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MIL-STD-1206B
FOREWORD

Inorganic Salts and Compounds, Technical Grade (Magnesium Carbonate through
Phosphorus Trichloride)

1. This Military Standard is approved for use by all Depantments and Agencies of the
Deparntment of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, U.S. Army Edgewood Research, Development and Engineering
Center, Attn: SMCCR-PET-S, Aberdeen Proving Ground, MD 21010-5423, by
using the self-addressed Standardization Document Improvement Proposal (DD
Form 1426) appearing at the end of this document or by letter.

3. This standard is approved for use by all Departments and Agencies of the
Department of Defense in the selection of items for application. It is intended to
prevent the entry of unnecessary items (sizes, types, varieties) into the Department
of Defense logistics system. This document is not intended to restrict any service
in selecting new items resulting from state-of-the-art changes.
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MIL-STD-1206B
1. SCOPE

1.1 Coverage. This standard is a presentation of nomenclature, Chemical
Abstracts Service Registry Numbers, formulas, physical and chemical properties,
specification requurements military and typical commercual uses, safety mforma‘non,
storage information and disposal information for inorganic salts and compounds,

technical grade (magnesium carbonate through phosphorus trichloride). This standard

[ Ta! Il ~f ¢
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 (magnesium carbonate through
phosphorus trichloride), for application by the Department of Defense.

1.2 Application. Inorganic salts and compounds, technical grade (magnesium
carbonate through phosphorus trichloride), are used in formulating products such as
cements, electrochemicals, lubricants, explosives, propsllants, pyrotechnics, smoke
mixtures, rust preventives and chlorinating agents. They are also used as chemical
intermediates.

1.3 Classification. The items in this standard are classified on the basis of
chemical composition as inorganic salts and compounds.

-
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2.1 Govemment documentis.

2.1.1 Specifications, standards, and handbooks. The following specifications,
standards, and handbooks form a part of this document to the extent specified herein.
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 Chemicals, Liquid, Dry and Paste; Packaging of
MILITARY
MIL-M-3821 Manganese Dioxide, Technical
MIL-M-7866 Molybdenum Disulfide, Technical, Lubrication Grade
MIL-P-10398 Phosphorus Trichloride, Technical
MIL-M-11361 Magnesmm Carbonate
MIL-M-13667 Magnesium Carbonate, Technical
MIL-M-14779 Magnesium Oxide, Calcined (For Use In Ammunition)
MIL-M-51103 Magnesium Oxide, Technical
DOD-N-51512 Nicke! Salts, Electroplating (Metric)
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FED-STD-313 Material Safety Data Sheets, Preparation And The
Submission Of
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(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, Bldg. 4D, Philadelphia, PA 19111-5094.

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 REGULATIONS (CFR)
Title 29 - Department of Labor, Occupational Safety and Health Administra-
tion (OSHA); General Industry Standards And Interpretations
Title 40 - Environmental Protection Agency (EPA); Hazardous Waste And
Consolidated Permit Regulations
Title 49 - Department Of Transportation (DOT); Hazardous Materials
Reguiations

DOD 4145.19-R-1 - Storage And Materiais Handiing

DOD 4160.21-M - Defense Utilization And Defense unsposa: Manual

DOD 6050.5-LR - DOD Hazardous Materials Information System, Hazardous
item Listing

TB MEDC 502 - Occupational And Environmental Heaith Respiratory

(DLAM 1000.2)  Protection Program

TB MED 506 - Occupational And Environmental Heaith Occupational

Vision

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

Registry of Toxic Effects of Chemical Substances
Recommendation for Environmental Exposure Limits

(Copies of specifications, standards, handbooks, drawings, and publications required
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 documents form a part of this
document to the extent specified herein. Unless otherwise specified, the issues of the
documents which are DOD adopted are those listed in the issue of the DODISS cited
in the solicitation. Unless otherwise specified, the issues of documents not listed in
the DODISS are the issues of the documents cited in the solicitation.
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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, 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 for copies should be addressed to ASTM, 1916 Race Street, Philadelphia,
PA 19103))

CHEMICAL ABSTRACTS SERVICE REGISTRY

The Chemical Abstracts Service (CAS) Registry number provides a key to
access the wealth of information available through CAS.

(For details on how to search the CAS files and database using the registry number,
contact Chemical Abstracts Services, Customer Service, P.O. Box 3012, Columbus,
OH 43210.)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

National Fire Codes

(Appiication for copies shouid be addressed to Nationai Fire Protection Association,
Battery March Park, Quincy, MA 02269.)

(Non-Government standards and other publications are normally available from the
organizations that prepare or distribute the documents. These documents also may
be available in or through libraries or other informational services.)

2.3 QOrder of precedence. In the event of a conflict between the text of this
standard and the references cited herein, the text of this standard shall take prece-
dence. Nothing in this document, however, suparsedes applicable laws and regula-
tions unless a specific exemption has been obtained.

4



Downloaded from http://www.everyspec.com

MIL-STD-1206B

3. DEFINITIONS

3.1 Definitions of Technical Terms.

3.1.1 Technical qrade - Denotes a quality of chemicals which are generally
used for industrial, solvent, and manufacturing applications. Generally, specific
processes are not employed by the manufacturer to limit all the impurities, aside from
the normal precautions whnch 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.

LW v W) Faislane

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.

sult of

3.1.3 Oxidizing agent - A substance that gains electrons as a re
state

oxidation-reduction reaction. it causes an increase in the oxidation
substance.

o
[oV)
E:
-—v
o
-

3.1.4 Reducing agent - A substarice 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
PEL Permissible Exposure Limit

TLV Threshold Limit Value
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4. GENERAL REQUIREMENTS
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4.3 Safety.

4.3.1 Personal protective measures. The necessary respiratory, eye and skin
protection to be used when handling chemicals shall be prescribed by the responsible
installation industrial hygiene, medical and safety authorities.

4.3.1.1 Respiratory protection. Respirators, approved by the National Institute
for Occupational Safety and Health (NIOSH) or the Mine Safety and Health
Administration (MSHA) or by particular respiratory schedules of the Bureau of Mines
(BM) for the compounds being used, may be employed for intermittént exposure or for
supplementing other control measures (refer to TB MED 502 or DLAM 1000.2).
Ventilation shall be adequate to remove hazardous concentrations.

4.3.1.2 Skin protection. Personnel using these compounds shall be provided
with and required to use impervious gloves, sleeves, aprons, and boots whenever
indicated. Protective creams and ocintments commonly known as "barrier creams”™ may
be of value in certain cases. However, barrier creams shall not be used to replace
protective clothing. In case of contact with the skin, wash affected areas thoroughly
with water. 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 eve 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 it splashing could occur. In
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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), 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 atfect the body and bodily functions. Employees shall be
adequately trained to render first aid.

