wckageclfor miLitaryuse in 5 gal (80 lb) uuit quantitycans, Thera
are no applicableDoT packsgingor shippingregulationsfor this compound,
however,each individualcontainermust bear the folLowingprecautionary
label:

Avoid

BROMOCHLOROMRTHANE
wARNIWG: VAFUR HARMJ?UL

Use only with aaequate ventilation.
Avoid prolongedbreathingof vapor.
prolongedor repsatedcontacttith skin.

De not take internaLly.

9
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5.2.5 Storagedata. Bromochloromethane,technicalshouldbe plainly
labeledaud storedin a cool,dry, well ventilatedarea in tightly
sealedcontainers. Undar these storageconditions,the shelflife is
indefinite,however,containersshouldbe inspectedparicdicallyfor
deterioration.

5.3 Name. CRLORIIiATEDPARAPPIT’1,TECRXICAL

5.3.1 Smcif ications. 1.tIL-c-k29,ChlorinatedPsraffin, Technical

5.3.2 Techulcaldescription. Chlorinatedrarsffinis a lightyellowto
lightamberliquidof indefinitecommsition. A typicalaverageformula
iS C24H43.1C16.9.It is producedby chlorinatinga Braff in oil.
Chlorinatedparaffin,technicalshallbe type 1 of referencedspecification
and conformto the requirementsshownin Table III when testedin
accordancewith the proceduresprescribedin referenceds~cification.

TABIJiIII Requirementsfor chlorinatedperaffin,technical

Prowrty

Iron (max)
color

Hydorchloricacid
Total chlorine

Requirements

0.017
Not darkerthan Union
CalorimeterNo. 5

(msx) 1.Om@ml
41.0-43.0$4

Water content(max) 0.1$
Free chlorine To ??asstefit

5.3.3 Use data. Chlorinatedparaffin,technicalis intendedfor military
use, alongwith othermaterials,in the impregnationof clothingfor
protectionagainstveslcanttype chemicalagents.

5.3.4 Packagingdata and labeling. ChlorinatedIMraffin, technicalis
packagedfor militaryuae in 55 gal unit quantitymetal drums. There
are no applicableDoT packagingor shippingregulationsfor this compound.

5.3.5 Storagedata. Chlorinatedpraffin, technicalshouldbe plainly
labeledand storadin a cool, dry area in tightlysealedcontainers.
Underthese storageconditionsthe shelflife is indefinite,however
surveillancetests shouldbe performedperiodicallyto insurethat the
materialmeets the requirementsfor intendeduse.

5.4 Name. COAL TAR, TECBNTCAL
(K4ZARrDus)

5.4.1 Specifications. NIL-T-15194,Coal ‘far,Technical

10
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5.4.2 wchnical description. Coal tar in a blackviscousliquid,
denserthan water,with a sharpnaphthalene.likeodor and a sharp
burningtaste. It is obtainedin the.destructivedistillationof
coal. It is solublein ether,benzene,carbondisul-fide,and chloroform
and slightlysolublein W&C.er. Coal tar, technicalshallbe a liqnid
dehydratedcoal tar and shallbe miscible,in practicallyenY mprtiOn,
with solventnaphtha,or benzol. In addition,it shallconformto.the
requirementsshownin Table IV when teated in accordanewith“the
proceduresprescribedin referencedspecification.

TABLE IV Requirements.for ccal tar, technical

Property Requirements

Specificgravity(25/25°C) 1.14-1.24
Water content(max) 1$
Carboncontent(freecarbon) (max) 15$
Ash or inorganicmattercontent(ma) 0.5$
Viscosityat 50”C (Engler) 15-35

5.4.3 Use data. Coal tar, technicalis intendedfor militaryuse as
an ingedientfor shipbottnmpaint.

5.4.4 Packagingdata and labeling. Coal tar, technicalis peckagedfor
militaryuse in 5 gal unit quantitydrums. When it has been determined
that the flashpoint of the coal tar is at 80”F or lower,determinedby
the tag open cup methcd,shippingcontainersmust bear the DoT red label
for flmble liq~ds. Each individualcontainershouldbear the following
label: COAL TAR CAWMON ! VARJR RARMFUL Avoid prolongedbreathingof
vapor.

5.4.5 Storagedata. Coal tar, technicalshouldbe plainlylabeledand
storedin a cool,dry area in tightly sealedcontainers. It shouldbe
storedaway fran sourcesof heat and oxidizingmaterials. Containers
shouldbe inspectedperiodicallyfor deterioration.

5.5 Name. CFWOSCTE,TECHNZCAL(PressureTreatment)
(~ us)

5.5.1 Specifications.Federal SRcif icationl?J?-C-@5,Creosote,Coal
Tar, Technical.

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

,.,.,, ,.r..t: ..:. ....}, ... .. . :,

5.5.2 Technicaldescription. Creosoteis a yellowishto dark,qreen-
brown, oily liquidwith ‘acharacteristicodor. It is normallyclearat
38°c or higher. It is derivedfrom the fractionald.istillation of coal
tar producedby the carbonizationof bituminouscoal. It frequent.l.y
containssubstantial’amountsof naphthaleneand anthracene. It has a
flashpointof 120-180°F. It is Solublein alcohol,benzene,and toluene,
and immisciblewith water. Creosote,technicalshallconformto the

11
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raquiramentsof TableV when tested in accordancewith the procedures
prescribedin referencedspecification

TAFZEV Requirementsfor creosote,technical

Requirements
tiopex-ty

Minimum

Water,~ by volume
specificgravity(38”/15.5”C)
Insolublein benzol,$ by weight
Coke residue,$ by weight
Distillation:The distillatepercent
by weighton the water freebasis
shallbe withinthe followhj
limits:

up to 21O”C
UP to 235°C
up to 270”C
up to 355°C

3.0
1.050

0.5
2.0

Sp?cificgravityof fractions:

1
Fraction235”to 315°C (38°/15.5°C - 1.025
Fraction315” to 355”c (38”/15.50C - 1.085

5.5.3 Use data. Creosote,technicalis intendedfor militaryuse
for the pressuretreatmentof ties, lmnber,structuralthners,land
piles,and pests,or for bath treatingpoles.

