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MIL-STD-1209B
1. SCOPE

1.1 Coverage This standard is a presentation of nomenclature, Chemical
Abstracts Service Registry Numbers, formulas, physical and chemical properties,
specification requirements, military and typical commercial uses, safety information,
storage information and disposal information for inorganic salts and compounds,
technical grade (strontium carbonate through zirconium carbide). This standard does
not include all of the items represented by the title or all those items which are
commercially available. It does contain items preferred for use in the selection of
inorganic salts and compounds, technical grade (strontium carbonate through
zirconium carbide), for application by the Department of Defense.

1.2 Application. Inorganic salts and compounds, technical grade (strontium
carbonate through zirconium carbide), are used in pyrotechnics, tracer compositions,
fireproofing textiles, smoke mixtures, polymerization and as catalysts.

1.3 Classification. The items in this standard are classified on the basis of
chemical composition as inorganic salts and compounds, technical grade.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specitications, standards, and handbogks. The following specifications,
standards, and handbooks form a parn of this document to the extent specified hereir
Unless otherwise specified, the issues of these documents are those listed in the
issue of the Department of Defense index of Specifications and Standards (DODISS)
and supplement thereto, cited in the solicitation
SPECIFICATIONS

FEDERAL

PPP-C-2020 Chemicais, Liquid, Dry and Paste, Packaging of

MILITARY

MIL-S-12060 Sulfur Monochloride, Technical (Metric)
MIL-Z-12061 Zinc Carbonate, Basic, Technicai
MIL-Z-12063 Zinc Borate, Technical (Metric)
MIL-S-20322 Strontium Nitrate, Anhydrous
MIL-T-50059 Titanous Sulfate Solution, 20 Percent (Metric)
MIL-Z-82674 Zirconium Carbide, Powdered, Technical
MIL-Z-85500 Zirconium Carbide

STANDARDS

FEDERAL

FED-STD-313

Material Safety Data Sheets, Preparation And The
Submission Of. (MSDS)

MILITARY
MIL-STD-12 Abbreviations For Use On Drawings, And In
Specifications, Standards And Technical Documents
(Unless otherwise indicated, copies of federal and military specifications,
standards and handbooks are available from the Naval Publications and Forms
Center, (ATTN: DODSSP - Customer Service, Standardization Documents Order
Desk, 700 Robbins Avenue, Bidg. 4D, Philadelphia, PA 19111-5094)
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2.1.2 Other Government documents, drawings, and publications. The following
other Government documents, drawings, and publications form a part of this document
to the extent specified herein. Unless otherwise specified, the issues are those cited
in the solicitation.

CODE OF FEDERAL REGULAT

Q
Z
n
e
>
D

(
|

Tule 29 Department of Labor, Occupational Safety and Health
Agency (OSHA); General Industry Standards And
Interpretations
Title 40 Environmental Protection Agency (EPA); Hazardous Waste
And Congnlidated Parmit Reaulatinong
AL EAY] NS INIsLINdLALC O st BN L] l\dsulutlvil\-’
Title 49 Department Of Transportation (DOT); Hazardous Materials
ontilatinne
1 Ibgulu‘lull\)
NDEPARTMENT OF DNEFENCE
AR TMEIND U UCcroiNsSco
NON 4148 1Q.R.1 CQtnranoe And ANMatariale AandlinA
NS AL G P BN I 3 Vlvlua\/ NI IVIULU QIO llullulllly
NON 41680 21-A Neofonca | Hilizatinn AnA Naoafarnca Nienncal AManiial
[ S N S S I Uy S ) PV LU0 WLV LY TN WO IT oo U|QPJ\J\)U| Ivicariuicat
NON ANRN .1 NN HasardAniie Matonale Infarmatinn Quctam AvAardnic
NS VUV e W/ UL UIUV WD IVIQLT T IQIo 1rnviiniaiivil Jyolci i, haoaiuvuo
Item Listing.
TR AMENDN END Nrriinatinnal AnA Enviranmantal Lanalilh DAacniratAan:
O Wik oud wiCupatuhiar AnG CchvirGnmienidr mediui medSPiraiony
M1 ARA A NNN D) Dratnrtinmn Dramnrarm
(L LAV TuuuU.4) T roieCuon rrograim.
TR MDD ENna MNAamiimAatinmnal AnmA Caviramem~ans dal Llamtibl Mam i mbime
1D VIC U OUO wCCUpatiGnar ANG Environmental Health UbbupdllUlldl
Vision
NATIONALD INNCTITIHITE END NAOANITIDATIANAL CQACCTVY ARID LI AL T (AIIACQLIY
INATIVINAL NO TTTUITE MU UULUNATIVINAL OAT LT T AN MCALITF (INIUOT)

Registry of Toxic Effects of Chemical Substances

Recommendation for Environmental Exposure Limits
I Ammi~ne ~Ad mmAmidimmd: e~ P DU DU S | S [ P o PR B U [ S ISUURY |
(Copies of specifications, standards, handbooks, drawi 1S, ana puoncauons requirea
by contractors in connection with specific acquisition functions should be obtained from
the contracting activity or as directed by the contracting officer.)

2.2 Non-Government publications. The following documenis form a part of this
standard to the extent specmed herein. Unless otherwise specified, the issues of the

i Ve tntloate

documents which are DOD aoopteo are those listed in the issue of the DODISS cited
in the solicitation. Unless otherwise specmeo the issues of documenis not iisted in

A~~~

the DODISS are the issues of the documents cited in the solicitation.

I 111} BT LIT) RBULJILI 111 €11 VYV U711 LIS LI 'W Y LANI1I1I0) sV U AV TA Vil ALl LAANY M BITIN N Bl BT N S die ~F &b
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AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS
(ACGIH)

Threshold Limit Values (TLVs) for Chemical Substances in the Work
Environment Adopted by American Conference of Governmental Industrial Hygienists
(ACGIH) with Intended Changes.

(Application for copies should be addressed to American Conference of Governmental
Industrial Hygienists, 6500 Glenway Avenue, Bldg D-7, Cincinnati, OH 45211-4438.)