4.3.1.5 Exercises. Participation 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
flammable 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
bum slowly. The DOT, in Part 173, Subpart D, Section 173.115 of 49 CFR, defines a
flammable liquid as one having a closed cup flash point below 37.8°C (100°F). A
combustible 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 83.3°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 fiash points of 93.3°C
(200°F) or 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
criteria for flammable and combustible matenals and oxidizers that exhibit the
characteristic of ignitability (I). 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 a 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. ltis

*Refers only to materials that have become waste.
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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.

4.3.2.2 Water-sensitive fire and explosive hazardous materials. These are
materials that react on contact with water or steam to ignite or evolve heat or
explosive gases. Such materials exhibit the characteristic of reactivity (R) as
designated by the EPA in Section 261.23 of the above reference.* These materials
shall be stored in well-ventilated, cool, dry areas. All containers shall be tightly sealed.
These materials are a fire hazard in contact with water or moisture; therefore, it is
essential that no sprinkier be used. Otherwise, the building shall conform to that
required for storage of flammable materials. The building shall be waterproof, located
on high ground, separated from other storage areas and meet National Fire Codes.

4.3.2.3 Incompatible materials. Materials that are chemically incompatible shall
be segregated in the storage of both serviceable and unssrviceable items. The
degree of segregation will depend upon DOD 4145.19-R-1 and local supplementary
requirements that insure safe storage conditions. Hazardous storage compatibility
codes are provided in the HMIS referred to in 4.2.

4.3.3 Chemical hazardous exposure limits. Chemical hazardous exposure
limits for airborne concentrations of substances are obtained from the current TLVs for
Chemical Substances in the Work Environment adopted by the American Conference
of Governmental Industrial Hygienists (ACGIH); current Occupational Safety and
Health Administration (OSHA) Permissible Exposure Limits (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.

Carcinogenic substances are listed by OSHA in Category | for confirmed
carcinogens, and in Category Il for suspected carcinogens. Category | substances
have standard exposure limits set at the lowest possible levels. Category |l
substances have standard exposure limits set to prevent acute or chronic effects.

4.3.4 Toxicity. Toxicity information for chemical compounds is available from
various publications and from MSDSs.

*Refers only to materials that have become waste.
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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 commercial chemical products are listed as

toxic under Subpart D, Section 261.33 (f).

4.3.4.2 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 Subpart 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).
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to have a poliution potentiai. Howaever, {60 minimize this potential,
mett shall be strictly foliowed.

4.4.2 Disposal of excess or unserviceable material. 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
unserviceabie, they wiii be disposed of in accordance with the Defense Utiiization and
Disposal Manual, DOD 4160.21-M, and appiicabie DOD Poiicy Memoranda. Guidance
can be obtained from your servicing Defense Reutilization and Marketing Office
(DRMO) on procedures required for proper reporting and tum-in.

4.4.3 Disposal and storage of hazardous wastes. ltems 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 either having
met the characteristics for ignitable, corrosive, or reactive waste and are subject to
Toxicity Characteristic Leaching Procedure (TCLP); or have been listed as toxic or
acutely hazardous according to Identification and Listing of Hazardous Waste, Part

*Refers only to materials that have become waste.
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261, 40 CFR; or have been determined to be hazardous wastes by declaration of the
Defense Reutilization and Marketing Service (DRMS) in accordance with pro-cedures
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 turmn-in to the DRMO, on-post disposal by installation
personnel, or disposal by commercial contract. Hazardous wastes that cannot be
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 S0
days) requires proper containment (i.e., packaging and facilities) in accordance with
Section 262.34, Part 262, of the above reference. Long-term storage {(greater 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. Transportation of the waste must be in accordance with
Part 263 of the above reference, Standards Applicable to Transporters of Hazardous
Waste. State and/or local regulations may be more stringent than Federal require-
ments. It is essential that the installation Environmental Office review all disposal
actions for compliance with all applicable regulations.

4.4.3.1 Cleanup of liquid spills. To control the migration of spilled or leaking
liquids, dike around the item with an inert, dry absorbent (e.g., clay, sawdust or
vermiculite) or follow installation spill plans (Spill Prevention Control and
Countermeasure Plan and Installations Spill Contingency Plan). Control entry to the
spill site and segregate salvageable materials away from the spill area. Initiate waste
cleanup operations immediately in accordance with local procedures. The residue
shall be safely handied and transported to an approved or permitted disposal or
storage facility. Packaging, labeling, transportation and record-keeping requirements
for this waste material are determined by the appropriate federal and state agencies
and local procedures. It is 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 materials. It is imperative that the proper description of waste
accompany the packaged item at all times. Final disposal of the waste item shall be
accomplished by either reutilization, 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

10
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MIL-STD-1206B
5. DETAILED REQUIREMENTS

5.1  Name. MAGNESIUM CARBONATE, BASIC, HYDRATED
Hydromagnesite (natural) 3MgCO,; Mg(OH),"3H,0O FW 365.34
Magnesium alba (precipitated)

Artinite (natural) MgCO,-Mg(OH),-3H,0 FW 196.69

CAS 23389-33-5
5.1.1 Specification. MIL-M-11361 Magnesium Carbonate.

5.1.2 Technical description. Basic magnesium carbonate (pure) exists in two
trihydrate forms as white rhombic crystals with the formulas shown above. It
decomposes on heating with release of CO,. it is practically insoluble in water, with
solubility dependent on the CO, content of the water. It is dissolved by dilute acids
with formation of Mg(HCQ,),, and by excess acid with the evolution of CO,. The
theoretical MgO content of 3MgCO,-Mg(OH), 3H,0 is 43.8 percent, and the theoretical
MgO content of MgCO,-Mg(OH),-3H,0 is 40.8 percent. Another hydrated form with
the approximate formula 4MgCO, - Mg(OH),-5H,0 has a theoreticai MgO content of
41.5 percent.

Table I. Magnesium carbonate, basic, trihydrates - physical propenies.

Hydromagnesite

i Density, g/cm® ! 216 |
! Solubility in water, g/100 cm’ l ;
. (Cold) ! 0.04 |
| (Hot) : 0.011 |
! Artinite E |
' Density, g/cm® ' 2.02

The military specification requirements for magnesium carbonate, technical
grade, are shown in Table Il

Table il Magnesium carbonate, technical grade - chemical and physical
requirements.

Percent by Weight

PSS —

Assay as MgO 40.0 to 43.0

12
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Table 1. Maanesium carbonate, technical qrade - chemical and physical
requirements (continued).

