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Metai aikoxides

2. Metal carboxylates
3. Metal chelates

1.

4. Organometallic compounds
1.2 Application. Metal organic compounds, technical grade, are used in formulating

munition fillings, in formulating lubricants, as chemical intermediates, as catalysts for
polymerization reactions, and in the formulation of chemical products for a variety of

applications.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards. and handbooks. The following specifications,
and handbooks form a part of this document to the extent specified herein.

ta rds,
Unless otherwise specified, the issues of these documents are those hsted in the issue of

oF 2T =2l

he Dapartment of Defense Index of Specifications and Standards (DODISS) and
t

reDERAL
T1-P-585 Preservative Coating for Canvas
PPP-C-2020 Chemicais, iiquid, Dry and Paste, Packaging of
MILITARY

MIL-8-210 Sodium Oxalate, Technical (Metric)

JAN-C-263 Calcium Stearate

JAN-B-366 Barium Stearate

MIL-M-542 Magnesium Stearate (For Use in Ammunition)

JAN-C-628 Calcium Oxalate (For Use in Ammunition)

JAN-B-660 Barium Oxalate (For Use in Ammunition)

MIL-L-758 Lead Stearate (For Use in Ammunition)

MIL-S-12210 Strontium Oxalate

MIL-L-13788 Lead Salicylate

MIL-L-17699 Lead 2-Ethvl Hexoate

MIL-L-17700 Lead Sahcﬂate

MIL-W-18142 Wood Preservative Solutions, Oil Soluble, Ship
and Boat Use

MIL-C-20470 Calcium Resinate

MIL-F-46032 Fungus Resistant Treatment for Sandbags,
Copper Processes

MiIL-L-51131 Lithium Stearate

DOD-C-82660 Chromium 2-Ethyl Hexoate, Technical

MiL-C-85483 Catalyst, Burn-Rate 2,2-Bis (tthyiferrocenyl)
Propane




Downloaded from http://www.everyspec.com

MIL-STD-1445A
STANDARDS
FEDERAL

FED-STD-313 Material Safety Data Sheets, Preparation and
the Submission of

MILITARY
MIL-STD-12 Abbreviations for Use on Drawings and in
Specifications, Standards and Technical
Documents

I lnlaee Athaniica indicatad ~raniae af Fadaral and military ernactfications standards
WIHTOO WU IO TTIOU 1 IMIWRILU W) WAV ITT W Wt S S I 1T IR ] DR i i wRati Wy i) 2 osms s sy '
and hanmdha~le ara auailahla fram: (AHA NONQADY CruictAamar Qoarvicra Standardization
alid HIalIUPDUUNDS ail T avaliagvio Huilih \MNL VU JT ) WUHOIUTTUE U8 Vi, ULl I i

MNanimmmmba MNedar Nacly 7NN DAakRbkine Auamiia DiA~ AN Dhiladalnlhia DA 1Q111_.8NQ4

DOCUITISTILS UIUCT WEeONR, 1 VU NJUUUITID AVTIHIUCG, DIUY TIUW, T 1HIQUTIPING, 0y 1V T ITwwoTs
PN R Y o Y L My . d Ao immmembon Aemirsiema AmAd s ibliastiAama Tha fAallaurnmn
L. 1.4 LG 1UHUWIL Y
. P PR P S U S SR N Sy S SIS SRy i § S PR POy T IR YN
other Govemment gocuments, arawings, ana puniiCations 101 a pait 01 is QUtunic v
.. . . . s a - A at . R ¥+ L SR S RS ¥ PUPEGRE Y Y P 1 SN
the extent specified herein. Uniess otherwise specified, the issues are tho cited in the

solicitation.