ASTM
ASTM E 11 - Standard Specification for Wire-Cloth Sieves For Testing
Purposes
ASTM E 323 - Standard Specification For Perforated - Plate Sieves For
Testing Purposes
ASTM E 380 - Standard For Metric Practice
(Application tor copies should be addressed to ASTM, 1316 Race Street, Philadelphia,

The Chemical Abstracts Service (CAS) Registry number provides a key 10
access the wealth of information available through CAS
(Far details on how to search the CAS files and database 1isinag the reqistrv number
\. i NA VAT W LINJ VY AW/ IiAl wri b LA N/ 7 MW T W) LAl INd Ndd il dv LAY W LR LN " LY A 'Uv \J\l, TiRat v\ll,
~Aantart Chemiral Ahetrarte Qanvicaoe Crictnmor Qarvica P O Ray RN12 Cnoliimhrnie
vuviiniQaul wiiciniivarl /wolidAavio Ul vivu o, vVuoluvilivit vl vivou, | \ g LWUA VYUV L, WwUIUNTTvUuO,
NH 421N\
AR | ha gV ¥4 lU.}
NATIANA! FIRE PRATECLTION ACCNACIATION (NEDANY
INMAVEIUINAL T YL WL/ Moo IV Uiy \l‘l § f'\l

Almdimem ! Ciom N ad~~

NAUOTId! e UOouesS
A o 1 o d e L e e o b [ S S S [ Ry d dm Al ablm o ]l T o ol bl A ol b e
(ApPHCaAlion 101 Copies SHOUL e duQresselU 10 INdLoNdl riTe FToleClion ASSLLIALIDN,
™ _ s A 8 _ Py ™ _ 1 o~ o~ A A A ANPNPNNA )
pariery marcn rFark, Quincy, MA ULZbY.)
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3. DEFINITIONS

3.1 Detinitions of Technical Terms.

3.1.1 Technical grade - Denotes a quality of chemicals which are generally
used for industrial, solvent, and manutacturing applications. Generally, specific
processes are not employed by the manufacturer to limit all the impurities, aside from
the normal precautions which are taken in the manufacturing process. A technical
chemical may be specially processed to reduce specific impurities so as to suit the
chemical to a given industrial application. In such cases, the identification of the
items must be further expanded to indicate the specific impurities limitation.

3.1.2 pH - A numerical measure of the hydrogen ion concentration, indicating
degree of acidity or alkalinity of a solution. It is expressed as pH=-log,,[H’]. At the
neutral point, pH=7. At a pH lower than 7, a solution is acidic. At a pH higher than 7,
a solution is basic.

3.1.3 Oxidizing agent - A substance that gains electrons as a result of an
oxidation-reduction reaction. I causes an increase in the oxidation state of another
substance.

3.1.4 Reducing agent - A substance that loses electrons during an oxidation-
reduction reaction. It causes a decrease in the oxidation state of another substance.

3.2 Definitions of abbreviations. The use of abbreviations shall be in
accordance with MIL-STD-12 where applicable. Metric system abbreviations and
symbols shall be in accordance with ASTM E 380.

Additional abbreviations are as follows:

CAS Chemical Abstracts Service Registry Number
DRMO Defense Reutilization and Marketing Office
FW Formula Weight

HMIS Hazardous Materials Information System
TCLP Toxic Characteristic Leaching Procedure
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4. GENERAL REQUIREMENTS

4.1 Packaqing data and labeling. All chemicals included in this standard shall
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be of value in certain cases. Howavar, barrier creams shall not be used to replace
protective clothing. During use avoid contact with eyes, skin, and clothing. Wash with
soap and water after handling. When not in use, keep in a tightly closed container. In
case of contact with the eyes, remove any contact lenses and irrigate with copious
amounts of water for at least 20-30 minutes, and obtain medical attention. Eye
lavages and emergency showers shall be located where there is a potential for direct
contact with harmful chemicals.

4.3.1.3 Face and eye protection. Personnel using these compounds shall be
provided with and required to wear chemical splash-proof safety goggles. In addition,
face shields shall be provided and worn over the goggles if splashing could occur. In
case of contact with the eyes, immediately irrigate with copious amounts of water for
at least 20-30 minutes, and obtain medical attention. (Refer to TB MED 506.)

4.3.1.4 Training. Employers shall provide employees with training and
information, including MSDSs, on all chemical items in their work area, in accordance
with 29 CFR 1910.1200 (h) and, 49 CFR 172 Subpart H, as may be applicable, to
ensure that employees know potential hazards of the chemicals with which they come
in contact and the symptoms of exposure, as well as how these chemicals affect the
body and bogily functions. Employees shall be adequately trained to render first aid.

4.3.1.5 Exercises. Panrticipation in training exercises shall be stressed to
demonstrate skills in the use of personal protective equipment and emergency
response equipment.

4.3.2 Storage conditions. DOD 4145.19-R-1 describes general storage
practices and requirements for hazardous materials in the DOD supply system.
Specific requirements provided in the following paragraphs are supplementary in
nature and shall be observed in consonance with the DOD storage regulations.

4.3.2.1 Flammable, combustible, pyrophoric and ignitable materials. A flam-
mable material is generally any solid, liquid, vapor or gas that ignites easily and burns
rapidly. Combustible materials are generally those that are difficult to ignite and burn
slowly. The DOT, in Part 173, Subparn D, Section 173.115 of 49 CFR, defines a flam-
mable liquid as one having a closed cup flash point below 37.8°C (100°F). A com-
bustible liquid is defined, by DOT in the above reference, as one having a closed cup
flash point at or above 37.8°C {100°F) and below 93.3°C (200°F). A pyrophoric liquid
is defined, by DOT in the above reference, as one that ignites spontaneously in dry or
moist air at or below 54.5°C (130°F). Materials with flash points of 93.3°C (200°F) or

‘Refers only to materials that have become waste.
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higher are to be considered as burnable. The Environmental Protection Agency
(EPA), in Part 261, Subpart C, Section 261.21 of 40 CFR®, designates the cnteria for
flammable and combustible materials and oxidizers that exhibit the characteristic of
ignitability (1). Liquids with closed cup flash points of less than 60°C (140°F) are
defined by EPA as ignitable. The autoignition point (temperature) of a substance is
generally defined as the minimum temperature required to initiate or cause self-
sustained combustion in the absence of a spark or flame. Materials that ignite easily
under normal industrial conditions are considered to be dangerous fire hazards. Such
materials shall be stored in @ manner to prevent ignition and combustion. Easily
ignitable substances, such as reducing agents, shall be kept away from strong
oxidizing agents. All containers shall be tightly sealed. It is important to provide
adequate ventilation in storage areas, and to locate the storage areas of these items
away from fire hazards. Ample fire-control equipment shall be easily accessible.
Storage buildings, rooms and cabinets shall comply with provisions of the National Fire
Codes. The building shall be electrically grounded and signs posted to prevent the
lighting of matches or smoking in the area. Flammable storage areas shall be
equipped with smoke or fire detection equipment.
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(PEL), 29 CFR, Part 1910, Section 1910.1000; and NIOSH Recommended Exposure
Limits. Such information is also shown in MSDSs and the HMIS referred to in 4.2.
The identity of sources establishing if a chemical is a carcinogen or potential
carcinogen, for hazard communication purposes, is shown in 28 CFR 1910.1200
(d)(4). The more stringent standard shall apply when there is a conflict between

4.3.4 Toxicity. Toxicity information for chemical compounds is available from
various pubhcatrons and from MSDSs, which are collected in DOD 6050.5-LR

........ Amdmoslm) o~ I.\ vt Quind e

mdldlUUUb lVldlb’Hdb HHoniduuin oysteiil.