— T ]

Percent by Weight

Sulfate and sulfite, as SO,, max 0.05
| Water-soluble substances, max ' 0.50
i Moisture, max 1.0

Total residue retained on a 75 micrometer

:
|
i
)
!
|
i Coarse particles, max
!
]
1
1
]
!
i

(No. 200) sieve 5.0
Total residue retained on a 45 micrometer
(No. 325) sieve 7.0

Magnesium carbonate, basic, hydrated, technical grade, is commercially
available with a magnesium oxide content of 40.0 to0 43.5 percent
vallabie wiih magnesium oxide Coment of 40.0 10 43.0 paiCeil
E14 72 lleca annacitim carhnnata hacin hudrat tachnical arade is intended
Velod WOG. IVIAYITTWIUIT VRITVVIHIAILID),) VOGOTW) HFWIGIoW, LTOWIINIIRG 4iddey, 1o IV iU
f~r militarns 1:ea in rhamiral emnka miviiirae Cammarnial annlicatinne ineolitda tha
I IHIHLGI’ UOT HI WIITHTIINQ SHIIWNT 1HTHAIUWICO. WAV HTIT IR S piiviliviig Hviuvy v
Aradii~inn Af mamnacinim ealle haat inanlatinn and rafrastnriac: 11ca ac 2 nihhar
,Jluuuuuuu i IIIaHIIUD'Ul'I IO, 1Al IHOulau‘vu CIIN 1 DHHQAWIVIIDVO,) UWWUV L G TIVvwwel
rainfArninA amnant: and ae a fillarnnAa maoadinim
lc”llu'\f"ls Gyolu, QliIv GO O 11Lot Illu SANONIINAN IS,
E 14 A DanlAanin~ Dnafnr ¢n A 4
J.1.4 dCraging. neiel 10 4.1
£ 4 E Qafnty mram~atiticnnme
J. 1.9 odigly picLauliviio
- [ P 7Y S TN | [ PR I O TP D JEY SR SR L) G SN WG Y Sy
d. eallil nazdr Magnesiuim cdroolidig Qust Cdail pe iniiding to tiie
..... —~ o [ T Sy T~ DI fa s o ot e o)k S e T £ al
gyes, dana upper respirdiory udatl. e rei 100 4 1nidt ncg aust 1s o mg/in 101 uie
SRS T P S T BV R N SRR SRy Ry I RO o WL o T W Sy S Ry
respiranie racton anag 1o mg/m- a8s 101al Qust. I1ne 1LV 10l magnesiie a nuisdnce
I B " Y IR S _ LA -~ 13 a_a_ PO ol Uy
particulate is 5 mg/m” as respirable dust and 10 mg/m” as total dust. For personal
protective measures, refer 0 4.3.1

b. Fire and explosion hazard. Magnesium carbonate will not burn. If
present in a fire, it can decompose and release carbon dioxide and magnesium oxide
fumes. The carbon dioxide can help extinguish the fire. The magnesium oxide fumes
are toxic by inhalation. The PEL for magnesium oxide fumes is 15 mg/m®, and the
TLV is 10 mg/m°.

13
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¢. Reactivity. Magnesium carbonate reacts with acids to release carbon
A llvu\lll'lkx. viLa
ANiAavidA Ane
UIVAIUTC HGO
1.6 Storage. Magnesium carbonate shall be stored in a dry space away from
il Sy A AP vIANATID Raofartn AR D
dCIUIC 1UiTO Uil va [f~1 TSI W S.oo.L.
E 4 NiamAasa ] tn ~ncn ~f enille Aathar 1in tha drv nowder ::mri n!QCQ ln
O.1./7 UiSPOSdl. i1 CadT Ul Spiing, YauiSr Up UiT Wiy puwivas: Sie prees
containers for use or disposal. For appropriate procedures, contact the Ins allation
Environmental Office, the DRMO or Safety and Health Offices. Refer to 4.4.4. EPA
Hazardous Waste Classification - Nonsg

52 Name. MAGNESIUM CHLORIDE, HEXAHYDRATE MgCl,6H,0
Bi a

5.2.1 Specification. Manufacturers requirement {No Government specification).
5.2.2 Technicai description. Magnesium chloride, hexahydrate (pure) exists in
the form of colorless monoclinic deliquescent crystals with the physical properties
shown in Tabis iii Tﬁe crystals are ionic in structure. it is very soluble in water and
. L b demdiad lmm RMA~lLl ANA2Y Auiote im enhitinn \Whoan haatad tn
sotluble In aiconol. ine ﬂyurdleu iGM, Ig{My U)o, GXISIS 111 SUIULIVIE.  YVHTH TToaicy W
decomposition, the sait undergoes hydrolysis and forms the metal oxide, hydrogsn
chloride and water, as shown by the following equation:
U P o Y A B e VAN ALY LN
MGUIL oM, U—VIgU+ZMUI 40V
Table 1ll. Magnesium chloride, hexahydrate - physical properties.
] i
| Density, g/cm® 1.569 |
. ]
| Soluble in water, g/100cm’ :
L (0°C) 281 |
i (100°C) 918 ;

Magnesium chloride, hexahydrate, technical grade, is commercially available
ity of from 88 to 89.995 percent by weight.

llapu IV UV WV v
5.2.3 Use. Magnesium chloride, hexahydrate, technical grade, is intended for
military use in the preparation of magnesium oxychloride cemen Commercial
applications include use as a raw material for the production of magnesium metal, by
electrolysis of fused MgCl,, and the preparation of other magnesium ¢ ompounds.
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5.2.4 Packaging. Refer io 4.1

5.2.5 Safety precautions.

a. Health hazard. Magnesium chloride particles can be irritating to the
eyes and upper respiratory tract. The PEL for a nuisance dust is 5 mg/m?® for the
respirable fraction and 15 mg/m® as total dust. The TLV for nuisance particles is 5
ma/m® as respirable dust and 10 mg/m°® as total dust. For personal protective
measures, refer to 4.3.1.

b. Fire and explosion hazard. Magnesium chloride, hexahydrate, is not
burnable. If present in a fire, it can decompaose and release irritating and toxic fumes
of hydrogen chlonde and magnesuum oxide. The PEL and TLV for hydrogen chloride
as a ceiling limit is 7 mg/m®. The PEL for magnesium oxide fumes is 15 mg/m® and
the TLV is 10 mg/m°.

¢. Reactivity. Ma
irritating and toxic fumes of hydrogen chloride.

P G Oy W PPy S Y

5.2.7 Disposal. In case of spills, gather up the dry material and place in
containers for use or disposal. For appropriate procedures contact the Installation

Environmentai Office, the DRMO, or Safety and Heaith Ofiices. Refer o 4.4.4. EFA
Hazardous Waste Classification - None.

53 Name. MAGNESIUM NITRATE, HEXAHYDRATE
Mg(NO,),"6H,0 FW 256.41

CAS 13446-18-9

5.3.1 Specification.

5.3.2 Technical description. Magnesium nitrate, hexahydrate (pure), exists in
the form of colorless monoclinic deliquescent crystals with the physical properties
shown in Table IV. The crystals are ionic in structure. It is very soluble in water, and
soluble in alcohol. The hydrated ion, Mg(HzO)SZ‘, exists in solution. When heated, it
starts to dehydrate at 89° to 95°C. When heated to decomposition, above 330°C, it
releases fumes of nitric acid and nitrogen tetroxide.