5.5.4 Packagingdata and labeling. Craosote,technicalis packagedfor
militaryuse in 5 gal unit quantitypails. There are no applicableDoT
p.ckaginsor shippingregulationsfor this compound;howewer,individual
containersmust bear the followingprecautionarylabel:

CREOSOTE
CAUTION! MAY CAUSTiSKUi IRRITATION

Avoid.prolongedor remated contactwith skin.
Avoid porlongedbreathingof vapor.
Use onlywith adequateventilation.

5.5.5 =O=ge dfka. Creosote,technicalshouldbe plainlylabeledend
storadin a CCO1,dry,well ventilatedarea In tightlysealedcontainers.
Under these storageconditions,the shelflife is indefinite. Containers
shouldbe inspacted periodicallyfor deteriorateion.

12
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5.6 Nsme. CREOSOTE,TECIJiTICAL(Brush,Spray,or O~n-Te.nkTreatment)
(EA7ARLOus)

5.6.L Swcifications. Federsl SpecificationTLC-655, Creosote,
Technical,Wocd Freservative (For)Brush, Spray,or Opsm-TsnkTreatment.

5.6.2 Technicaldescription. 2ee Creosote,paragraph5.5.2. Creosote,
technicalshsllbe a distillatederivedentirelyfrom tar producedby
the carbonizationof bituminousCOS1. It shallbe fluidand crystal
free at 5°C when testedas prescribedby referencedspecification.In
additionit shallccaformto the requirementsshownin TableVI.

TARLEVI Requirementsfor creosote,

Froprty

Water,$ by volume
Insolublein benzol,% by weight
Coke residual,~ by weight
Specificgravity(38”C/15.5”C)
Distillation:The distillate~ by weight on a
water free basis shsllbe withinthe follow-
ing limits:

up to 21O”C
UP to 235°C
up to 355°C

Spacificgravityof f~ctions:

[
235”-315°C 38”/15.5”c
315”-355°c 38°/~5.5°c1

5.6.3 use data. Craosote.technicalis intended

technical

Requirements

MaXLmum Minimum

1.0
0.5
2.0

1.;6

1.0
10.0

65:0

1.025
1.085

for militm use as a
tieservativein brush, spr&y,or open-tanttreatmentof luube~where
pressnratreatmentsare nut practical.

5.6.4 Fsclragingdsta snd labeling. Creosote,technicalis Pckaged for
militsryuse In 1 gal unit quantitycans and 55 gal tit quantitydrums.
There are no applicableDGT psckagingor shippingregulationsfor this
compound;however,individualcentainersmust bear the followingp’ecau-
tionarylabel:

cREosmE
CALPTION! kf4YCAUSi!SKCN IRRITATION

,....:. ,.- ......
. . . ...... .

.,
. ‘“:

Avoid prolongedor repeatedcontactwith skin.
Avoid prolongedbreathingof vapor.
Use only with adeqnsteventilation.

13
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5.6.5 Storagedata. Creosote,technicalshouldbe plainlylabeledand
storediu a COOL, dry,well ventilatedaraa in tightlysealedcontainers.
Underthese storageconditions,the shelf life is Indefinite. Containers
shouldbe ins~cted periodicallyfor deterioration.

5.7 Name. ETHYLENEDIAMINZT2?IFAACWTICACID
TETRASODIUMSALT SOLIICIOIi,TECHXICAL

EDi!ATetrasoditnnSalt

5.7.1 Specifications.None.

5.7.2 Technicaldescription. Ethylenediaminetetraaceticacidtetrasodium
salt solution,is a light,‘strawcoloredliquidwhichreactswith most
metallicions to fmm solublenonionicmetal chelatecompounds. It hS
a specificgravityof 1.29 to 1.32 at 25°/25“C, and one g chelates100
mg calciumcarbonateat PH 11.0.

5.7.3 Use data. mhylenediaminetetraaceticacidtetrasodlumsalt
solution,technicalis intendedfor militaryuse as a metal chelating
agent,water softener,and scaleremoverand preventative.

5.7.4 Fackagingdata end labeling. Ethylenediaminetetraaceticacid
tet.rasodiumsalt solution,technicalis packagedfor militaryuse in
1 gal unit quantitycans. There are no applicableDoT packagingor ship-
ping regulationsfor this compound.

5.7.5 Storagedata. Ethylenediaminetetraaceticacid tetrasodiumsalt
solution,technicalshouldbe plainlylabeledand storedin a cool,
dry area in tightlysealedcontainers. Under these storageconditions,
the shelflife is indefinite. Containersshouldbe inspectedperiodically
for.deterioration.

5.8 Name. n-BEITANE,TSCRNICAL CH3(CR2)5~3 FW 100.~
Dipropylmethane
HeptylHydride
(~ us)

5.8.1 Specifications.None.

5.8.2 Technicaldescription. n-Heptaneis a volatile,colorless,highly
flammableliquid. It is derivedfrom the fractionaldistillationof
petroleumand purifiedby rectification.It is solublein alcohol,
ether,and chloroformand insolublein water. Typicalpropertiesof n-
ehptsneare shownIn TableVII.

TABLEVII Typicalporpertiesof n-heptane,technical

Freezingpoint -w.6°c
Boilingpoint 98.k”c
Refractive index 1.38764
Flash point (closedcup) 30”F
Specificgravity 0.6837

14
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5.8.3 Use data. n-Heptane,technicalis intendedfor militaryuse as
a standardin testingknock characteristicsof gasolinefor internal
combustionengines.

5.8.4 Packagingdata and labeling. n-Heptane,technicalis ~ckaged
for militaryuse in 55 gal unit quantitydrums. Each drum must bear
the DOT red labelfor flsmnableliquids. In additioneach container
must bearthe followingprecautionarylabel:

n-HEFIWNE
WARIUWG: FIAM.iABLELIQUID

VAFOR HARMFUL

Keep away from heat, sparksand opan flames.
Use onlywith adequateventilation.
Avoid prolongedbreathingof vapor.