4.3.4.1 EPA Toxic (T}). Some chemical compounds have been designated by
the EPA as toxic (T) in accordance with the criteria shown in Part 261, Subpart B,

Section 261.11(a)(3) of 40 CFR.® Some commerciai chemical products are listed as
toxic under Subpart D, Section 261.33 (f).

4.3.42 EPA Acute Hazardous Toxicity (H). Some chemical compounds have
been designated by the EPA as acutely hazardous (H) in toxicity in accordance with
the criteria shown in Subparn B, Section 261.11(a)(2) of the above reference.” Some
commercial chemical products are listed as acutely hazardous in toxicity under
Subpart D, Section 261.33(e).

4.3.4.3 EPA Toxicity Characteristic Leaching Procedure (TCLP). Thisis a
procedure used to determine the properties of a waste that are directly related to the
potential of the waste to pose a hazard to groundwater when disposed of in a landfill
environment. It replaces the EPA EP toxicity test. The TCLP procedure is contained
in EPA Method No. 1311, SW -846. Some 40 chemical contaminants have been
designated by the EPA as being a hazard to groundwater in a fandfill environment.
(See Section 261.24 of 40 CFR.)*

-

4.4 Pollution and disposal.

D_

(R il U A=A St O

to have a pollution potential. However, to minimize this potential, the proper use,
storage and disposal methods shall be strictly followed.

4 4 1 Pollution potential. All items described in this standard shall be ass

4.4.2 Disposal of excess or unssrviceable matenal. To minimize disposal
problems, it is recommended that no more than a one year's supply of each item
listed in this standard be stocked. When stocks have been declared excess or

‘Refers only to maternal that have become waste.
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unserviceable, they will be disposed of in accordance with the Defense Utilization and
Disposal Manual, DOD 4160.21-M, and applicable DOD Policy Memoranda. Guidance
can be obtained from your servicing Defense Reutilization and Marketing Office
(DRMO) on procedures required for proper reporting and turn-in.

4.4 3 Disposal and storage of hazardous wastes. Items are classified and
managed as hazardous wastes as defined by the Resource Conservation and Re-
covery Act (RCRA) (Public Law 94-580). ltems have been identified as meeting the
characteristics (i.e., ignitable, corrosive, reactive or are subject to Toxicity
Characteristic Leaching Procedure (TCLP)) or are listed (i.e., toxic or acutely
hazardous) according to Identification and Listing of Hazardous Waste, Part 261, 40
CFR; or have been determined to be hazardous wastes by declaration of the Defense
Reutilization and Marketing Service (DRMS) in accordance with procedures set forth in
DOD 4160.21-M. Disposal of such items shall be managed in accordance with the
Installation Environmental Office, the DRMO, or the Safety and Health Office to insure
proper reporting of disposal and treatment actions to the US EPA and State, and shall
be managed in accordance with Federal, State and local laws. The three main
disposal methods are turn-in to the DRMO, on-post disposal by installation personnel,
or disposal by commercial contract. Hazardous wastes that cannot be used or
disposed of as stated in 4.4.3.2 shall be stored under environmentally safe conditions
until suitable methods of disposal are determined. Short-term storage (less than 90
days) requires proper containment (i.e., packaging and facilities) in accordance with
Section 262.34, Part 262, of the above reference. Long-term storage (greatier than 90
days) requires permitting by the EPA or by the state under Public Law 94-580
(RCRA), in compliance with the requirements of 40 CFR, Parts 264 and 265. Physical
custody will be accomplished by the activity with conforming storage or most nearly
conforming storage. When physical custody is in question, the Post Commander will
make the final decision. In all cases where the wastes are to be collected, stored,
transported and disposed of at a state or local permitted disposal facility, the identity
and description of the waste shall be maintained and recorded in accordance with Part
262 of the above reference. Transponrtation of the waste must be in accordance with
Part 263 of the above reference, Standards Applicable to Transporters of Hazardous
Waste.

4.4.3.1 Cleanup of liquid spills. To control the migration of inlled or leaking

liquids, dike around the item with an inert, dry absorbent (p .g., clay or vermiculite) or

follow mstallation spill plans (Spill Preventnon Control and Countermeasure Plan and
Installations Snill (‘nnhnnnnm/ Plan). Control entry to the spil! site and seqgregate

analions op 1gef! a segrega
salvageable materials away from !.h.e spill area. fm*mm waste cleanup operat!ons
immediately in accordance with local nrocedures. The residue shall be safely handled
i D\Jlulbl’ i Av v ivucGtl iIve WV ILL L I V'V\IV\J\J . PO Y I TANT W uu'vl] vvvvvvv A
and transported to an approved or permitted disposal or storage facility. Packaging,
fmnlAlilm~ tranmcnm Artatinm AnA rannrd_Lonnins ramiiiramnante far thic uwinetn matnnal aro
lavgiiny, tatioputiaiivii aiiu 1ICLUIUTRTTPHIY TTQUITTIHTIITIHIO 1V 1THD vwaolT 1hiaiviial arc
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determined by the appropnate Federal and State agencies and locai procedures. Itis
recommended that all activities ‘involving disposal preparation and transportation to
commercial facilities be properly coordinated with the appropriate Federal and State
agencies responsible for health and environmental aspects of hazardous matenals. It
is imperative that the proper description of waste accompany the packaged item at all

IS imperative proper descr acco ackaged
times. Final disposal of the waste nem shall be accomphshed by reutmzanon transfer,
donation or sales by DRMS in accordance with DOD 4160.21-M or by ultimate
disposal as described in 4.4.3.2. Spill residue, including contaminants, to be turned
into the DRMO shall first be properly identified, containerized, and labeled. For large
scale spills that grossly contaminate the environment, the Chemical Transportation
Emergency Center (CHEMTREC) can be called for assistance (1-800-424-3300).
Applicable procedures of the local spill control plan shall be followed. Necessary

respiratory, eye, and skin protection measures are to be used while performing
cleanup operations.

4 .4.3.2 Ultimate disposal. Ultimate disposal shall be accomplished at a
permitted or approved hazardous waste treatment or disposal facility designated by
the Installation Environmental Office, DRMO, or Safety and Health Oftfices.