15
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Table IV. Magnesium nitrate, hexahydrate - physical properties.

\ Density, g/cm’ 1.6363
' Solubility in water, g/100cm® (0°C) 223

~—
t
[}
!
]
t

—

Magnesium nitrate, hexahydrate, technical grade, is commercially available with
a purity of from 99 to 89.995 percent by weight.

5.3.3. Use. Magnesium nitrate, hexahydrate, is intended for military use in the
production of pyrotechnics. Commercial use is the same.

5.3.4 Packaging. Refer to 4.1

5.3.5 Safety precautions.

a. Health hazard. Magnesium nitrate particles can be wntatmg to the
eyes and upper respiratory tract. The PEL for nuisance dust is 5 mg/m?® for the
resplrab!e fraction and 15 mg/m as total dust. The TLV for nuisance particles is 5
mg/m® as respirable dust and 10 mg/m® as total dust. For personal protective
measures, refer to 4.3.1.

b. Fire and explosion hazard. Magnesium nitrate will not burn. If
present in a fire, it can support combustion as an oxidizing agent. in contact with
easily oxidizable material, violent combustion or an explosion can result in ignition.
When heated to decomposition, it releases irritating and toxic fumes of magnesium
oxide, nitric acid and mtrogen tetroxide (nitrogen dioxide) The PEL for magnesium
oxide fumes is 15 mg/m®, and the TLV is 10 mg/m®. The PEL and TLV for nitric acid
is 5 mg/m The PEL for nitrogen dioxide, as a ceiling limit, is 9 mg/m®, and the TLV
is 6 mg/m°.

c. Reactivity. Magnesium nitrate reacts with sulfuric acid to release
irritating and toxic fumes of nitric acid. It is also reactive as an oxidizing agent.

5.3.6 Storage. Magnesium nitrate, hexahydrate, shall be stored in a cool, dry
space in tightly sealed containers to prevent contact with moisture vapor. It shall be
stored away from combustible or oxidizable material. Refer 1o 4.3.2.

5.3.7 Disposal. In case of spills, gather up the dry material and place in

containers for use or disnosal. For nnnmnnntq procedures, contact tha Installation

DT W i W S YT T Y

Environmental Office, the DRMO or Safety and Health Offxces Refer to 4.4.4. EPA
Hazardous Waste Classification - Ignitable; Waste No. D001.

16
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5.4 Name. MAGNESIUM OXIDE, TECHNICAL MgO FW 40.31
Magnesia o
Periclase (natural) CAS 1309-48-4

5.4.1 Specification. MIL-M-14773 Magnesium Oxide, Calcined (For Use in
Ammunition); and MIL-M-51103 Magnesium Oxide, Technical.

5.4.2 Technical description. Magnesium oxide (pure) exists in the form of
olorless cubic crystals with the physical properties shown in Table V. The crystals
are ionic in structure. It is practically insoluble in water, and is insoluble in alcohol. It

an absorb carbon dioxide and moisture from the atmosphere. It is dissolved by

(9}

acidic solutions, including those of ammonium salts. Magnesium oxide, prepared by
heating magnesite (Mn(‘O ) at 600° to 800°C, is a low density powder containing a
small percentage of carbon dioxide. It is slowly reactive with water, forming Mg(OH)z,
and it is dissolved by aqueous carbon dioxide solution, forming soluble Mg(HCO,),.
Magnesium oxide, prepar ed by heating Mn(‘ﬁ above 1400°C a high densnty
powder that does not contain carbon dlﬁYldQ nnri is not .reactlve Wlth water.
Magnesium oxide, technical grade, is commercially available with a minimum
purity of 97.0 percent by weight in low reactivity, high reactivity, and very high
reactivity grades. The low reactivity grade is a high density materal
Table V. Magnesium oxide - physical properties
! Density, g/cm® ! 3.58 E
! Refractive index 3 1.736 |
i Melting point, °C i 2800 !
i Boiling point, °C i 3600 E
\ Solubility in water, g/100cm® | ;
i (Cold) ! 0.00062 |
i (30°C) ? 0.0086 |
Military specification MIL type of calcined magnesium

Tab'% \/1 Aannacitim nvide - ~rhaemiral and nhveical reatliremants
] v IVIU\.{IID\J'UIII NI ANAINS W N b PTG CAT CALINA WV T T AIINWALAT WAl Wi IR )
r T N
I Min 1+ Max
F + {
. s . . s L oy ~— A ' 1
| Magnesium, as MgO, wt % g97.2 1 -
1 Py P . -~ L o ] a A~ )
+ Calcium, as Cao, wt % --- v 1.00
E Silica, as SiO,, wt % r 034
! Iron, as Fe,0;, Wt % - 018
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Table VI. Magnesium oxide - chemical and physical requirements (continued).

| —— T 1
. Min . Max .
r T 1
| Aluminum, as ALO,, Wt % —_— !
! Loss of ignition, wt % - 1 0.15 |
! lodine number, meq/100g 85 i 10.0 |
| Bulk density, ioose, 1ib/ft? 8.0 i E
; kg/m® 128 1+
| g/100mL 1281 -
i T Screen size_,_% 'py wit ' | ;
E R»ertainredA on 75 micrometer sieve g ;
\ (No. 200), wet _ - 02 |
' Retained on 45 micrometer sieve | |
| (No. 325), wet -~ {05 |

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

Military specification MIL-M-51103 covers two types of magnesium oxide,
technical grade, with the chemical and physical requirements shown in Table VIi.

Type | - Low density
Type Il - High density, calcined

Table VIl. Magnesium oxide, technical - chemical and physical requirements.

I - . Type i . Type i I
' '\ Min i+ Max : Min . Max '
| Ignition loss, wt % : - 8.0 i — 8.0 !
! Calcium (as Ca0), : | ; ; |
| calcined basis, Wt % E - 2.0 1 - 20 |
| Magnesium (as MgO) i | ! E i
| calcined basis, wt % i 96.0 | - 92.0 | |
; Carbon dioxide (CO,), wt % i - - - 20 |
| Water-soluble alkali (as Na,CO,), wt % | - - - 02 !
! Total water-soluble matter, wt % | - - - 1.0 !
' Hydrochloric acid-insoluble matter, wt % ! — - - 1.5 !
' Iron (as Fe,0,), wt % E - S —_— 0.3 |
! lodine number, meq/100g 3 S - 20 | 50 E
I Apparent density, g/100mL ? 6 | 121 — 60 E

18
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5.4.3 Use. Magnesium oxide, iow density, is intended for military use as an
antacid and in the manufacture of munitions. Magnesium oxide, high density,
calcined, is intended for military use as a reinforcing agent for propellants and in aerial
mines. Commercial applications include use in refractories, electrical insulation, for
the production of other magnesium compounds, and for removal of sulfur dioxide
fumes from stack gases.