Keep containerclosed.

.: ,.. ,,.

5.8.5 Storagedata. n-Heptane,technicalshouldbe plainlylabeledand
storedin a cool,dry, well ventilatedarea in tightlysealedcontainers.
It shouldbe storedaway from sourcesof heat and combustiblematerials.
Underthesestorageconditionsthe shelf life is indefinite,however,
containers

5.9 Name.

shouldbe inspectedperiodicallyfor deterioration. :.;,:;*K>,...~<,,

ISOOCTANEHKFERENCEFUEL cfjH~8 FW 114.23
2,2,4-TrimethylFntane
2-Methylheptane
Isobutyltrimethyl-methane
(~ us)

5.9.1 SPcifications. None.

5.9.2 Technicaldescription. Isooctanereferencefuel is a highly
flammable,mobileand colorlessliquidproducedby the refiningof
petroleum. It has an odor of gasolineand it is insolublein water.
It is misciblewith absolutealcohol,benzene,toluene,xylene,
chloroform,ether,carbondisulfide,carbontetrachloride,dimethyl
formsmideand oils,exceptcastoroil. Isooctanereferencefuelsas
coveradby this standardincludethe standardreferencefuel as defined
by the AmericanSocietyfor Testingand Materialsspecificationsfor
100 octanenumber. In addition,this standardcoversisooctanereference
fuel with 1.25, 2, 3, 4, and 6 ml of tetraethyllead afldedper gal of
isooctane. Typicalpropertiesof isooctaneraferencefuel are shown
in TableVIII.

TABLEVIII Typicalpropertiesof isooctanereferencefuel

Boilingpoint 99.2°C
Flash point 40”F
Frdezingpoint -107.4”C
Refractive index 1.3915
Specificgravity 0.6919
Vapor pressure(21°C) 40.6nnn

15
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5.9.3 Use data. Isooctsnereferance.fuel 18 intendedfor milita~
use in determiningthe knock characteristicsin terms of motor octane
numbersand psrformsncenumberof fuels for use in gasolineengines.

5.9.4 Packsgingdata snd labeling. Isooctanereferencefuelsare
~cksged for militaryuse in 55 gal unit quantitydrums. Each
containershallbear the DoT red labelfor flsmmableliquidsas wall
as the followingprecautionarylabel:

ISOCCTANE
WAFXING! FLAMMABLELIQUID

VAFUR HARMFUL

Keep away from heat, sparks,and own flame.
Use onlywith adequateventilation.

Keep containerclosed.
Avoid prolongedbreathingof valwr.
Avoid contactwith skin and eyes.

5.9.5 Storagedata. Isooctanereferencefuel shouldbe plainlylabeled
and storedin a cool,dry, well ventilatedarea in tightlysealedcon-
tainers. It shouldbe storedawsy from sourcesof heat and combustible
msterials. Uiinerthese storagecontiitions,the shelflife is indefinite,
however,containersshouldbe ins~cted Rriodically for deterioration.

5.10 Nsme. METHYLCYC~PENTADIENYLWGAWESF. CH3C5H4Mn(CO)s FW 218“09
TRICARSONYL,TECLLWICAL

Smoke SuppressantAdditive
(HAZAREOUS)

5.10.1 Specifications.None.

5.10.2 Technicaldescription. Methyl cyclopentadienylmanganesetricarbonyl
is a liquidorgsrdcmanganesecompound,dark orsngain colorsnd derived
fran methylcyclopentadienewith manganesecsrbonyl. It has a fafit,
plea8snt,herbaceousodor snd is sensitiveto light,decom~sing upon
exposme. This materialhas a minimummanganeseprcentage by weightof
24.7;a densityof 1.38 (20”C,g/mL);viscosityat 20”C of 5.0 centipoises;
a flashpointabove 230”F (opencup) snd a freezingpointof minus 2°C.
It is completelysolublein hydrocarbonsand it is misciblein distillate
fuels.

5.10.3 Use data. Methyl cyclopentadienylmangsnesetricarbonyltechnical
is intendedfor militaryuse as an additiveto distillateand residual
fuelsin improvingcombustion,reducingcarbonand soot in flue gases,
improvingfurnaceefficiencyand reducingfire box residue.

5.10.4 Packagingdata and labeling. Methyl cyclopantadienylmsnganese
tricarbonyl,technicalis pscksgedfor militaryuse in LO gal unit quantity
drums. Each containermust bear the DoT ~ison labelfor ClassB poiSonS
in additionto the followingprecautionarylabel:

16
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METHYL CYCIOPFJITADIXNYLMAIGANESETRICAHRONYL
WARNING! HAZAPJDUSLIQUID

VAR)R HARMFUL

Do not get In eyes, on skin, on clothing.
Avoid breathingvapor.
Keep containerclosed.

Use with adequateventilation.
Wash thoroughlyafterhandling.

5.10.5 Storagedata. Methyl cyclopentadienylmanganesetricarbonyl,_
technicalshouldbe plainlylabeledand storedin a cool,dry,~11
ventilatedarea in tightlysealedcontainers. It shouldbe storedaway
from sourcesof heat and combustiblematerials,and protectedfrOm light.
Underthese storageconditions,the shelf life is indefinite. Containers
shouldbe inspectedperiodicallyfor deterioration.

5.11 Nsme. NAPHTHA,AIJIPHATIC(Acrylicplasticcleaner)
PetroleumNaphtha
(~ us)

5.I.l.lEhmifications. FederalSwcificatinn ~-N-95, Naphtha,
Aliphaiic.