4.4.4 DISCLAIMER RECOMMENDED DISPOSAL INSTRUCTIONS ARE
FORMULATED FOR USE BY ELEMENTS OF THE DEPARTMENT OF DEFENSE.
THE UNITED STATES OF AMERICA IN NO MANNER WHATSOEVER, EITHER
EXPLICITLY OR IMPLICITLY, WARRANTS, STATES, OR INTENDS SAID
INSTRUCTION TO HAVE ANY APPLICATION, USE OR VIABILITY BY OR TO ANY
PERSON OR PERSONS CONTRACTING OUTSIDE THE DEPARTMENT OF DE-
FENSE OR ANY PERSON OR PERSONS CONTRACTING WITH ANY INSTRU-
MENTALITY OF THE UNITED STATES OF AMERICA, AND DISCLAIMS ALL
LIABILITY FOR SUCH USE. ANY PERSON USING THESE INSTRUCTIONS WHO
IS NOT A MILITARY OR CIVILIAN EMPLOYEE OF THE UNITED STATES OF
AMERICA SHOULD SEEK COMPETENT PROFESSIONAL ADVICE TO VERIFY AND
ASSUME RESPONSIBILITY FOR THE SUITABILITY OF THESE INSTRUCTIONS TO
HIS PARTICULAR SITUATION, REGARDLESS OF SIMILARITY TO A COR-
RESPONDING DEPARTMENT OF DEFENSE OR OTHER GOVERNMENT
SITUATION.

12
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Name. STRONTIUM CARBONATE, TECHNICAL SrCO
Natural strontionite

5.1 FW 147.63

CAS 1633-05-2

5.1.1 Technical description. Strontium carbonate (pure) exists as colorless,
rhombic crystals or white powder, and it transforms to hexagonal crystals at 926°C. [t
has a density of 3.70 g/cm®. It loses CO, at 1340°C and has a meltmg point of
1497°C at 69 atmospheres. Its solubility in water is 0.0011 g/100 cm® at 18°C and
0.065 g/100cm® at 100°C. It is soluble in solutions of ammonium salts and acids with
decomposition.

Manufacturer's requirements. (No Government

5.1.2 Specification.
specification.)

5.1.3 Requirements. Strontium carbonate, technical, is available commercially
with a minimum assay of 92.0%. The typical chemical analysis is shown in Table |.

TABLE I. Strontium carbonate, technical - typical chemical analysis.
™ t . . a 07 .. ‘AL
Requirement Yo Dy VV1
Assay (SrO,) 92.34
Barium carbonate (BaCO,) 1.32
Calcium carbonate (CaCO;) 3.25
Insoluble in HCI 2.16
Aluminum oxida (AL,QO,) None
Moisture “0.04
5.1.3 Use. Strontium carbonate, technical, is used in pyrotechnics and in the
manufacture of iridescent glass
£E 1 4 Safaty Strontinm carhonate hae a low toxicity and is nonflammable
. h.Tr \Ju|bl!- (AR VAREIIVIER BRI FRR VAW AR #1199 TICAW (A4 I/ VY \\Jl\lvl\, Al g T VA
MNunravmanoiira mav ~ranica clinht irritatinn nf avoe cliin anAd miicniic momhra neg
UVCICAPUOUIC lllCly wvauoT ollulll HIHQuwiy i D]b._), ODINTTE AT IS TR NI T T [Roie]
Inhalatinn Af Aiicte Ar micte ehall ha aunidoA CAantart with the avoe ckin and r‘nthmn
fhiaiaituill Ul UUODilo Vi HHHIDIo o1l VT AVUVIUWDU.  Vuilauwl vt tiiv vyww, Ties e
shall be avoided. Strontium carbonate shall be used with adequate ventilation to keep
vlmremn it At A minimiim and Rhalau tha ~Alirrantly adantad mavimiim avnnciiroa lovol
AUl uusSt atl a lllHlllllUHl allu UTIiuv UIT LUIITI L AQUUPITU THHIQAHT UL TAPUDSUIT 1T YUl
for nuisance particulates
13
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Strontium carbonats is unstabie in the presence of strong acids.
secomposition, it emits carbon dioxide.

51.5 Storage. Strontium carbonate shall be stored in a cool, dry, well-
sentilated place in tightly closed containers away from acids and acid fumes.

5.1.6 Disposal. For appropriate procedures, contact the Installation
Envircnmental Office, the DRMO, or Safety and Health Offices.

An EPA Hazardous Waste Classification is not listed in 40 CFR.

5.2 Name. STRONTIUM CHLORIDE, TECHNICAL SrCl, FW 158.52

CAS 10476-85-4

5 2.1 Technical description. Strontium chloride (pure) exists as colorless cubic
crystals with a refractive index of 1.650 at 25°C. It effloresces in air and deliquesces
in moist air. Its melting point is 868°C and its boiling point is 1250°C. lts solubiiity In
water is 53.8 g/100 cm” at 20°C and 100.8 g/100 cm® at 100°C. It is slightly soluble in

absclute alcoho!l and aceicne and insoluble in ammonia,

avwo (R VAR NS

5.2.2 Specification. Manufacturer's requirements. (Nc Government
specification.)

5.2.2.1 Requirements. Strontium chlonde, technical, is available commercially
with a specificatiom and typical chemical analysic as shown in Table il

TABLE ii. Strontium chiorde, technical - specification and typical chemical
analiysis.
% by Wt
Requirement L . .
q Specification | Typical Analysis

Assay (as SrCl,) 95.0 99.8

Ferric oxide (Fe,O,) 0.02 max 0.002

Barium chloride (BaCl,) 0.5 max 0.20

Calcium chloride (CaCl,) 0.4 max 0.20

5.2.3 Use. Strontium chioride, technical, is used in pyrotechnics and in the
manufacture of other strontium salts.

14
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Environmental Office, the DRMO,

An EPA Hazardous Waste Classification is not listed in 40 CFR.

5.
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5.3.1 Technical description. Strontium chioride, hexahydrate (pure), exists as
colorless, trigonal crystals with a melting point of 115°C and a density of 1.93 g/cm®.
It loses four molecules of water at 60°C and six molecules of water at 100°C. lts
water solubility is 106.2 g/100 cm® at 0°C and 205.8 g/100 cm® at 40°C. lts solubility
in alcohol is 3.8 g/100 cm® at 40°C.

5.3.2 Specification. Manutacturer's requirements. (No Government
specification.)

5.3.2.1 Requirements. Strontium chlonde, hexahydrate, technical, is available
commercially with a typical chemical analysis as shown in Table Il

TABLE Ill.  Strontium chloride, hexahydrate, technical - typical chemical
analysis.
Requirement % by Wt
Assay (as SrCl,) 95.0
Ferric oxide (Fe,O,) 0.02
Barium chloride (BaCl,) 0.5
Calcium chioride (CaCl,) 0.4
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5.3.3 Use. Strontium chloride, hexahydrate, technical, is used in pyrotechnics,
the manufacture of other strontium salts, in electronic tubes and in the manufacturing
of paint and varnish.

QaAadén [}

5.3.4 Safety. Strontium chloride, hexahy s a low toxicity. Nt is irmtating
to the eyes, skin and mucous membranes. Inhalation of dusts or mists shall be
avoided. Contact with the eyes, skin and clothing shall be avoided. Strontium

chloride, hexahydrate, shall be used with adequate ventilation.

el

If heated to decomposition or on contact with acids or acid fumes, strontium
chloride can emit toxic chloride fumes.