5.4.4 Packing. Referto 4.1.

5.4.5 Safety precautions.

a. Health hazard. Magnesium oxide particles can be irritating to the
eyes and upper respiratory tract. The PEL as a nuisance dust is 5 mg/m*® for the
respirable fraction and 15 mg/m® as total dust. The TLV for nuisance particles is 5
ma/m® as respirable dust and 10 mg/m® as total dust. For personal protective

b. Fire and explosion hazard. Magnesium oxide will not burn. If preserit
in a fire, it can ase ting and toxic fumes of magnesium oxide. The PEL for
magnesium oxide fumes is 15 mg/m°®, and the TLV is 10 mg/m°.

5.4.6 Storage. Magnesium oxide shall be stored in a dry space in tightly
2.4.t olorage. pMagnesium oxide shall be siared a ary spac
sealed containers 1o praevant contact with moisture vapor. It shall be stored away from
seaile nt S 10 prevent contact wii gisiura vapor. It snail be slored away
acids or acidic materials. Refer t0 4.3.2
5§47 Dienncal In caca of anille nathar un tha drv matarial and nlace in
A" P W Ulqzuoul. 11 WwlioWJ Wi v’lll'h" 3“" It Uy SIS u', PITLANW §F Ihads WA Nl r'v!-vv
containare far 1iea ar dienneal Far annronnata nrocediiras enntact tha Inctaliatian
AN IV O TV UV U UIO’IVWI T Wi QpuivpiiiGly pMVwUUuI Do) wviittawt Uiv hrolaaitasives
Envirnnmantal Nfira tha NRAMNO Ar Qafatvy and Haalth Offirac afartin 444 FP
L IIVINIHTITIINAl VUI’UU’ VT AT MIVING WV wlol’ CALING 3 1ODCLUILS W IITHNIWVO O, PIVIV W TT.77.77 &1 7N
Hasardniie \WWaeta Claceifinatinn - NlAana
MiaZarGOusS vvaSie uiasSShiiaiiOn = iviiic
| g 4 ANAarm~na AMAMMNANECEQE NAADRNNATE TENAWININAL MY EFW 114 QK
9.9 INGMI8. NMIAINGANCOC UAMNDUINAITL, 1CUMINMIVAL ViU, 1Yy 115,00
AMmammanacnalli\Araraanmadts
vianganese(ncaroondie
Alammmmaiin Amrbamata NAC RaQ._an_Q
vianganous Caroonais CAD O90-04-9
] TUPUP SN SR T
nnouoLCiiusite
[ 3 B « P Y - DRt S LAY B8 AL L™? VMl mcmnan D adimmmda Tanbhoalas
2.9. 1 opeCinCalions. iL-V-{1o00/ Md”gd”ebﬂ udaroglidig, 1eoiiical

5.5.2 Technical description. Manganese carbonate (pure) is in the form of
rose-colored rhombic crystals with the physical properties shown in Tabie Viil. The
crystals are ionic in structure. It oxidizes on exposure to air and turns light brown in

—
(o]
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color. It decomposes on heating. It is practically insoluble in water, with solubility
dependent on the CO, content of the water. It is dissolved by dilute acids with
formation of Mn(HCQ,), and by excess acid with the evolution of CO,. The theoretical
Mn content of MnCQ, is 47.8 percent.

Table VIlIl. Manganese carbonate - physical properties.

Density, g/lcm®
Solubility in water (25°C), g/100cm®

3.125
0.0065

b

i
]
1
t
]
[

Military specification MIL-M-13667 covers one technical grade of manganese
carbonate with the chemical requirements shown in Table IX.

Table IX. Manganese carbonate, technical - chemical requirements.

Percent by Weight

L

i E , |
E i Min 1 Max
i Assay, as Mn b 446 1 - 1
i Chloride, as Ci b= 1 002
i Sulfate, as SO, ; - 1 0.06
' Alkalies and earths ’ - | 0.80

Manganese carbonate, technical grade, is commercially available with a
minimum manganese content of 44.0 percent.

5.5.3 Use. Manganese carbonate, technical grade, is intended for military use
in rustproofing processes. Commercial applications include the manufacture of
manganese salts and other compounds.

5.5.4 Packaging. Refer to 4.1

5.5.5 Safety precautions.

a. Health hazard. Manganese carbonate dust can be irritating to the
eyes, skin and upper respiratory tract. It is toxic by inhalation. The TLV for
manganese dust and compounds, as Mn, is 5 mg/m® as a ceiling limit. For personal
protective measures, refer to 4.3.1.

b. Fire and explosion hazard. Manganese carbonate is not burnable. If
present in a fire, it can decompose and release carbon dioxide and manganese oxide

20
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fumes. The carbon dioxide can help extinguish the fire. The manganese oxide fumes
are toxic by inhalation. The TLV for manganese fumes is 1 mg/m°.

c. Reactivity. Manganese carbonate reacts with acids to release carbon
dioxide gas. The manganese(ll) ion can be oxidized.

5.5.6 Storage. Manganese carbonate shall be stored in dry space away from
acidic fumes or vapors. Containers shall be tightly sealed to prevent access by air.
Refer to 4.3.2.

5.5.7 Disposal. In case of spills, gather up the dry powder and place in
containers for use or disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4. EPA
Hazardous Waste Classification - None.

5.6 Name. MANGANESE DIOXIDE, TECHNICAL MnO, FW 86.94
Manganese binoxide
Manganese(lV)oxide CAS 1313-13-9

Pyrolusite (natural)

5.6.1 Specification. MIL-M-3281 Manganese Dioxide, Technical.

5.6.2 Technical description. Manganese dioxide (pure) is in the form of black
rhombic crystals or a brown-black powder with a density of 5.026 g/cm®. It
decomposes on heating to 535°C, forming Mn,O, and releasing oxygen. lt is insoluble
in water and acetone. It functions as an oxidizing agent, and also as a catalyst for the
decomposition of chlorate salts. It dissolves in concentrated KOH to give a blue
dilution containing Mn(V) and Mn(lll). It is dissolved by concentrated hydrochloric acid
to give a solution of unstable manganese(IV)chioride. The unstable MnCl,
decomposes to manganous chloride and chlorine. The overall equation for the
reactions are: MnO,+4HCI—-MnCL+Cl,+2H,0. With warm sulfuric acid, it forms the
unstable manganese(lV)sulfate, Mn(SQ,),, which decomposes to oxygen and a
manganese(lll) acid sulfate. Manganese dioxide can be fused with other metal oxides
to give metal manganites, the salts of the hypothetical manganous acid, H,MnQ,, such
as CaMnQO,. The theoretical manganese content of MnO, is 63.3 percent.

Military specification MIL-M-3281 covers two types of manganese dioxide with
the chemical requirements shown in Table X, and the particle size requiremsnts
shown in Table XI.