5.11.2 Techuicaldescription.Naphtha,aliphaticor petroleumnaphtha
is a genericterm appliedto refined,pnrtlyrefined,or unrefined
petroleumproductsand liquidprnductsof naturalgas, not lessthan
1O$ of which distillsbelow 347°F (1’75”C)and not less than 95% Of which
distillsbelow 464°F (24o”c) when subjettedto distillationin accordance
with ASTMMethodLM36,Test for Distillationof PetroleumProducts. This
standsrdcoversthree performancecharacteristics.Naphtha,aliphatic
(acrylicplasticcleaner)shallconformto the requirementsshownin Table
IX when testedIn accordancewith the proceduresprescribedin referenced
s~clfication.

1’7
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TABLE IX

. .. ..

Requirementsfor naphtha,aliphatic
(acrylicplasticcleaner)

Propel+,y

Appearance

Color,Saybolt(mnx)
Coppsrcorrosion

Distillationdata (760mm
prassure)
Initialboilingpoint (tin)
I@ fraction,by volume (msx)
50$ fraction,by volume (max)
~ fraction,by volume (max)
End point (mnx)

Acidfty
Doctortest
Spottest
specificgravity (20”/m”c)
API gravit at 15.56”/15.56°c

(degreesT
Nonvolatilematter,g per 100
ml (msx)

Kauri-butanolvalue

Requirements”

Clear;free from suspended
matterand undissolved
writer

25
No blackingor corroding
of clennmetalliccopper

85“c
102”C
107”C
121°C
143“c

No free mineralacid
Negative
NegatIve

0.708-0.768

51.8-67.2

0.005
30-k5

5.11.3 Use data. Naphtha,aliphaticis intendedfor militaryuse in
Cle~ing ac~lic plastics. It may also be used In the manufactureof
organiccoatings.

5.11.4 Fackagingdata and labeling. Naphtha,Aliphatic(acrylicplastic
clesner)is packagedfor militaryuse in 1 gal snd 5 gal unit quantity
caneand in 55 gal unit quantitydrums. Shippingcontainersmust bear
the DoT red labelfor flnmmableliquids. In addition,each individual
containermust besr the followingprecautionarylabe1:

NAFTllTi4
WARNING! FLAMMABLELIQUID

VAFORNAYEERAFJNWL

Keep away from heat, sparks,and open flame.
Avoid prolongedbreathingof vapor.
Use with adequateventflatIon.

Keep containerclosed.

,..
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5.11.5 Storagedata. Naphtha,aliphatic(acrylicplasticcleaner)
shouldbe plainlylabeledand store&in a cool,dry, wellventilated
area in tightlysealedcontainers. It shouldbe storedaway from
sourcesof heat nnd combustiblematerials. Under these storage
conditions,the shelf life is indefinite. Containersshouldbe ins~cted
periodicallyfor deterioration.

5.12 Name. NAPHTRA,ALIPRATIC(RubberSolvent)
PetroleumNaphtha.
(RAZ4RD2US)

5.12.1 Specifications.FederalSpecificationZZ-T-416,Tire Rebuilding
and Tire and Tube RepairMaterials.

5.12.2 Technicaldescription. The technicaldescriptionin paragraph
5.11.2applies. Naphtha,aliphatic (rubbersolvent)shallconsist
entirelyof petroleumdistillateand shallbe waterclear in color.
It shallbe free of foreignsubstances,acid,water,and anti-knock
materfalsand shallshow no evidenceof any oily residue. ‘hen tested
in accordancewith Part T of AmercianSocietyfor Testingand Materials
Designations- ASTM D86 and ASTM 1093,it shallhave an initialboiling
pointrangeof 100”-140”F (37.78”-6o”c) and an end pointrange of 250°-
300”F (121.1.10-I.48.8g”C).

5.12.3 Use data. Naphtha,aliphatic(rubbersolvent)is intendedfor
militaryuse as a thinnerfor rubbercementand for the preparationof
tire paint in rebuildingtires used on aircraft.or groundvehicles.

5.12.4 Packagingdata and labeling. Naphtha,aliphatic(rubbersolvent)
IS packagedfor militaryuse in 55 gal unit quantitydrums. Containers
must bear the DoT red labelfor flammableliquids. In addition,each
containermust bear the followingprecautionarylabel:

NAFRTRA
WAFUCCNG! FLAMMABLRLIQUID

VAFORMAY BE RARl@JL

Keep awny from heat, spsrks,or open flames.
Avoid prolongedbreathingof vapor.

Use with adequateventilation.
Keep containerclosed.

5.12.5 Storagedata. Naphtha,aliphatic (rubbersolvent)shouldbe
plainlylabeledand storedin a cool, dry, wellventilatedarea in
tightlysealedcontainersaway from sonrcesof heat and combustible
materials. Underthese storageconditions,the shelflife is indefinite.
Containersshouldbe inspectedperiodicallyfor deterioration.

I

,.: .:..,
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5.13 Name. NAFHTH.A,ALIPHATIC(ASTMPrecipitationNaphtha)
PetroleumNaphtha
(H4Z4RrOus)

5.13.1 Specifications.None.

5.13.2 Technicaldescription. The technicaldescriptionin paragraph
5.11.2 applies. Naphtha,aliphatic(ASTMprecipitationnaphtha)shall
conformto the requirementsshowuin Table X when testedin accordance
with test methodsprescribedby Part 7 of AmerclsnSocietyfor Testing
and MaterialsDesignations- ASTM 086,ASTM D287 and ASTM D611.

TABLE X Requirementsfor naphtha,aliphatic
(ASTMprecipitationnaphtha)

property Requirements

Gravity,deg API at 60°F 70-73
Anilinepaint 58”-60”c
Initialboilingpoint (tin) 50”C
5@ point -10”-80”C
End point (max) 130”C

5.13.3 Use data. Naphtha,aliphatic(ASTMprecipitationnaphtha)is
intendedfor militaryuse in the determinationof the precipitation
numberof lubricatingoils.