5.3.5 Storage. Strontium chloride, hexahydrate, shall be stored in a cool, dry,
well-ventilated place in tightly closed containers away from acids and acid fumes.

5.3.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices.

An EPA Hazardous Waste Classification is not listed in 40 CFR.

54 Name. STRONTIUM NITRATE, TECHNICAL FW 211.63
Sr(NO,),
CAS 10042-76-9

5.4.1 Technical description. Strontium nitrate (pure) exists as colorless cubic
crystals with a density ot 2.986 g/cm®. Its melting point is 570°C. lts solubility in
water is 70.9 g/cm® at 18°C and 100 g/cm® at 90°C. Its solubility in absolute alcohol is
0.012 g/100 cm®. It is very soluble in NH, and slightly soluble in acetone.

5.4.2 Specification. Military, MIL-S-20322, Strontium Nitrate, Anhydrous.
This specification covers two grades of strontium nitrate, technical:

Grade A
Grade B

5.4.2.1 Reguirements. The military specification chemical, physical and
granulation requirements for strontium nitrate, technicai, are shown in Table iV and
Table V.

16
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TARLE IV. Strontium nitrate, technical - chemical and physical requirements.

(

% by Wit

Requiremen‘ Gfade A Grade B

Strontium nitrate {including any barnum
nitrate), min 99.5 99.5

Moisture, max 0.05 0.05
Hygroscopicity, max 0.05 0.05
Acidity (pH) 60-70 60-7.0
Water - insoiubie maiter, max 0.02 0.02
Grit, max 0.02 0.02
Chloride (as Cl), max 0.003 0.003
Ammonium compounds {(as NH,), max 0.01 0.01
Sulfur (total), max 0.01 0.01
Barium, max 0.05 1.5
Calcium, max 0.003 0.003
Magnesium, max 0.003 0.003
Sodium, max 0.003 0.003
Iron, max 0.003 0.003
Bismuth, max 0.003 0.003
Lead, max 0.003 0.003
Copper, max G.003 0.003

TABLE V. Strontium nitrate, technical - granulation requirements.

% by Wit
U S Standard Sieve, Retained 1/ Grade A Grade B
150 micrometer (No. 100), max 5 --
300 micrometer (No. 50), max 0.1
106 micrometer (No. 140), min -- 70.0

1/ Standard sieve designation in accordance with ASTM E 11 or ASTM E 323
as applicable.

543 Use. Strontium nitrate, technical, grade A is intended for use in
pyrotechnic compositions, such as flares. Grade B is intended for military use in

S

tracer compositions.

17
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5.4.4 Safety. Strontium nitrate is moderately toxic and a strong oxidizer. It is
irritating to the eyes, skin and mucous membranes. Inhalation of dusts or mists shall
be avoided. Contact with the eyes, skin and clothing shall be avoided. Strontium
nitrate shall be used with adequate ventilation.

decomposition, strontium nitrate may emit toxic fumes. Strontium

-7 |

nitrate can react with reducing materials.

»y
0
49)
o8
3.

5.4.5 Storage. Strontium nitrate shall be stored in a cool, dry, well-ventilated

place in tightly closed containers away from heat, sparks, open flame and reducing
materials PmteC1 containers against shock

5.46 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMQ, or Safety and Health Offices

AN A LSS . “wT2.

Strontium nitrate has an EPA Hazardous Waste Classification - Ignitable; Waste
Number D001

55 Name. SULFUR MONOCHLORIDE TECHNICAL S.Cl, FW 13503

Sulfur chloride
Sulfur subchloride CAS 10025-67-9

5.5.1 Technical description. Sulfur monochloride (pure) exists as a yellowish-
rod liaind with a nenetratina odor and a refractive index of 1 870 at 20°C. lis density
LR ll\.qul\" TYILI T (A V\rll\ailulllls A A A Al LAl INA Ld 1 T AT Y ¥ NANs TN ~ PN AL bW ~ L TN t"
is 1.6885 g/cm® at 15.5°/15.5°C. Its melling point is -77°C and boiling point is 138°C.
It is scluble in alcoho!, benzene, ether, oils, and carbon disulfide.

E § 2 SQnecificatin Aulltar\,/ MIL-S-120680 Sulfur Monochloride Technical

5.8.2 Specification. Military, MIL-5-12060, Sulfur Monochloride, Technica
(Metric)

EE21 Roniiiromonte Thoe militarny enacifiratinn chamiral reariireamente far

Mo} P AT CHTIU T, FHIC (THINNGH Y O QuUUin it el T o i iins v
crildiir mannrhlAarida tarhnicral Ara chnwn in Tahla /1
QUiiu I(IUIIUL/IIIUIIUU, tcuiniival, ailc oarivvvil i 1 AVIC v I,

TARI T \/] Ciidiir mAannarhlAarida tarhninal © ~rhomircral ronniiramontc
AL VI (] i VNIV UYL IUT, Loulilnnivat i dl 1cyuiic hiicthilog
Requirement % by Wit
Suifur content, min 47.0
L,morme comem min 52.0
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5.5.3 Use. Sultur monochloride is intended for use in the manutacture of
chemical agent. Commercially it is used in the manufacture of sulfur dyes,
insecticides and as a polymerization catalyst for vegetable oils.

5.5.4 Safety. Sulfur monochloride is a corrosive, combustible liquid and very
irritating to the eyes, skin and mucous membranes. Inhalation of vapors shall be
avoided. Contact with the eyes, skin and clothing shall be avoided. Sulfur
monochloride shall be used with adequate ventilation to keep airborne concentrations
at or below the currently adepted maximum exposure level.

Sulfur monochloride is decomposed by water yielding sulfur, hydrogen sulfide,
sulfite and thiosulfate. In acid solution pentathionic and other polythionic acids are
formed. If heated to decomposition, sulfur monochloride emits toxic fumes of chloride
and sulfur oxides.

5.5.5 Storage. Sulfur monochloride shall be stored in a cool, dry, well-
ventilated place in tightly closed containers.

5.5.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices.

Sulfur monochloride has an EFA Hazardous Waste Classification - Corrosive;
Waste Number D002.

56 Name. TITANIUM TETRACHLORIDE, TECHNICAL TiCl, FW 189.71
Titanic chloride
Titanium (IV) chloride CAS 7550-45-0

5.6.1 Technical description. Titanium tetrachloride (

liquid with a refractive index of 1.61 and a density of 1.730 It
-25°C and boiling point is 136.4°C. It is soluble in water with hydrolysi
hydrochloric acid. It is soluble in alcohol.
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TABLE VII. Titanium tetrachloride, technical - chemical requirement.