21
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5.6.4 Packaging. Refer to 4.1

5.6.5. Safety precautions.

nese dioxide dust can be irritating to the eyes,

skin and upper respiratory tract. It is toxic by inhalation and ingestion. The TLV for
manganese dust and compounds, as Mn, is 5 mg/m® as a ,:!;.n.g limit. For personal
nrotactive maeaciirae refartn 4 3.1
P'UIU\IL"U HIVWULUIVWY, 1TVIVIE W T )

h Fira and avynlacinn haza Aannanaca dinvida will not bum  If

. L IO Q1IN CADIVOIVIEL 1IQLTATNNA, WY TU ITOU WMUAIGDT Tridi 11w i, LL
nracant in a fira it Aan Aaramnnaen and ralaaca mannanaca nvida iimac and ayvnan
plcocnu i a g, Il LAl UTLWAVITIPUOT QiU 101ITG0V HIQINTYQIITOU VAIWD 1UilHvo Qi YAy YW
Thna Avunan Aam atimmard Aanmboactian Aand inAaraaca tha hiirnina rata Tha mannanoen
tig UAyyeil I OUPPUIT CUTTIDUSLIVIT allu HiLioaou UIo UUlliiily (alo. 1id Haligaiioeso
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can react with concentrated h Ly rochloric acid to release toxic chiorine fumes

5.6.6 Storage Mangan‘ se d
form bumable materials. Containers s
moisture vapor. Refer to 4.3.2.

5.6.7 Disposal. in case of spilis, gather up the dry powder and place in
containers for use or disposal. For appropriate procedures, contact the instaliation
Environmental Office, the DRMO, or Safety and Heaith Offices. Refer to 4.4.4. EPA
Hazardous Waste Classification - None.

5.7 Name. MERCUROUS CHLORIDE, TECHNICAL Hg,Cl, FW 472.09

Calomel
Mercury(l)chloride CAS 10112-91-1

5.7.1 Specification. Manufacturers Requirement (No Government
Specification).

5.7.2 Technical description. Mercurous chloride (pure) is in the form of white
tetragonal crystals with the physical properties shown in Table Xll. The dimeric
compound Hg,Cl, has a linear covalent structure with a metal to metal bond between
the two mercury atoms. | is practically insoluble in water, and it is insoluble in alcohol
and ether. It is oxidized and dissolved by nitric acid and aqua regia. It decomposes
to Hg and HgCl, on exposure to light. It reacts with alkali hydroxides, forming
unstable Hg,O which decomposes into Hg and HgO. It reacts with aqueous ammonia,
forming finely divided black mercury and the white mercury(ll)amidochloride
(HgNH,CI). 1t is readily reduced to metallic mercury by reducing agents.

23
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be vaporized and oxidized to the more toxic mercuric form if present in a fire.

z 2 =~

mg/m®, as Hg-skin. For personal protective measures, refer to 4.3.1.

a. Health hazard. Mercurous chioride particie

b. Fire and explosion hazard. Mercurous chloride will not burn.

The TLV for inorganic mercury compound

»

eyes, skin and mucous membranes.

n



Downloaded from http://www.everyspec.com

MIL-STD-1206B

c. Reactivity. Mercurous chloride reacts with oxidizing agents to form
the more toxic mercuric compounds. It reacts with reducing agents to form metallic
mercury. )

5.7.6 Storage. Mercurous chloride shall be stored in a cool, dry space away
from oxidizing agents and fire hazards. Refer to 4.3.2.

5.7.7 Disposal. In case of spills, gather up the dry powder and place in
containers for use or disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.
Mercury is listed in 40 CFR, Section 261.24 Table 1 for toxicity characteristics.

AR~
Marcurous chiorids will sxhibit the characisristic of toxicity for mercury. Designations

of TCLP waste apply only to material declared as waste.
5.8 Name. MERCURY FULMINATE, TECHNICAL Hg(CNO)
Mercury cyanaie
Mercury(l)fulminate

15

Al NOA oD
V¥ £09%4.0c

1

CAS 628-86-4

5.8.1 Specification. Manufacturers Requirement (No Government
Specification).

5.8.2 Technical description. Mercury fulminate (pure) is in the form of white
cubic crystals with a density of 4.42 g/cm®. It is slightly soluble in cold water, and is
soluble in hot water and alcohol. It is dissolved by aqueous NH,OH. Mercury
fulminate is an explosive compound with a detonation temperature of 180°C. It also
explodes when struck.

Cancelled military specification JAN-M-219 covered one grade of mercury
fulminate consisting of crystals of sparkling appearance which are white, gray, or light
gray with a yellowish tint in appearance. The chemical and physical requirements are
shown in Table XIV.

Table XIV. Mercury fulminate - chemical and physical requirements.

i Mercury fulminate, % min 5 98.0 |
i Acidity ; None i
1 Insoluble matter, % max 1 2.0 ;
| Free Hg, % max ; 1.0 ;
5 Chlorine, % max 3 0.05 ;

25
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Table XIV. Mercury fulminate - chemical and physical requirements {continued).
[ T ]
1 . t I
+ + Granulation (US Standard Sieves) ! !
i Retained on 75 micrometer sieve (No. 200), % by wt ; 25 |
! R R ! 1
' Retained on 150 micrometer sieve (No. 100), % by wt : 15 i
{ 4 J
t Sieve designation in accordance with ASTM E 11 or ASTM E 323 as
Prasngy LN TS N
applicable.
5.8.3 Use. Mercury fulminate is intended for military use in detonators and
primers. Commercial applications are the same, and include use in percussion caps

w
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5.8.5 Safety precautions.

a. Health hazard. Mercury fuiminate particles can be irritating to the
eyes, skin and upper respiratory tract. It can be very toxic as a mercuric compound.
The TLV for inorganic mercury compounds is 0.1 mg/m®, as Hg-skin. For personal
protective measures, refer to 4.3.1.

b. Fire and explosion hazard. Mercury fuiminate is a severe expiosive
hazard, and is very sensitive to heat, impact and friction when dry.

c. Reactivity. Mercury fulminate is very reactive as an explosive. It can
be converted to nonexplosive products by reaction with cold sodium thiosultate
solution.

5.8.6 Storage. Mercury fulminate shall be stored in approved containers in a
cool space approved for explosives, and away from other explosives and fire hazards.
It shall be kept moist until used. Referto 4.3.2.

5.8.7 Disposal. In case of spills, keep the material moist and place in
approved containers for use or disposal. Spill residues shall be neutralized with cold
sodium thiosulfate solution. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4. EPA
Hazardous Waste Classification - Acute Hazardous (R, T); Waste No. P065.

N
[e)]
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v

Molybdic sulfide

4

Molybdenum(IV)sulfide

Name. MOLYBDENUM DISULFIDE, TECHNICAL MoS, FW 160.07

Molybdenite (natural)

59
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Determined by using a Fisher Sub-Sieve Sizer or equivaient.