CODE OF FEDERAL REGULATIONS (CFR)

Title 29 Department of Labor, Occupational Safety and Heaith Agency
(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

Regulations

DEPARTMENT OF DEFENSE (DOD) PUBLICATIONS

NON 41485 1Q.R-1 Storane and Materials Handling
- Nl bt T TN’ I W 1IN " N b uuv s N TXTWRANS T R - k-4
NAN A1RN0 21_AA Nafanca 1 lilizatinn and Nisnnsal Manual
N/ TT IV L )TV L/ CIVITW W LHTATIUWI | G 1 A/ Tl svelms o=
NNANABNENE I D NN  Harardaine atariale Information Svstem
W/ VDUJVV. . JTLiN LN I 1QLQ WVUUT BRI Ik~ LRI PIRRRL=1 S AN R Ly SR )
Liawarcdain Ham | ictim~
nazZarGous nwsin Lisuiny
“ oAt rAA Prmm. immbimomm] memed Eomcinmmmnamial aaltlh RDacniratAn,
10 WVIEU QUL UCLUpational and chivifGrinsiiiatl ficaiil nespuaivl y
(DLAM 1000.2) Protection Program
—— o amm e N ) . YUY BN T P VY VY o Wy b
B MED 506 Occupational and Environmental Heaitn Uccupationai
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T™ 38-250 Packaging, Materials Handling - Preparation of
Hazardous Materials for Military Air Shipment
AR 11-34 The Army Respiratory Protection Program

DEPARTMENT OF HEALTH AND HUMAN SERVICES (DHHS)

U.S. Public Health Service National Toxicology Program, Fourth Annual
Report on Carcinogens, Summary of 1985.

Contractual acquisition of Material Safety Date Sheet Information (Paragraph
52.223-3).

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

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

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
(Public Law 94-580 Management of Items Classified as Hazardous Waste.)

(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 dlrected by the oontrac’nng officer.)

2.2 Nguﬁmmmgnmmmm The followrng documents form a part of this

document to the extent spacified 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.

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.

Volume 13: Transactions of ACGIH Activities 1985 Conference.

>
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(Application for copies should be addressed to American Conference of
Governmental Industrial Hygienists, Kemper Woods Center, 1330 Kemper Meadow Drive,
Cincinnati, Ohio 45240.)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

v, v
(Application for copies should be addressed o American National Standards
Institute, 11 West 42nd Street, New York, NY 10036.)
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM E 11 Standard Specification for Wire-Cioth Sieves for Testing
Purposes
ASTM E 380 Standard for Metric Practice

(Application for copies should be addressed to American Society for Testing and
Materials, 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 for CAS files and database using the Registry
Number, contact Chemical Abstracts Service, Customer Services, P.O. Box 3012,
Columbus, Ohio 43210.)

INTERNATIONA!L AGENCY FOR RESEARCH ON CANCER (IARC)

Moenocgraphs on the Evauation of the Carcinogenic Risk of Chemicals to Man

{(Application for copiss should be addressed to World Health Organization,
international Agency for Research on Cancer, 45 Sheridan Street, Aibany, New York
4NDHAaN\
£V,

INTERNATIONAL AiR TRANSPORT ASSOCIATION (IATA)

Dangerous Goods Regulations
5

1 NAl AA v
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(Applications for copies should be addressed to the Publications Assistant,
International Air Transport Association, 2000 Peel Street,.Montreal, Quebec, Canada H3A
2R4 )
s T ,
INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO)
Tachnical Instructions for the Safe Transport of Dangerous Goods by Air,
NS ONDOA ANLINNALC
LUV JLOK~AINNIVUO
(Application for copies should be addressed to the Document Sales Unit,
international Civii Aviation Organization, 1000 Sherbrooke Street West, Suite 400,

iIME ORGANIZATION (iMO)

international Maritime Dangerous Goods Code (IMDG), Publication 200
89.10.E, Volis. I-IV.

(Application for copies should be addressed to the International Maritime
Organization, 4 Albert Embankment, London SE! 7SR.)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
National Fire Codes

(Application for copies should be addressed to National Fire Protection Association,
Battery March Park, Quincy, MA 02269.)

THE UNITED STATES PHARMACOPEIA CONVENTION, INC. - NATIONAL
FORMULARY (USP-NF)

The United States Pharmacopeia - National Formulary

(Application for copies should be addressed to The United States Pharmacopeid
f‘onvanhnn Inc. - anmnal Formulary, Order Processing Dept., P.O. Box 2248, 12601
Twinbrook Parkway, Rockville, MD 20852.)
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2.3 Qrder of Precedencse. In the svent of a conflict betwesen the text of this
document and the referencas cited herein, the text of this document shall take precedencs.
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Nothing in this document, however, supersedes applicable laws and regulati
¢ exemption has been obtained.
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3. DEFINITIONS

3.1 Definitions of Technical Terms.

3.1.1 Flash point. The lowest temperature at which a liquid or solid will give off
a vapor sufficient to form an ignitable mixture in air.