5.13.4 Packagingdata and labeLing. Naphtha,aliphatic(AS331
precipitationns.phths)is packagedfor milita~ use in 1 gal and 5 gal
unit quantitycans. Outsideshippingcontainersmust bear the DoT
red labelfor flsmmnbleliquids. In a8dition,each individualcontainer
must bear the followingprecautionarylabel:

NAFHTHA
NARNING! FLAMMARLELIQUID

vAR3RMAY RR W~

Keep away from heat, sparks,and opm flame.
Avoid prolongedbrsathlngof vapor.

Use with adequateventiLation.
Keep containerclosed.

....:.,. .......><...;...-+.. ... . . . .

5.13.5 Storagedata. Naphtha,aliphatic (ASTN!precipitantion naphtha)
shouLdbe plainLylabeledand stored.in a cool,dry, weLlventilated
area in tightlysealedcontainersaway from sourcesof heat and combustible
materiaLs. Under these storageconditions,the shelflife is indefinite.

m
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5.14 Name. NAPHTHA,AFKMATIC
(~ us)

5.14.1 Specifications.FederalSpacificationTT-N-97,Naphtha,Aromatic.

5.14.2 Technicaldescription. This standardencompassesthree functional
types of sromatic naphthas. These are thw low boilingrange,intermediate
boilingrange,;and the high boilingrange. Naphtha,aromaticshallconsist
completelyof hydrocarbons, It shallbe clearand free from separated
water,sedimentand suspendedmatterwhen examinedby transmittedlight.
It shallpossessa sweet,slightlyaromaticodor after 24 hours of air
dry at roomtemps-raturefrom filterpaper. Not more than 0.03 IUSof
pntassiumhydroxideshallbe requiredto neutralizethe acidityof 1 g of
the naphtha. After distillationthe naphthashallcontainno free mineral
acid. In additionto the abnve,naphtha,aromaticshallconformto the
requirementsshownin Table ~ when tested in accordancewith procedures
prescribedin referencedspecification.

TABLE XI Requirementsfor naphtha,aromatic

Property

Specificgravityat 20“/2.2°C
Flash Dint (mIn)
Distillationdata (’760nun
pressure)
Initialboilingpoint (rein)
50 percent(byvolume)
End mint (max)

Mixed ~nilinepoint (max)
Nonvolatilematterfrom 100
ml (g) (~x)

Color,SaYbolt,chronometer
(rein)

COpWr corrosion
Stability

Low boiling
range

(88”-140”c)

0.810-0.871

88°C
1oo”-L16”c

140”C
a“c

0.2

25
to pass test
to pass test

Requirements

..:~:j::.:::::<,.:,:,,:,,:...,;,;,, ,.’:
., ..-

. ,.

Intermediateboiling .~z.1.%..,+w ..&+.-,&<<:...,;-::

range range
(129°-191”C) (lT1”-”18”c)

o.82~5-.i8T5 0.855-0.89
122°F

129”c l-fl”c
143”-168°c 182°-2000c
191°C 218°c
28°c 34°C

0.2 0.2

21 18
to FELSStest to pass test
to passtest to pass test

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

5.14.3 Use data. Naphtha,aromaticis intendedfor militaryuse in the
manufactureof organicprotectivecoatingsand for cleaning.

5.14.4 Packagingdata rindlabeling. Naphtha,aronmtic (lowboilingrange)
is packagedfor militaryuse in 1 pt.,1 gal and 5 gal unit quantitycans,
and in 55 gal unit quantitydrums. Naphtha,,aromatic(intermediateboiling
range)is packagedfor militaryuse in I gal unit
gal unit quantitydrums. Nephtha,aromatic(high

quan;itycsns and in 55 -
boilingrange)is packaged
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for militaryuse in 55 gal unit quantitydrums. Outsideshipping
containersof the low and intermediateboilingrangenaphthasmust
bear the DoT red labelfor flammableliquids. In addition,individual
containersmust bear the followingprecautionarylabel:

mPsTKA
WARNING! FLAMMARLELIQUID

V~RMAYREHARMFJL

Kaep away from heat, sparks,and open flame.
Avoid p.rlongedbraathingof vapor.
Use with adequateventilation.

Keep containersclosed.

The highboilingrangenaphthamust bear the a= ~ecautionaw label
exceptthatthe wrds WARNING! FIAMMA?3LELIQUID shouldbe changedto
CAUTION! COMBUSTIBLELIQ~D.

5.14.5 Storagedata. Naphtha,aromaticshouldbe plainlylabeledand
storedin a cool,dry,well ventilatedaraa in tightlysealedcontainers
away from sourcesof heat and combustible@terials. Underthese storage
conditions,the shelflife is indefinite. Containersshouldbe inspected
periodicallyfor deteriorateion.

5.15 Name. NAFXTHA,COMTASS
(RASARIWs)

5.15.1 Specifications.MIL-L-5020,Liquid,compass,Aircraft.

5.15.2 Technicaldescription.Naphtha,compassis a refinedliquid
fractionof crudepetroleum. It shallbe free from moisture,acidity,
glue,suspsndedmatter,and other impvritiee. It shallbe non-corrosive
to a coppertest stripshowingno corrosionor pittingthereonwhen
subjettedto performancetests prescribedby the referenceds~cificatlon.
The fluorescenceshallnot exceed1.0 microlambertand it shallnot gel,
crystallize,or solidifyafterbeing maintainedat a temperaturenot
exceeding-53.9“c for a ~riod of 30 minutes. In addition,naphtha,
compassshallconformto the requirementsas shown in Table KII.

22
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TAME XII Requirementsfor naphtha,compass

ROperty

Flash point (rein)
Distillationend point (msx)
Reactionafteroxidation
Color,Saybolt(rein)
Originsl
After lightstabilitytest
After o~gen stabilitytest

Kinematicviscosity,centistokes
at 37.8°c
at Oec

Aromutics,percentvolume (max)

Requirements

Sll°F
260”C
Neutral

+25
+21
+21

0.9-1.15
Not mora than 2.0 times

that at 3’f.8”c
10.0

5.15.3 Use data. Naphtha,compassis intendedfor militaryuse in
aircraftmagnetic comptsses.

5.15.4 Packagingdata and labeling. Naphtha,com~sa is packagedfor
militaryuse in 1 qt unit quantitycans. There are no applicableDOT
packagingor shippingregulationsfor this material. Each container
must bear the followingprecautionarylabel:

NAPHTHA,COMPASS
CALF1’ION! COMBUSTIBLELIQUID

Keep away from heat, sparks,and omn flame.
Keep containercloses.