Requirement % by Wit
Assay (TiCl,), min a5

4 N O
D.0.£L. 1.& Oprl < RS
more than 1.74 at 20°/4°C
56.3 Use. Titanium tetrachioride, technical, is intended for use in pyrotechnic
compositions. Commercially it is used for the manufacture of iridescent glass and as
a polymerization catalyst
5.6.4 Safety. Titanium tetrachloride is highly toxic and irritating. Inhalation
may cause injury to the upper respiratory tract and acute bronchitis. Skin exposure
may cause irritation and burns, and even brief contact with the eyes may cause
conjunctivitis and keratitis followed by clouding of the cornea. !nhalation of titanium
tetrachloride vapors or mists shall be avoided. Titanium tetrachloride shall be used
with adequate ventilation
Titanium tetrachioride reacts violently with water with the evolution of heat. It
fumes strongly when exposed to moist air, forming a dense and persistent white cloua.
5.6.5 Storaqe. Titanium tetrachloride shall be stored in a cool, dry, well-
ventilated piace in tightly ciosed containers.
5.6.6 Disposal. For appropriate procedures, contact the instaliation
Environmental Office, the DRMO, or Safety and Health Offices.
Titanium tetrachioride has an EPA Hazardous Waste Classification - Corrosive,
Waste Number D00Z; Reactive, Waste Number G003
5.7 Name. TiTANIUM TRICHLORIDE, TECHNICAL TiCj, FW 154.26
Titanous chionde
Titanium (I1) chioride CAS 7705-07-9

57.1 Technical description. Titanium trichloride (pure) exists as dark violet,
deiiquescent crystals with a density of 2.640 g/cm”. It decomposes at 440°C. Its

N
o



Downloaded from http://www.everyspec.com

MIL-STD-1203B

soluble in cold and hot water with hydrolysis and the evolution of heat. It is soluble in
cold and hot water with hydrolysis and the evolution of heat. It is soluble in alcohol
and slightly soluble in chloroform. It is insoluble in ether and hydrocarbons.

5.7.2 Specification. Manufacturer's requirements. (No Government
specification.)

5.7.2.1 Requirements. Titanium trichloride, technical, is usually available
commercially as a solution. It is available from one supplier as a 13% solution in
approximately 20% hydrochloric acid with a density of 1.199 g/cm® at 20°/4°C. it is
also available as 20% solution (by weight) in aqueous hydrochloric acid.

5.7.3 Use. Titanium trichloride, technical, is used as a reducing agent and as
a cocatalyst in the polymerization of polyolefins. It is also used to remove stains, etc.
(stripper) in laundering.

5.7.4 Safety. Titanium trichloride in solution is a strong reducing agent and
corrosive. The solid titanium trichloride is flammable. Inhalation of dusts or mists may
cause injury to the upper respiratory tract and acute bronchitis. Skin exposure to the
solid or solution may cause irritation and burns, and even brief contact with the eyes
may cause conjunctivitis followed by clouding of the cornea. Inhalation of titanium
trichloride dust or mists shall be avoided. Contact with the eyes, skin and clothing
shall be avoided. Titanium trichloride shall be used with adequate ventilation.

Titanium trichioride decomposes in the presence of air and water with the
evolution of heat. It is a fire risk in the presence of oxidizing ma_terials

5.7.5 Storage. Titanium trichioride shall be stored in a cool, dry, well-ventilated
place in tightly ciosed containers away from ‘qi;ing materials

5.7.6 Disposal For appropriate procedures contact the Installation

A S LA S |

Titanium trichloride has an EPA Hazardous Waste Classification -Corrosive

Waste Number D002. )

58 Name. TITANOUS SULFATE SOLUTION, FW 383.98
20 PERCENT, TECHNICAL Ti(S0O,),
Titanium sesquisulfate CAS 10343-61-0
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5.8.1 Technical description. Titanous sultate (pure) exists as a green
crystalline powder which is insoluble in cold or hot water, alcohol, ether, or
concentrated sulfuric acid. It is soluble in dilute hydrochloric or sulfuric acid.

5.8.2 Specification. Military, MIL-T-50059, Titanous Sulfate Solution, 20

Percent {Mpmm

5.8.2.1 Regquirements. The military specification chemical requirement for
titanous sulfate solution, 20 percent, is shown in Table VIl
TABLE VIII. Titanous sulfate solution, 20 percent - chemical requirement
Requirement % by Wt
Assay (Ti,(SO,),), min-max 19 - 22

5.8.2.1.1 Stabiiizer. Titanous suifate soiution shall contain sutficient stabilize
(citric acid or sodium citrate) to prevent hydrolysis of the titanous suifate when diiu te
for use.

5.8.3 Use. Titanous suifate solution is intended for use as a stnpping agent in
laundries.

5.8.4 Safety. Titanous sulfate solution is a strong reducing agent and
corrosive. It is irritating to the eyes, skin and mucous membranes. [nhalation of vapor

or mists shall be avoided. Contact with the eyes, skin and clothing shall be avoided.
Titanous sulfate solution shall be used with adequate ventilation.

Titanous sulfate can react with oxidizing materials.

5.8.5 Storage. Titanous sulfate solution shall be stored in a cool, dry, well-
ventilated place in tightly closed containers away from oxidizing materials.

5.8.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices.

Titanous sulfate solution has an EPA Hazardous Waste Classification of
Corrosive, Waste Number D002.

59 Name. ZINC BORATE, TECHNICAL 3Zn0-2B,0, FW 383.35

22
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5.9.1 Technical description. Zinc borate (pure) exists as white triciinic crystais
or amorphous powder. The crystais have a density of 4.22 g/cm” and the powder has

crystalline form is insoluble in hydrochloric acid, the amorphous form is soluble in
hydrochloric acid.

5.9.2 Specification. Military, MIL-Z-12063, Zinc Borate, Technical (Metric).
5.9.2.1 Requirements. The military specification chemical requirements for

zinc borate, technical, are shown in Table IX. The granulation requirements are
shown in Table X.

TABLE IX. Zinc borate, technical - chemical requirements.

% by Wit
— . | W 12N A~y
Requirement il viax
Zinc (as ZnO) 46.0
chon {fac RO\ 22 N _———
) 1 it \UO UZVJI S\
| nee in woinht at 110°C e—e n g
Voo "Olylll at LI B W R NS
| Ance 1In wainht at &aOANCN 21 N s ema
VIO 1t V'Vlslll al Uvwvw W ~ 1.V
Siilfiir [ae SO ) —— N5
A AR \UJ uua, A
TADI C TimnA hAaraba tanbaias mrmaniilAatian rasiirarseAanés
1 AADLT LG puradle, (iecliriivat - graniuiatiull ieguiireliieiingg
Granulation 1/ % by Wt
Retained on 53 micrometer sieve (No. 270) 0.5
Retained on 45 micrometer sieve (No. 325) 1.0

1/ Sieve designation in accordance with ASTM E 11 or ASTM E 323 as applicable.