27

deposits, or other eviden

staining on polished copper or

The molybdenum

slight stain or discoloration shalii not be cause for rejection.

shail show or caus

-t

5.9.3 Use. Molybdenum disulfide, technical, lubrication grade
military use as a lubricant, contained in grease and solid films for application to
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surfaces over a wide iemperature range, undger conditions where boundary iubrication
exists. Commerciai applications of mmyooenum disulfide include use in lubricant
such as greases, oil dispersions, resin-bonded fiims, and dry powders. it is aiso
as a hydrogenation and isomerization catalyst.

5.9.4 Packaging. Refer to 4.1

5.8.5 Safety precautions.

a. Health hazard. Molybdenum disulfide particles can be irritating to the
eyes, skin and upper resplratory tract. The PEL for insoluble molybdenum
compounds, as Mo, is 15 mg/m°®, and the TLV 10 mg/m”. For personal protective
measures, refer to 4.3.1.

b. Fire and explosion hazard. Molybdenum disulfide will burn and can
release toxic fumaes of molvbdenum trioxide and sulfur dioxide if present in a fire. The
PEL of sulfur dioxide is 13 ma/m and the TLVis 5§ mg/m

c. Reactivity. Molybdenum disulfide is reactive with strong oxidizing
agents at elevated temperatures.

____________ enum disulfide shall be stored in a cool, dry space away
from m_nrpntrated d so!utigns and oxidizing agents. Containers shall be tightly
closed to prevent access by moisture vapor. Re_fer to 4.3.2.

I s r up the dry powder and place in
containers for use or disposal. For appropriate r cedures contact the Installation
i and

sal. In case of spills, gath
r

Environmental Office, the DRMO, or Safety Heahh Offices. Referto 4.4.4. EPA
Hazardous Waste Classification - None.
510 Namao NCKEL AMMONILIM SULFATE. HEXAHYDRATE. TECHNICAI
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5.10.2 Technical description. Nickel ammonium sulfate, hexahydrate, (purej is
in the form of dark biue-green monoclinic crySIals it is a double salt with the physical
properties shown in Table XVi. it is soiubie in water, and insolubie ln aicohol. The
aqueous solutions are acidic. The hexaaquo nickei(iljion [Ni(H, U)aj" imparts a green
color to the aqueous solution of the salt, and to the crystals of the sulfate salt. The

n)
(o)
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water molecules of the hydrated ion can be displaced by NH, in aqueous ammonia
solutions, forming blue or purple ammine complexes.

Table XVI. Nickel ammonium sulfate, hexahydrate - physical properies.

! Density, g/em® ; 1.923 |
! Solubility in water, g/100 cm® ;
| (20°C) {104 ;
; (80°C) ; 30 B

The theoretical nickel content, as Ni, is 14.9 percent. Military specification
DOD-N-51512 covering electroplating nickel salts includes type Il as nickel ammonium
sulfate (double salt), NiSO,(NH,),SO,-6H,0, with the chemical requirements shown in
Table XVIL.

Table XVII. Nickel ammonium sulfate - chemical requirements.

! Nickel content (plus cobalt), as Ni, % min ! 14.6 ;
i Iron, as Fe, % max ; 0.02 E
} Zinc, as Zn, % max § 0.025 |
i Copper, as Cu, % max ; 0.005 |
' Free acid, as H,SO,, % max : 0.10 |
{ Insoluble matter, % max | 005 |

5.10.3 Use. Nickel ammonium sulfate is intended for military use in
electroplating. “Commercial uses are as a nickel electrolyte in electroplating.

5.10.4 Packaging. Refer to 4.1

5.10.5 Safety precautions.

a. Health hazard. Nickel ammonium sulfate particles can be irritating to
the eyes, skin and upper respiratory tract. ltis a suspected carcmogen The PEL for
soluble nickel compounds, as Ni, is 1 mg/m®, and the TLV is 0.1 mg/m®. For personal
protective measures, refer to 4.3.1.

b. Fire and explosion hazard. Nickel ammonium sulfate will not burn. i
present in a fire, it can decompose and release irritating and toxic fumes of sulfur
dioxide.

c. Reactivity. Nickel ammonium sulfate is not dangerously reactive.

29
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5.10.6 Storage. Nicks! ammonium sulfate shall be stored in a cool, dry space
n dimmbdlis AlAaAn~ A bt DAadnar ¢ A NN
o ugtiiy civstu Lulitdilieis neiei v «4.0.c.

[ W 2 e 2 o S ¥ fn mmme af il e il o Al S s emmbdantial mcaa] mlAaaa fem

0. 10U/ LISPOSsAl. 1IN Cdase O SPils, gdlilel up e iy rdlgiidl aliyg pidaig il
containers for use or disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

5.11 Name. NICKEL CHLORIDE, HEXAHYDRATE NiCi,6H,0 FW 237.70
Nickel(ll)chloride, hexahydrate
Nickelous chioride, hexahydrate

5.11.1 Specification. DOD-N-51512 Nickel Salts, Electroplating.

5.11.2 Technical description. Nickel chloride, hexahydrate (pure), is in the
form of green monoclinic crystals that are deliquescent. The physical properties are
shown in Table XVIll. It is very soluble in water and alcohol. The aqueous solutions
are acidic. The hexaaquo nickel(ll) ion [Ni(H,0)J** imparts a green color to the
aqueous solutions of the salt. The water molecules of the hydrated ion can be
displaces by NH, in aqueous ammonia solutions, forming blue or purple ammine
complexes. the hydrated salt crystals of NiClL,-6H,0 contain trans-[NiCl,(H,O),] units.
The hydrated salt can be converted to the anhydrous NiCl, by heating in a stream of
HCI.

Table XVIIl. Nickel chloride, hexahydrate - physical properties.

] T i
i Refractive index ; 1.57 !
Y R R R I .« S P I R | ] ]
; Solubility in water, g/100cm ! ;
1 (20°C) : 254 f
' (100°C) ' 599 '

The theoretical nickel content, as Ni, is 24.6 percent. Nickel chloride,
hexahydrate is commaercially available with a nickel content, as Ni, of 24.55 percent.

Military specification DOD-N-51512 covering electroplating nickel salts includes
type lll as nickel chioride, NiCl,-6H,0, with the chemical requirements shown in Table
XIX. '

(3}
o
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Tabie XiX. Nickel chioride - chemical requirements.

r — T i
) , . 1 1
i Nickel content (plus cobalt), as Ni, % min ! 245 '
1 | 1
: Iron, as Fe, % max : 0.02 :
H [} 1

\ Zinc, as Zn, % max i 0.026
; Copper, as Cu, % max ; 0.005 ;
i Free acid, as HCI, % max ! 0.10 !
b Ve e a3a—— B e ! n N '
1 INSCIUDIg mdtier, vo Iidx i v.uo i
L A 3
5.11.3 Use. Nickel chioride is intended for military use in electroplating

Commercial uses are as a nickel eiectroiyte in eiectropiating.
5.11.4 Packaging. Refer to 4.1

5.11.5 Safety precautions.

a. Health hazard. Nickel chlorice particles can be irritating to the eyes,
skin and upper respiratory tract. It is a suspected carcinogen. The PEL for soluble

nickel compounds, as Ni, is 1 mg/m®, and the TLV is 1 mg/m®. For personal protective
measures, refer to 4.3.1.

b. Fire and explosion hazard. Nickel chloride is not burnable.

c. Reactivity. Nickel chloride is not dangerously reactive.