3.1.2 Metal Alkoxides. Metal alkoxides are produced by the reaction of alcohols
with active metals.

3.1.3 Metai Carboxyiaies. Metai carboxyiaies are the aikaii, aikaiine-earih, and
heavy metal salts of the carboxylic acids.

3.1.4 Metal Chelates. The holding of a metal atom between two atoms of a
simple moleculie is calied cheiation.

3.1.5 Organometallic Compounds. An organometallic compound is one in which
there is a bonding interaction (ionic or covalent, localized or delocalized) between one or
more carbon atoms, of an organic group or molecule, and a main group, transition,
lanthanide, or actinide metal atom or atoms.

3.1.6 Oxidizing agent. A substance that gains electrons as a result of an

oxidation-reduction reaction. It causes an increase in the oxidation state of another
substance.

3.1.7 Reagent grade. Denotes reagent grade chemicals which do not bear a label

stating the percentages of the imoortant impurities nresent, Reaqent grade nhnmmnlc
'.ll LA v v AN W W
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have hm:ted use in analytical work because of the uncertainty as to the kind and amount
of impurities present. These chemicals find extensive use in laboratory synthesis and in
certann analytical procedures where the inherent impurities are not critical to the intended

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

3.1.9 Technical grade. 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 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.
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3.2 Abbreviations. The use of abbreviations in this military standard is in
accordance with MIL-STD- 12 where applicable. Metric system abbreviations and symbols
are in accordance with ASTM E 380. Other abbreviations are as follows:
ACGIH American Conference of Govemmental Industrial Hygienists
ANSI American National Standards Institute
BM Bureau of Mines
CAS Chemical Abstracts Service
CFR Code of Federal Regulations
CHEMTREC Chemical Transportation Emergency Center
DOD Department of Defense
DOT uepanmem of Transportation
CRMO Defense Reutilization and Marketing Office
DRMS Defense Reutilization and Marketmg Service
EPA Environmental Protection Agency
FW Formula Weight
HMIS Hazardous Materials information System
IARC International Agency for Research on Cancer
MSDS Material Sarezy Data Sheet
MSHA Mine Safety and Health Administration
NIOSH National Institute for Occupational Safety and Health
OSHA Occupational Safety and Health Administration
PEL Permissabie Exposure Limit
RCRA Resource Conservation and Recovery Act
TCLP Toxicity Characteristic Leaching Procedure
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4. GENERAL REQUIREMENTS

4.1 Packagqing data and labeling. All chemlcals included in this standard shall
be packaged in accordance with Federal Specification PPP-C-2020 and all applicable

documents referenced therein. When the commodity is a hazardous material, the shippin
containers for domestic shipments using commercial carriers shall be labeled i

......... eec In

a_ggg_rc_ia_nge wrth current npn::rfmpnt of Tr:m:nnrf:mon, (DOT) Hazardous Materials
i tainers for intermationa

........ N AGdil T WE W W TIWNAT | 1G4V 1G4

Hazardous Materials Regulations appropriate for the mode of shipment used (see Para.
2.2 herein). When shipping hazardous material by military aircraft, the requirements of TM
38-250 shall apply. Additionally, each item shall be packaged and labeled as specified in
the applicable contract or order. All labels shall comply with Hazard Communication
Standard, 29 CFR 1910.1200 (f) and the appropriate domestic or International Hazardous
Materials Regulations.

4.2 Hmrﬁgu;_mg:_eﬂ_a[g_{nigmﬂgn DOD 6050.5, DOD Hazardous Materials
information System (HMIS) acquires, reviews, stores, and disseminates Material Safety
Data Sheet (MSDS) information for all hazardous materials used by DOD. The contractual

acquisition of a MSDS is accompiished through use of Federai Acquisition Reguiation,
paragraph 52.223-3, Hazardous Material Identification and Material Safety Data. The
MSDS is prepared in accordance with the instructions in FED-STD-313 and shall comply

with the requirements of Hazard Communication Standard, 29 CFR 1910.1200 (g).