5.9.3 Use. Zinc borate, technical, is intended for use in smoke mixtures.
Commercially it is used in fireproofing textiles, and as a fungistat and mildew inhibitor.

5.9.4 Safety. Zinc borate is nonflammable and has a low toxicity. It presents
little immediate health hazard. It may cause some irritation to the eyes. Zinc borate
shall be used with ordinary precautions and cleanliness. Zinc borate shall be used
with adequate ventilation.

y emit toxic fumes.
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5 Q5 Staorane Zine borate shall be storad in a cool drv. well-ventilated place
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T bmrmta lhan aam Nacimematad R bt EDA Ac 2 harardniie matarnal
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UAO V400~ VY
5.10.1 Technical description. No technical description available due to
variability in composition of the ratio of ZnCO, to Zn(OH),
— o am ~ . it - e A At faYaYal ] by JRRY o NS SRy ey D mnim T om b oml
5.10.2 Specification. Miiitary, MiL-Z2-120861, Zinc Carbonate, Basic, iecnnicai.
5.10.2.1 Regquirements. The military specification chemical requirements for
zinc carbonate, basic, technical, are shown in Tabie Xi. The granulation requirement

is shown in Tabie Xil.

TABLE XI|. Zinc carbonate, basic, technical - chemical requirements.

7 % by Wit

Dennirnmnnf Mln MaX

[ ] \.‘UHUIIIUII[
Assay (as Zn) 54.0 64.0
Loss on ignition 20.0 28.0
Soluble alkali (as Na,CO,) 0.25
Cadmium (Ca) 0.10
Water (uncombined) 3.0

TABLE X, Zinc carbonate, basic, technical - granulation requirements.

Granulation 1/ % by Wt

Retained on 45 micrometer sieve (No.

1/ Sieve designation in accordance with ASTM E 11 or ASTM E 323 as appiicable.

5.10.2.1.1 Appearance. Zinc carbonate, basic, technical, shall be free from
large lumps, cakes or agglomerates.
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5.10.3 Use. Zinc carbonate, basic, technical, is intended for use In the
manufacture of smoke mixtures.

5.10.4 Safety. Zinc carbonate, basic, has a low toxicity. It presents little
immediate health hazard. It may cause some irritation to the upper respiratery
system. Zinc carbonate, basic, shall be used with ordinary precautions and
cleanliness. Zinc carbonate, basic, shall be used with adequate ventilation.

If heated to decomposition, zinc carbonate, basic, may emit irritating fumes.

5.10.5 Storage. Zinc carbonate, basic, shall be stored in a cool, dry, well-
ventilated place in tightly closed containers.

5.10.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices.

Zinc carbonate has been designated by the EPA as a hazardous material.

5.11 Name. ZINC CHLORIDE, TECHNICAL 2ZnCl, FW 136.28
Butter of zinc
CAS 7646-85-7

5.11.1 Technical description. Zinc chloride (pure) exists as white hexagonal,
deliquescent crystals with a density of 2.907 g/cm® at 25°C. It melting point is 283°C
and boiling point is 732°C. Its solubility in water is 432 g/100 cm® at 25°C and 615
g/100 cm® at 100°C. It is soluble in alcohol and ether and insoluble in ammonia.

5.11.2 Specification. Manufacturer's requirements. (No Government
specification.)

5.11.2.1 Requirements. Zinc chloride, technical, is available commercially with
a zinc chloride content as shown in Table XIil.

TABLE Xlil. Zinc chlonde, technical - chemical requirement.

Requirement % by Wt
Assay (ZnCl,), min 94
E 1414 2 Lllen Ahla r;r‘n tnrhninal e 11iead Aae A ~ataluct A Aahudratina and
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polishing compounds for steel and electroplating.
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5.11.4 Safety. Zinc chloride is a corrosive material. It is irritating to the eyes,
skin and mucous membranes. Inhalation of dusts shall be avoided. Contact with the
eyes, skin and clothing shall be avoided. Zinc chioride shall be used with adequate
ventilation. Solutions of zinc chloride are also irritating to the eyes and skin.
Inhalation of mist is irritating to the respiratory tract. The degree of irritation is
dependent upon the concentration of the solution and the length of exposure.
Airborne concentrations of zinc chlonde fumes will be kept at or below the currently
adopted maximum exposure level.

If heated to decomposition or on contact with acids or acid fumes, zinc chloride
can emit irritating and toxic fumes.

5.11.5 Storage. Zinc chloride shall be stored in a cool, dry, well-ventilated
place in tightly closed containers away from acids and acid fumes.

5.11.6 Disposal. For appropriate procedures, contact the installation
Environmental Office, the DRMO, or Safety and Health Offices.

Zinc chioride has an EPA Hazardous Waste Classification - Corrosive, Waste
Number D0OO02.

5.12 Name. ZINC PHOSPHIDE, TECHNICAL Zn,P, FW 258.06
CAS 1314-84-7

5.12.1 Technical description. Zinc phosphide (pure) exists as dark gray,
tetragonal crystals with a density of 4.55 g/cm® at 18°C. Its melting point is >420°C
and boiling point is 1100°C. When strongly heated with the exclusion ot air it meits
and finally sublimes. It is insoluble in water and alcohol and soluble in HCI and
H,SO,, with evolution of spontaneously flammable phosphine. When kept dry it is
quite stable.

5.12.2 Specification. Manufacturer's requirements. (No Government
specification.)

5.12.2.1 Requirements. Zinc phosphide, technical, is commercially available
with specifications and typical chemical analysis as shown in Table XIV. The
granulation requirements are shown in Table XV.
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TABLE XIV. Zinc nhosnhide tachnical - snacification and tvnical chamical
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% by Wt

Typicali

Requirement o e ST
Specification Analysis

Zinc phosphide (Zn,P,) 94.0 min 95.0
Insoluble in HCI 2.0 max 0.8
TARI E YV Zinr nhacnhirda tarhninal o Araniilatinn ramitiramantc
tRAULL AV, L1100 PHivopiiue, (cutitiivail YiaiidiatiVil iTUUNTIHTI IO
% by Wt
Granulation Requirement 1/ Max Min
Retained on 150 micrometer sieve (No. 100) 0.5 0.2
Retained on 45 micrometer sieve (No. 325) 99.2 88.0

1/ Sieve designation in accordance with ASTM E 11 or ASTM E 323 as applicable.

5.12.3 Use. Zinc phosphide, technical, is used as a source for generation of
phosphine gas by reaction with acids. It is also used in the manufacture of bait
formulations for rodent control.

5.12.4 Safety. Zinc phosphide is toxic and irritating to the eyes, skin and
respiratory system. Contact with the eyes, skin and clothing shall be avoided. Zinc
phosphide shall be used with adequate ventilation.