5.11.6 Storage. Nickel chloride shall be stored in a cool, dry spaces in tightly
closed containers to prevent access by moisture vapor. Refer to 4.3.2.

5.11.7 Disposal. In case of spills, gather up the dry material and place in
containers for use or disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

v

.-()1

3
®» —
—
-3
3
=
@
S

©
c

O
<

] &
D
Q

>}
0
Xe)
<2
23

—

—
v O
o

@)
o
O
0

@
v
[7)
o
b

o -
><
>
7

<

9
<

(72)

O

b]
Q3
~—t

T

)

)



Table XX. Nickel sulfate, hexahydrate - physical properties.
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The PEL for soluble

It is a suspected carcinogen.

a. Health hazard. Nickel sulfate particies can be irritating to the eyes,

5.12.5 Safety precautions.

'3

manuifactur
skin and upper respiratory tract.
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protective measures, refer 10 4.3.1.

b. Fire and explosion hazard. Nickel sulfate will not bum. If present in
a fire, it can decompose and release irritating and toxic fumes of sulfur dioxide.

c. Reactivity. Nickel sultate is not dangerously reactive.

5.12.6 Storage. Nickel sulfate shall be stored in a cool, dry space in tightly
closed containers. Refer 10 4.3.2.

5.12.7 Disposal. In case of spills, gather up the dry material and place in
containers for use or disposal. For appropriate procedures, contact the Installation

Environmental Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

5.13 Name. PHOSPHORUS TRICHLORIDE, TECHNICAL PCl, FW 137.33
Phosphorus(li)chloride

PAQ 774
O 17 9 2

5.13.1 Specification. MIL-P-10398 Phosphorus Trichloride, Technical.

5.13.2 Technical description. Phosphorus trichioride (pure) is a coloriess liquid
with the physical properties shown in Table XXIl. it is soluble in ether, benzene
chloroform, carbon disulfide, and carbon tetrachioride. It is irreversibly hydrolyzed by
water with formation of phosphorous acid and hydrogen chloride, as shown by the
reaction:

PCl,+3H,0—H,PO,+3HCI

It is also decomposed by alcohols. It fumes in moist air, as concentrated
hydrochloric acid does, because of the hydrolysis reaction. It reacts with oxygen to
give phosphorus oxychioride, POCI,, also called phosphoryl chioride. It is reactive
with excess Cl, forming PCLs.

Table XXII. Phosphorus chloride - physical properties.

| Density, (21°C), g/em® ! 1574
i Refractive index (14°C) ; 1.516 |
} Melting point, °C poo-112 ;
! Bonhng point (745 mm Hg) | 75.5 |

Military specification MIL-P-103398 covers one technical grade of phosphorus
trichloride with the physical requirements shown in Table XXIIL.

33
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Table XXIll. Phosphorus trichloride - physical requirements.

e

r T 1
' v Minimum + Maximum .
5 T 7' = {
] ) ]
i Color, Pt-Co scale ; _— i No.5 !

. . ]
| Specific gravity (15.5°/15.5°C) ; 1.582 | 1.588 !
\ Distiliation range (760 mm Hg), °C | | !
: ge \. e !
! |n|t|al DOI“ng p0|m ' 14.0 : -:,:-,‘ '
+ Dry point i --- : /8.0 :
] -—— A . M ~ " M
1 lotal range ! --- ! 3.0 i

Phosphorus trichloride, technical, is commercially available with @ minimum assay of
99.5 percent.

5.13.3 Use. Phosphorus trichloride is intended for military use as a
chlorinating agent and as a phosphorus solvent. Commercial applications include:
the production of phosphorus oxychloride, alkyl and aryl phosphites, and phosphite
and phosphonate esters. It is also used as a chlorinating agent for the production of
acid chlorides, as a chlorination catalyst, and as a condensing agent in organic
synthesis.

5.13.4 Packaging. Refer to 4.1

5.13.5 Safety precautions.

a. Health hazard. Phosphorus trichloride vapors and hydrochloric acid
fumes, resulting from reaction with atmospheric moisture, are toxic and highly irmitating
to the eyes, skin and upper respiratory tract. The liquid is corrosive and very injurious
to eyes and skin. The PEL for phosphorus trichloride is 3 mg/m® and the TLV is 1.5
mg/m . For personal protective measures, refer to 4.3.1.

b. Fire and explosion hazard. Phosphorus trichloride can react with
water

oxygen in the air or or with moisture. The heat of reaction can cause ignition
and fire.
c. Reactivity. Phosphorus trichloride is reactive with halogens and other
strong oxidizing agents.
5.13.6 Storage. Phosphorus trichloride shall be stored in a cool, dry space in
tightly sealed containers to prevent contact with air or moisture. Refer to 4.3.2

34
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5.13.7 Disposal. In case of small liquid spills, cover with a dry absorbent and
spreading, cover with a dry absorbent and place in sealed containers for disposal.
Absorbents can be mixed with soda ash or lime as an acid neutralizer. For
appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. Refer to 4.4.4. Phosphorus trichloride is on the EPA list of
hazardous substances.
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6. NOTES

3
=3
(92
wn
[¢)]
Q
— O
3
(@]
O
3
—
£
o |
wn
=
=3
3
o4
=
3
9.
jAY)
[le]
D
3
[¢0]
-
Q.
O
-
oo}
>
O,
oV]
3
(V]
0
(@]
<
oo |
(8]
—
C
-
(¢9]
—
s
5]
3
V]
<<
o
(0]

6.1 Intended use. This standard is intended to cite nomenclature, Chemical
Abstract 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 (Magnesium Carbonate through Phosphorus Trichioride) preferred for

application by the Department of Defense.

6.2 Subject term (key word) listing.

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

Magnesium carbonate, basic hydrated, technical
Magnesium chioride, hexahydrate, technical
Magnesium nitrate, hexahydrate, technical
Magnesium oxide, technical

Magnesium carbonrate, technical

Magnesium dioxide, technical

Mercurous chloride, technical

Mercury fulminate, technical

Nicke!l ammonium sulfate, hexahydrate, technical
Nicke! chloride, hexahydrate, technical

Nickel sulfate, hexahydrate, technical

Phosphorus trichloride, technical

HDIVOPMIIV I U L

Safety, hazardous chemicals

6.3 Changes from previous issue. Asterisk
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this revision to identify changes with respect to the previous issue due

extensiveness of the changes.
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