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 intermittent, non-routine exposure (i.e., not
exceeding 1 hour/day for 1 day/week), when the installation medical authority determmes
that there are no feasible engineering or work practice controls, during interim periods
when enclneennc controls are bemo designed and/cr installed, durmn emerceng;es or for
suoolemenhno other control measures (refer to TB MED 502 or DI AM 1000.2). Ventilation

N s e

ontrols shall be :ar(pnnafp
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to remove hazardous concentrations. Empl
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equipment shall be included in a respiratory protection program that meets the minimal
requirements as stipulated in AR 11-34, "The Army Respiratory Protection Program".

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 ointments commonly known as “barrier creams” may be of value

in certain cases. However, barrier creams shall not be used to replace protective clothing.
and water aftar

1]

handling. When not in use, keep in a tightly closed containe
eyes, remove any contact lenses and irrigate with copi
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empioyees know potential hazards of the chemicals with which they come in contact and
the symptoms of exposure, as well as how these chemicals that affect the body and bodily
functions. Employees shall be adequately trained to render first aid. Additionally, any
employee involved with the packaging, preparation, handling or causing a hazardous
material to be shipped or transported, shall be provided with all of the training specified
in 49 CFR 172 Subpart H.

4.3.1.5 Exercises. Participation in training exercises shall be stressed to

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
bs obssrved in consonance with the DOD storage regulations.

10
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4 3.2 1 Flammable combustible nvronhoric and ignitable matarials A flammable
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spontaneousiy in dry or moist air at or beiow 54.5°C (130°F). Materiais with fiash points
of 83.3°C (200°F) or higher are to be considered as bumabie. The DOT has permitted,
for domestic shipments only and except for shipments by air or water, that *...a flammabie
iiquid with a flash point at or above 38°C (100°F)..." and which does not meet the
definition of any other hazard ciass as defined in 439 CFR, may be re-classed as a
combustible liquid. The Environmental Protection Agency (EPA), in 40 CFR 261.21,
designates the criteria 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
seif-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 shail 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. It is important to provide adequate ventilation in
storage areas, and to locate the stora m fire hazards.
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form expiosive mixtures on con
oduce toxic gases. Such waste materiais exhibit the
characteristic of reactivity (R) as designated by the EPA in 40 CFR 261.23. These
mateniais shaii be stored in weli-ventiiated, cool, dry areas. Ali containers shaii be tightiy
sealed. These materials are a fire hazard in contact with water or moisture: therefore, it
is essential that no sprinkler 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.
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*Refers to materials that have become hazardous waste.

11
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4.3.2.3 |ncompatible matefials. Materials that are chemically incompatible shall be
segregated in the storage of both serviceable and unserviceable 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. Hazardous material storage compatibility may also be
determined through use of the EPA Hazardous Materials Compatibility Chart. This chart
determines reactions of most binary combinations of hazardous wastes by assigning
Reactivity Group Numbers (RGNs) based on chemical classes and general chemical
reactivities.

4.3.3 Chemical hazardous exposure limits. Chemical hazardous exposure limits
for airbome concentrations of substances are obtained from the current TLVs in Threshold
Limit Values for Chemical Substances in the Work Environment adopted by the American

o~ 2 . oo e b

Conference of Governmental Industrial Hygienists \f-\bulr‘l), current Occupational Safety
and Health Administration (OSHA) Permissible Exposure Limits (PEL), 28 CFR 1910.1000;
and NIOSH Recommendation for Environmental 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 H for suspected carcinogens. Category | substances have
standard exposure limits set at the lowest possible levels. Category Il substances have
standard exposure limits set to prevant acute or chronic effects.

4.3.4 Toxicity. Toxicity information for chemical compounds is available from
various publications and from MSDSs, which are collected in the DOD 6050.5-LR
Hazardous Materials Information System.