Use with adequateventilation.

5.15.5 Storagedata. Naphtha,compsssshoulclbe plainiylabeledand
storedin a cool,dry area in tightlysealedcontainers. Under these
storagecon’iftions,the shelf life is indefinite.

5.16 Name. NITROMXIL4NE,TSCSNICAL CH3N02 FW 61.04
(HA.Z4RMus)

5.16.1 Spxifications. None.

5.16.2 Technicaldescription.Nitromethane,technicalis a poisonous
oily liquidderivedby the reactionof methsneor propanetith nitric
aciaunder Pressure. The msterialcovereaby this standardshellhave
a specificgravityof 1.139at 20”/20°Cand an initialboilingpointof
101”Cat @C mm pressure. It is slightlysolublein wster and.soluble
in alcohol,ethersnd dinethylformsmide. \iatersolutionsare acid to
litmus.
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TARIE XIII “TyPicalpropmties of nitromethsne,technical

Vapor pressureat 20‘C 27.8nun
Flash point, (openCUP) 112°F

(closedcup) 95°F
Meltingpoint -29°c
Refractive index 1,3817
Wt/gal (20”C) 9.5 lb

5.16.3 Use data. Nitromethane,technicalis intendedfor militaryuse
as a solvent,a gasolineadditive,ad in rocketfuel.

5.16.4 Pockagingdata and labeling. Nitromathane,technicalia packaged
for militaryuse In 55 gal unit quantitydrums. There are no applicable
MT packagingor shippingregulationsfor this material,howevercontainers
mustbear the followingprecautionarylabel:

NITRMSTIME
WARNING: COMSUS!CIBLELIQUID

VAFUR RASIC?UL
MAY EXPU3DEON IMPACT

Keep away from heat, sparks,and oFen fl~e.
Use onlywith adequateventilation.

Avoid prolongedor repeatedbreathingof vapor.
Keep containerclosed.

5.16.5 Storagedata. Nitromethane,technicalshouldbe plainlylabeled
and storedin a cool,dry, well ventilatedarea in tightlysealedcon-
tainersaway from heat and combustiblematerials. Underthese storage
conditions,the shelflife is indefinite. Containersshouldbe inswcted
periodicallyfor deterioration.

5.17 Name. PBTROLEUMETRXR,TECHNICAL
Ligroin
PetroleumBenzin
(~ us)

5.17.1 SIEcifications. FederalSWcif icationO-E-751,Ether,Petroleum;
TechnicalGrade.

,,.. . . .,: .;.:..:,.., -

5.17.2 Technicaldescription. Petroleumether,technicalis a low
boiliugfractionof petroleumconsistingchieflyof hydrocarbonsof the
methaneseries,principallypentsnesand hexanes. It is a volatile,
non-fluorescent,highlyfLannnableliquid,whosevapors,mixedwith air,
explodeif ignited. It is insolublein water and misciblewith absolute
alcohol,benzene,chlorofone, carbondisulfide and carbontetracliloride.

24
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Patroleumether,tecbmical,as coveredby this standard,shallbe a
clearliquid,free from sus~nded matterand sediment. Its odor as
receivedand duringevawration shallnot be disagreeableor sulfuretted
and there shallbe no residualodor afterevaporation. Its colorshall
not be darkerthanNo. 28 Saybolt. In addition,@trolewn ether,technical
shallconformto the requirementsshownin Table XIV when testedin
accordancewith the proceduresprescribedin referencedswcification.

TAME XIV Requirementsfor Wtroleum ether,technical

Pr0p5rty Requirementa

Nonvolatilematter,wt Wr 100 ml (msx) O.CO1Og
Distillation data:
Initialboiliugpoint (tin) 35°C
End point,dry flask (msx) 65“c

S~cific gravity 0.6360-0.6476
Brominenumberper 100 g (msx) 0.35 g
Aroucltics(max) 3.0%
Spottest to passtest
Acidity to passtest

5.lT.3 Use data. Petroleumether,technicalis intendedfor military
use as a solvent. It is not intendedfor medicaluse.

5.17.4 Packagingdata and Labeling. Petroleumether,technicalis
packagedfor militaryuse in L gal unit quantitycans. Shippingcon-
tainersmustbear the Dal!red labelfor flsmnableliquids. In addition,
each individualcentairiermust bear the followingprecautionarylabel:

FZTROLEUMETHER
W~G ! E~FJilfZLYFIAMMABLE

VAR3R HARMFUL

Keep away from heat, spnrks,and open flame.
Keep containerclosed.

Use with adequateventilation.
Avoid prolongedbreathingof vaimr.

5.17.5 Storagedata. Petroleumether,technicalshouldbe plainlylabeled
and storedin a cool,dry, well ventilatedarea in tightlysealedcontainers
away from somces of heat and combustiblematerials. Underthese storage
conditions,the shelfLife is indefinite. Containersshouldbe inspected
periodicallyfor tleterioration.