Zinc phosphide reacts violently with oxidizing agents. It produces toxic and
lammable phosphine by reaction with water and acids. When heated, zinc phosphide
may emit toxic oxides of phosphorous fumes. Do not re-use container. Completely
empty the container and rinse several times with clean water.

5125 Storage Zinc nhosnhide shall ba stored in a conl drv waell-vantilated
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Zinc phosphide has the following EPA Hazardous Waste Classifications - Zinc
phosphide, Acute Hazardous Toxic (when present at concentrations greater than
10%), Waste Number P122; zinc phosphide, Toxic (when present at concentrations of
10% or less), Waste Number U249.

513 Name. ZIRCONIUM CARBIDE, POWDERED, FW 103.23

TECHNICAL ZrC
CAS 12070-14-3

5.13.1 Technical description. Zirconium carbide (pure) exists as gray metallic
cubic crystals with a density of 6.730 g/cm’. Its melting point is 3540°C and boiling
point is 5100°C. It is insoluble in water and slightly soluble in concentrated sulfuric
acid.

5.13.2 Specification. Military, MIL-Z2-82674, Zirconium Carbide, Powdered,
Technical.

5.13.2.1 Requirements. The military specification chemical requirements are
shown in Table XVI. The physical requirements are shown in Table XVIL

TABLE XVI. Zirconium carbide, powdered, technical - chemical requirements.

Reqguirement Min
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Requirement Min Max

Apparent density, g/cm’ 1.46 1.83
Average particle diameter, micrometer 1.5 3.0
Volatiles content, % by wt 0.10

5.13.3 Use. Zirconium carbide, powdered. technical, is intended for use as a
propellant ingredient for the Mark 56 Mod 2 Dua! Thrust Rocket Motor.
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5.13.4 Safety. Zirconium carbide, powdered, may be irritating to the eyes, skin
and mucous membranes. inhaiation of dust or powder shall be avoided. Contact with
the eyes, skin anc clothing snan be avoided. Zurcom carbide sh 'S"d ith

maximum exposure level for zirconium compounds.

Zirconium carbide, powdered, will react with oxidizers. Zirconium carbide
powder or dust will ignite spontaneously.

5.13.5 Storage. Zirconium carbide shall be stored in a cool, dry, well-ventilated
place in tightly closed containers away from oxidizing matenals.

5.13.6 Disposal. For appropriate procedures, contact the instaiiation
Environmental Office, the DRMO, or Safety and Health Offices.

Zirconium carbide, powdered, has an EPA Hazardous Waste Classification -
Ignitable, Waste Number D001; Reactive, Waste Number D003.

5.14 Name. ZIRCONIUM CARBIDE, TECHNICAL ZrC FW 103.23

5.14.1 Technical description. Zirconium carbide (pure) exists as gray metallic
cubic crystals with a density of 6.730 g/cm®. Its melting point is 3540°C and boiling
point is 5100°C. 1t is insoluble in water and slightly soluble in concentrated sulfuric
acid.

5.14.2 Specification. Military, MIL-Z-85500, Zirconium Carbide.

5.14.2.1 Requirements. The military specification chemical and physical
requirements are shown in Table XVIil.

TABLE XVIIl. Zirconium carbide, technical - chemical and physical requirements.

Requirement Min Max
Weight median diameter, micrometers 1/ 6.0 10.0
Frsher average particle diameter,
micrometers 2.0 5.0
Zirconium plus hafnium, % by wt 87.9 -
Hafnium (Hf\ % hv wt -- 2.0
Total carbon by wt wit 11.3 --
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TABLE XVIIL. Zirconium carbide, technical - chemical and physical requirements
(continued).
Requirement Min Max
Free carbon, % by wi -- 0.5
lron (Fe), % by wt -- 0.05
Oxygen (O) -- 0.6
Nitrogen (N) -- 0.8

1/ MSA analysis (Mine Safety Appliance Company, Pittsburgh, PA).

5.14.2.1.1 Stability. The zirconium carbide (when protected from contamina-
tion) shall have a storage life of 18 months from date of delivery to the procuring
activity.

5.14.2.1.2 Storage life extension. The storage life of an individual lot may be
extended for an additional 18 months provided the zirconium carbide, upon retest,
successfully meets the requiremert for weight mean diameter.

5.14.2.1.3 Workmanship. Workmanship shall be such that the zirconium car-
bide is uniform in appearance, of consistent high quality and free from visible
contamination.

5.14.3 Use. Zirconium carbide, technical, is intended for use as an ingredient
in solid propellant formulations for rocket motors.

5.14.4 Safety. Zirconium carbide may be irritating to the eyes, skin and
mucous membranes. Inhalation of dust or powder shall be avoided. Contact with the
eyes, skin and clothing shall be avoided. Zirconium carbide shall be used with
adequate ventilation 10 keep airborne concentrations at or below the currently adopted
maximum exposure level for zirconium compounds. Zirconium carbide may be irritat-
ing to the eyes, skin and mucous membranes. |f this chemical gets into the eyes, re-

move any contact lenses at once and irrigate immediately. If this chemical contacts

the skin, wash with scap and water. If a person breathes in a large amount of this

chemical, move the exposed person to fresh air at once and perform artificial respira-

tion and seek medical attention.
e ~s ol of

Zirconium carbide will react wi
will ignite spontaneously.

5.14.5 Storage. Zirconium carbide shall be stored in a cool, dry, well-ventilated
place in tightly closed containers away from oxidizing matenials.
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(This section contains information of a general or explanatory nature that may
be heipful, but is not mandatory.)

6.1 intended use. This standard is intende d to cite nomenclature, Chemical
Abstracts Services registry numbers, formulas, physical and chemical properties,
specification requirements, military and typical commercial uses, safety information,

a
storage information and disposai information for inor ga nic
Technical Grade (Strontium Carbonate through Zirconium
application by the Department of Defense.

6.2 Subiect term (key word) listing.

Exposure limits, hazardous chemicals
Hazardous wastes, disposal and storage of
Information, hazardous chemicals

Safety, hazardous chemicals

Strontium Carbonate, Technical

Strontium Chloride, Hexahydrate, Technical
Strontium Chloride, Technical

Strontium Nitrate, Technical

Sulfur Monochloride, Technical

Titanium Tetrachloride, Technical

Titanium Trichlonde, Technical

Titanous Sulfate Solution, 20 Percent, Technical
Zinc Borate, Technical

Zinc Carbonate, Basic, Technical

Zinc Chloride, Technical

Zinc Phosphide, Technical

Zirconium Carbide, Powdered, Technical
Zirconium Carbide, Technical

6.3 Changes from previous ssue, Asterisks or vertical lines are not used in
this revision to identity changes with respect to the previous issue due to the
extensiveness of the changes
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