4341 EPA Toxic (T). Some waste chemical compounds have been designated
by the EPA as toxic wastes (T) in accordance with the criteria shown in 40 CFR
261.11(a)(3).* Some commercial chemical wastes are listed as toxic wastes under 40 CFR
261.33 (f).

SN A s Y2 P

4.3.4.2 EPA Acute Hazardous Toxicity (H). Some waste chemicai compounds have
been designated by the EPA as acute hazardous wastes (H) based on toxicity in

accordance with the criteria shown in 40 CFR 261.11(a)(2).* Some commercial chemical
wastes are listed as acutely hazardous in toxicity under 40 CFR 261.33(e).

4.3.4.3 EPA Toxicity Characteristic Leaching Procedure (TCLP). This procedure

is 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

*Refers to materials that have become hazardous waste.
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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 EPA as being
a hazard to groundwater in a landfill environment. (See 40 CFR 261.24)*

4.4 Pollution and disposal.

441 Polluﬁnn mtpntial All items described in this standard shall be assumed t
mini o

g =R S Lo N

(
(

lcance can be obtained from your
servucmg UGTGHSG Reutiiization on procecures requurec for

proper reporung 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 Recovery
Act (RCRA) (Public Law 94-580). Iltems have been identified as meeting the
characteristics of a hazardous waste (i.e., ignitable, corrosive, reactive or are subject to
Toxicity Characteristic Leaching Procedure (TCLP); or they are listed (e.g., toxic or acute
hazardous wastes) according to Identification and Listing of Hazardous Waste, 40 CFR
Part 261, 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 UQ EPA and State, and shall be

manaoed in accordancp with Federal, State and local laws. The three main disposal

methods are tum-in to the DRMO, on-post disposal by installation personnael, or dmnosal
by commercial contract. Hazardous wastes that cannot be used or disposed of as stated
iNAdA A4 29 chall ha etAarad iinAdAar anvirmnmantallu eafa AAnnAitinne 1t enitahla mathade nf
HI 7. V.o SV IGAT W AW UN WLIINEC T IV W TG lKCIll, WCATU WWIIINIINWVI IO WLV IWIVNQWIW 111U WY W
Aiern~nenl ara Aatarminass Clhnart tarn starmma flacne tham ON Aausn) ramiiiracs Aaranar
Wi SQGl QIY JUTITIHHHTTOU, IRALTIONIT Ol ﬂuU \lvaa vialiT ov ua D] IU\.‘UI!U° [ s
b it [ A rmmmlrmnmionm Amal fanilitinnl iov Ammamardaman wianbdbn AN MPED NN DA Al blan mblaAva
LWilain niicin \i.o,, pauvhayii aliu 1audniues) il altluiuail WIUI 2V UM\ LUL.O0% U LT auuyve
POy SR l e bmmen mbmomemem oo ombmm Al A B oel oo e e m e AL o b A PPPYVA o b
rererence. LONG-1eMN Siorage (greater nan SU gays) requires permitting uy ine crA or by
Al o r\A'_A_ [N P = TN Sy LU e oY B s ol i lal o Y. B! 1 — [Py WY 3 ¥ a
e oldie unaer l‘"UDHC aw J4-o00U (KU ) in compuance with the requi ements o1 4u

CFR, Parts 264 and 265. Physicai custody wiii be accompiished by the acnvuy with
conforming storage or most nearly conforming storage. When physicai 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

13
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in accordance with 40 CFR Part 262. 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 ranu;atmng may be more stringent than depra! requirements.

Lo VVICELT QI IR LA ¥ L e Ak
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transported to an approved or permitted dis
transportation and record-keeping requirements for th s waste matena! 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
properiy coordinated with the appropriate Federai and State agencies responsible for
health and environmental aspects of hazardous wastes. It is imperative that the proper
description of the waste accompany the packaged item at all times. Final disposal of the
waste item shall be accomplished by reutilization, transfer, donation or sales by DRMO 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 (1-800-424-8300). Applicable procedures of the local spill contro!l ptan shall
be followed. Necessary respiratory, eye, and skin protection measures are to be used

while performing cleanup operations.

4432 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 Offices.