5.18 Name. Pi3’JETAR, TECHNICAL
Retort PineTar

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

,:. .... .:,,.,.,, :. ...:-,:, .,,

5.18.1 SF=Scifications. FederalSpecificationLLL-I’-43O,PineTar,
Technical.
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5.18.2 Technicaldescription. Pine tar is a very viscous,darkbrown
to black liqnidwith a strongcharacteristicodor and sharptaste. It
is solublein alcohol,acetone,fixedand volatileoils,and in sodium
hydroxidesolution. It is slightlysolublein water. Its chief
constituentsare complexphenols,in additionto turpsntine,rosin,
toluene,xyleneand otherhydrocarbons. The pinetar coveredby this
standardis the darkviscousliquidobtainedby distillingoff a Prt
of the volatileoils containedin the tar oil portionof the condensate
obtainedwhen pine wood is destructivelydistilled(carbonized)in retorts.
Pine tar, technicalshallbe free from miscibleor immisciblenon-tarry
foreignmatterotherthan moistureand shallbe free flowingand of
uniformconsistency. It shallhave a bright dark red-browncolorwhen
viewedthrougha thin film on a glass surface. When one or two drops of
the tar are rubbedout betweentwo sheetsof whitewritingpaper,the
resultingspot shallhave a uniformlightgoldenbrown color,with not
more than a trace of dirt specksor otherforeignmatterremsining
unabsorbedby the paper. The odor of the tar shallbe slightly
empyraumatic, not unpleasant,and characteristicof retorttar made from
dry seasonedwood. In addition,pine tar, technicalshallconformto
the requirementsshown in Table w when testedin accordancewith the
proceduresprescribedby referencedspectfication.

TAWJ3 XV Requirementsfor pine tar, technical

PrO~rty

S~cific gravity (25”/15.5”C)
Mcisture(percentby weight)(occluded
and separatedwater)

Less on heating (percentby weight)
Viscosity(centipoises)
Distillationdata: (percentby
volume)
Distilledbelow l~O°C (incl.wuter)
Distilledbelow X20‘C
Distilledbelow 370”C

Requirements

Minimum Maximum

1.055 1.075

:::
1400 2500

5.18.3 Use data. Pine tar, techuicalis intendedfor militaryuse
primarilyfor testingand waterproofing rope, cordage,netting,and
othermarinesupplies.

5.18.4 Packagingdata and labeling. Pine tar, technicalis packagedfor
militaryuse in 5 gal unit qus.ntitycans. There are no applicableDoT
packagingor shippingregulationsfor this material.

.,.::,:.~.i...-.: .& .. f .-., .,

5.18.5 Storcgedata. Pine tar, technicalshsllbe plainlylabeledand
storedin a COOL,dry a~a in tightlysealedcontai~ersaway from sources
of heat and oxidizingmterials. Under these storageconditions,the
shelflifeis indefinite.
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C5E5N FW 79.10

5.19.1 Specifications.None.

5.19.2 Technicaldescription. Pyridineis a slightlyyellowor color-
less liquidwith a sharppenetratingempyreumatic odor. It is slightly
al’kalinein reaction. It is solublein water,alcoholether,benzene,
ligroinand Pattyoils. It is an importentorganicbase.

TARLE XVI Typicalpropertiesof pyridine,technical

Smcif ic gravity (25”c) o.970-o.@
Refractiveindex 1.5102
Flash point (closedcup) 68°F
Explosivelimitsin air

(% by volume in air) 1.8-12.4
Vapor density (air.1.00 2.73
Boilingpoint (760mm) 115.5°C

5.19.3 Use data. Pyridine,technicalis intendedfor militaryuse in
denaturingalcoholand as a solventfor rubber,paints,etc.

5.19.4 Packagingdata and labeling. Pyridine,technicalis packagedfor
militaryuse in 5 lb unit quantitycans. Shippingcontainersmust bear
the DoT red labelfor flammableliquids. In addition,each individual
containermust bear the followingprecautionarylabel:

FYRIDINE
wARNING! FLANEVABLE

VAB3R RARMFUL

Keep awsy from heat, sparks,and openflame.
Keep containerclosed.

Use only with adequateventilation.
Avoia prolongedor repeatedbreathingof vapor.
Avoia prolongeaor repeatedcontactwith skin.

5.19.5 Storagedata. Pyridine,technicalshouldbe plainlylabeled
and storedin a cool,dry, well ventilatedarea in tightlysealedcontainers
avay from sourcesof heat and combustiblematerials. Under these storage
conditions,the shelf life is indefinite. Containersshouldbe inspected
wriodically for deterioration.

5.23 Name. TOLUENS,TECRITICAL CH3C6R5 FW 92.13
Toluol
Methylbenzene
(RAZARIXXJS)

2-f

‘j’.’..
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5.X)ol specifications. FederalSpecificationT2-T-5k8,Toluene,
Technical.

5.2).2 Technicaldescription. Tolueneis a colorless,refrnctive,
flamnableliquidwith a benzene-likeodor. As comparedwith benzene,
its varors ara less dangerouslytoxic,less fl-ble, and it has a
slowerrate of evaporation. It has a meltingpointof -X.5 “C, a
boilingFointof 110.7“C, a refrsctivaindaxof 1.@f, and a flash
~int of 4-50~. Its explosivellmltsin air are 1.5 to 7% by VOIUW.
It ia solublein alochol,benzene,and ether,and insolublein water.
Toluene,techuical,as coveredby this standard,shallbe clearand
free from sedimentand sus%nded matterwhen e-ned by.transmitted
light. When tested in accordancewith the proceduresdescribedin
referencedsp?cification, it shallbe no darkerthan No. XI on the
pl.atinure-cobaltscale. Tolueneshallhave no residualodor. It shall
containno free acid and the acid wash color shallbe no darkerthan
NO. 4 color standard. The coppercorrosiontest strip shallshow
no mors corrosionor discolorationthan Class 2 of MethodD in ASTM
D1616. Tolueneshallhave no evidenceof turbidityor free wster.
It shallbe free from hydrogensulfid-eand sulfurdioxide. In
addition,toluene,technicalshallconformto the requirementsshown
in Table XVII.