444 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

3
z
o)
0

CONTRACTING OUTSIDE THE DEPARTMENT OF DEFENSE OR ANY PERSON OR
PERSONS CONTRACTING WITH ANY INSTRUMENTALITY 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
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TO VERIFY AND ASSUME RESPONSIBILITY FOR THE SUITABILITY OF THESE
INSTRUCTIONS TO HIS PARTICULAR SITUATION, REGARDLESS OF SIMILARITY TO
A CORRESPONDING DEPARTMENT OF DEFENSE OR OTHER GOVERNMENT
SITUATION.

15
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5. DETAILED REQUIREMENTS
5.1 Name. Metal Alkoxides.
Alcohols, as weak acids, can react with active metals, such as sodium, to form

hydrogen gas and the metal alkoxsdes Since alcohols are weaker acids than water,
sodium alkoxides cannot be prepared by the reaction of the alcoho! with sodium hydroxide.

sodiur des car ed by eactior d
Aluminum, as an active metal, can also react with alcohols in the presence of mercuric
chloride catalyst to form the metal alkoxides. Aluminum alkoxides can also be prepared
by reacting alummum chloride with sodium alkoxides

Many metal chlorides undergo solvation and/or partial solvolysis with alcohols. In
the presence of a base, such as ethoxide ion, ammonia, or pyridine, the replacement of
chloride is complete and the metal alkoxide are formed. Titanium alkoxides and other
reeseibim A IlbAviAdas ~mam ko Albaimad s ik ramsadi e s
transition metal alkoxides } be obtained Oy Sucn reactions.

— 2 o - N YaVYa i)

nd the titanium alkoxides, Ti(OC,Hs),,
tnmenc The metal alkox&des are also

The metal alkoxides are reactive with water. They are useful in organic synthesis.

Aicohols can react with a number of inorganic oxygen acids or very reactive
inorganic halides to form esters. Some metal alkoxides, such as those of boron and
titanium, are also considered to be inorganic esters, and can be named as trialkyl borates
and tetraalkyl titanates.

5.1.1 Aluminum Alkoxides.

51.1.1 Name. Aluminum n-Butoxide AI[O(CH,);CH,], FW 246.33
Aluminum butylate CAS 3085-30-1

5.1.1.1.1 Technical description. Aluminum n-butoxide (pure) is in the form of white
crystals with a density of 1.025 g/lcm> It has a melting point of 101.5°C and a boiling point
of 290° to 310°C at 30 mm Hg. It is soluble in aliphatic, aromatic and chiorinated

hydrocarbons.

overnment

1.2  Specification.  Manufacturer's requirements.  (No

G

-
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5.1.1.1.2.1 Requirements. Commercially available aluminum n-butoxide has a

purity of S0 to 95 percent.

5.1.1.2 Name. Aluminum sec-Butoxide Al[OCH(CH,)C,H:]; FW 246.33
Aluminum sec-butylate CAS 2269-22-9

5.1.1.2.1 Technical description. Aluminum sec-butoxide is a liquid with a density
of 0.967 g/cm®, and a boiling point of 200° to 206°C at 30 mm Hg. The closed cup flash
point is 27°C (82°F). The theoretical aluminum content is 10.97 percent.

5.1.1.22  Specification.  Manufacturer's reqguirements. (No Govermnment
specification.)

5.1.1.2.2.1 Requirements. Commercially available aluminum sec-butoxide has an
aluminum content of 10.7%, minimum, corresponding to a minimum assay of 97.7 percent.

=]

5.1.1.3 Name. Aluminum tert-Butoxide AllOC(CH,)a)5 FW 246.33

Aluminum tert-butylate CAS 556-91-2

5.1.1.3.1 Technical description. Aluminum tert-butoxide (purs) is in the form of

white crystals with a density of 1.0251 g/cm®. 1t sublimes at 180°C, and has a meiting
point above 300°C in a sealed tube. It is very soluble in organic solvents

5.1.1.3.2 Specification. Manufacturer's requirements. (No Government

enanifiandin

5.1.1.3.2.1 me Commerciaily avaiiabie aiuminum tert-butoxide is
supplied with an assay of 97 percent.