TABLE XVII Requirementsfor tOIUene,technical

Requirements
Froperty

Minimum ~

Specificgravity(20”/20”C) 0.860 0.870
Distillationrange (T6Cm
pressure)from 2°C
initialboilingpointto
dry point (includes110.6°c)

5.20.3 Use data. Toluene,technicalis intendedfor militaryuse as a
solventor thinnerfor orgauiccoatings. Becauseof its uuifomit y,
high dilutionratio,and narrowboiliugrauge,it is used as a diluentfor
some cellulosiclacquersand do~s. It is also used as a solventfor
variousresinsused in varnishesand enamelsand a dilutentor solvent
for vinyl resins. It is also used as a solventfor chlorinatedrubber:

5.20.4 Packagingdata and labeling. Toluene,technicalis packagedfor
militaryuse in 1 qt and 1 gal uuit quantitycans, in 5 gal unit quantity
pails,and in 55 gal unit quantitydrums. Unless otherwiseexamptunder
the provisionsof Section173.118,Title 49, Code of FederalRegulations,
shippiugcontainermust bear the DoT red labelfor flammableliquids. In
addition,each individualcontainermust bear the followingprecautionary
label:

28
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Keep away

TOLUENE
WIWG ! FLAMMARLEVAFUR

VAFUR RARMPUL

from heat, sparks,and open flame.
Keep containerclosed.

Wee only vith adequateventilation. ...

Avoid prolong~dbreathingof vapor.
Avoid prlongedor repaatedcontactwith skin.

5 .2Q.5 Storagedata. ‘l?oluene,technicalshouldbe plainlylabeled
and storedin a cool,dry, well ventilatedarea in tightlysealed
containersaway from sourcesof heat and combustiblematerials. Under
these storagecondition,s the shelflife is indefinite. Containers
shouldbe inspectedperiodicallyfor deteriorateion.

5.21 NEW. Xmm, TRCHNICAL %H4(CH3)2 FW 106.16
Xylol
Dimethylbenzene
(HAZAREOus)

5.21.1 Specifications.FederalSpecification!rr-x-916,Xylene (For
in OrganicCcatings).

5.21.2 Technicaldescription. Kyleneis a clear,mobile,flanmable
liquid. It is solublein alcoholand ether and insolublein water.
This standardcoverstwo gradesof xylene;ten degreexyleneand
industrialxylena. Xylene,technical.shallconformto the following

use

requirementswhen tested in accordancewith the proceduresprescribed
by referenceds~cification. It shallbe clearand free from sediment
and suspendedmatterwhen examinedby transmittedlight. It shallbe
nn darkerthan a solutionof 0.0030g of reagentgrade potassium
dichrmnatein 1 literof distilledwater. It shallhave the characteristic
odor of Vlene and shall leaveno residualodor after evaporationfrom
filterpaper. The colorof the acid layershsllbe no darkerthan
referencecolor standardNo. 6 for ten degreexyleneand referencecolor
standardNo. 10 for industrialgradexylene. The residueafterdis-
tillationshallnot be acidicand the xyleneshallbe free from hydrogen
sulfideand sulfurdioxide. In addition,xylene,technicalshallconform
to the requirementsshownin Table xVIII.

, .1 -., . . . . . . . ~ . .. . . -.,.<... ..:
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TABLE XVIII Requirementsfor xylene,technical

Property Ten degree

Min

Requirements

xylene IndustrialWlene

Max Min Max

SWcific gravity(1.5.56”/~5.56”c)
Di~sti~ data: (760mm

0.860 0.870 0.850 0.870

InitialboilingNint 135°C - 123°c -
Distillatebelow 130”C (% by
volume) 5

Distillatebelow 145°C (~ by
Volulna) w-

Dz-ypoint 14;”C 155°C
Flash point (tagclosedcup) ~“F . 75°F -

5.21.3 Use data. Xylene,technicalis intended.for militaryuse as a
thinneror solventfor organicfinishes. Ten degreexyleneis a good
diluentfor nitrocelluloselacquerswhere higherboilingand slower
evaporatingthinnersthan tolueneare desired. Industrial~lene is
widelyused in bronzingliquidsand aluminummints sinceit promotes
excellent“leafing”and minimizesdiscolorationof the metallicpigment.
Both gradesof ~lene have high solventpowerand producelow viscosity
liquidses~cially when used in asphalttunvarnishesor with alkydtype
resins. On grindingcarbonblacks in varnishea,~lene has provenvery
usefulin dispersingthe pigment.

5.21.4 Packagingdata and labeling. Kylenetechnical(tendegreexylene)
is packagedfor militaryuse in 1 pt and 1 gal unit quantitycans,and
in 5 gal unit qnantity pails. Xylene,technical(industrialxylene)is
packagedfor militaryuse in 1 qt unit quantitybottles,1 gal unit quantity
cans,5 gal unit quantitypails,and in 55 gal unit quantitydrums.
Unlessotherwiseexemptunderthe provisionsof section173.118,Title
49, Cade of FederalRegulations,shippingcontainermust bear the DoT
red labelfor fl-ble liquids. In addition,each individualcontainer
must bear the followinglabel:

XYLENE
10IRNING: FL.4MMABLE

Keep away fmm heat, sparks,and own flsme.
Keep containerclosed.

Use with adequateventilation.
Avoid prolongedbreathingof vapor.

Avoid prlongedor repeatedcontactwith skin.

::::.4,, .,. .,.’;s,,, ...,a =... ,-.
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5.21.5 Storagedata. Xylene,technicalshouldbe plainlylabeled
and storedin a COOL,dry,,well ventilatedarea in tigkhlYSealed
containersaway from sourcesof heat and combustiblematerials. Under
these storageconditions,the shelflife is indefinite. Containers
shouldbe ins~cted perlocllcallyfor deterioration.

NOTICE: . Copies of specifications,standards,drawingsand publications
requiredby contractorsin connectionwith specificprocurement
functionsshouldbe obtainedfmm the procuringagenty or as
directedby the contractingofficer.

AssigneeActivity: DefenseGeneralSupplyCenter

Custodians: Army -Mu FreparingActivity: Army - MU
Navy - YD
Air Force - 68

ReviewActivities: Army -MD, m,klu
Navy - YD
Air Force - 68

User Activities: Army - AT, ffz
Navy - AS, MC

,::,:$ ,;.-,, ..+,:.?+7 .*; ,..
.-

FrojectNo. 6810-0T05
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