5.1.1.4 Name. Aluminum Ethoxide Al(OC,Hs),
Aiuminum ethyiate CA
Trigthoxyaluminum
Aluminum triethoxide

5.1.1.4.1 Technical description. Aluminum ethoxide (pure) is in the form of white
crystals with a density of 1.142 g/lcm®. It has a melting point of 134°C, and a boiling point
of 205°C at 14 mm Hg. It is very slightly soluble in alcohol and ether. It is decomposed
by water.

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

17
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5.1.1.4.2.1 Requirements. Commercially available aluminum ethoxide is supplied
with an assay of 97 percent.

5.1.1.5 Name. Aluminum Isopropoxide Al[OCH(CH;),14 FW 204.25
Aluminum isopropylate CAS 555-31-7

5.1.1.5.1 Technical description. Aluminum isopropoxide (pure) is in the form of

white crystals with a density of 1.0346 g/cm”®. *t has a melting point of 118.5°C, and a

5.1.1.5.2  Specification.  Manufacturer’s requirements. (No Government
specification.)
5.1.1.5.2.1 Requirements. Commercially available aluminum isopropoxide has an
aluminum content of 12.9%, minimum, corresponding to a minimum assay of 97.5 percent.
5.1.1.6 Use. Aluminum alkoxides provide a nonaqueous soivent soiubie form of
e somm £ £
1

[
or use i‘1 the synthesis of organic compounds, as reducing agents and as
’ on ¢ aiysts. Other uses include the production of fabric water-proofing
ink m d ifiers, lubricants, and the curing of epoxy resins.
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5.1.1.7 Safety. Aluminum alkoxides are flammable liquids or solids, and can emit
irritating and toxic fumes if heated to decomposition. They are deoomposed by water with
the release of flammablie alcohol vapors. _There are no PELs or TLVs referenced for
aluminum alkoxides. They are strong local imitants of eyes, skin and mucous membranes,
so contact shall be avoided. (Refer to 4.3.1.)

5.1.1.8 Storage. Aluminum alkoxides shall be stored in tightly sealed corrosion-
resistant containers in a cool, dry place. (Refer to 4.3.2.)

5.1.1.9 Dispeosal. In case of solid spills, recover in dry state and place in containers
for disposal. In case of small liquid spills, absorb with non-reactive absorbent and place
in containers for disposal. In case of large liquid spills, dike to prevent spreading. For
appropriate procedures, contact the Installation Environmental Office, the DRMO or
Safety and Health Offices. (Refer to 4.4.)

Aluminum alkoxides have EPA Hazardous Waste Classifications - Ignitable, Waste
No. DOO1; and Reactive, Waste No. D003.

512 Antimonv Alknvidae
<. 1.2 AMIMENY AIKOXIJ8S.
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5.1.2.1.1 Technical description. Antimony n-butoxide is a iiquid with a boiiing point

2 o~

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

5.1.2.1.2.1 Requirements. Commercially available antimony n-butoxide has an
analysis for antimony content of 36.0 percent.

5.1.2.2 Name. Antimony Ethoxide Sb(OC,Hx), FW 256.93
Antimonous ethoxide ' CAS 10433-064
Antimony (lll) ethoxide
Antimony ethylate
Triethy!l antimonite

5.1.2.2.1 Technical deccription  Antimony ethoxide (pure) is a coloriess liquid with
a density of 1,524 g/cm’®, and a boiling point of 95°C at 11 mm Hg. It is scluble in organic
sclvents, The theorstical carbon content is 28.1%, and the hydrogen content is 5.88
percent.
5.1.2.22 Specification. Manufacturer's requirements. (No Govermment
specification.)
5.1.2.2.2.1 Requiremenis. Commerciaily avaiiabie antimony ethoxide nas an
anaiysis for carbon content of 27.9% and a hydrogen content of 5.87 percent.
5.1.2.3 Name Antimony Methoxide Sb(OCH,), FW 214.88
Antimonous methoxide CAS 29671-18-9
Antimony (ill) methoxide .
Antimony methylate

Trimethyl antimonite

5.1.2.3.1 Technical description. Antimony methoxide is a crystalline solid. Itis a
water-sensitive compound.

-
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5.1.232 Specification.  Manufacturer's requirements. (No Government
specification.)

5.1.2.3.2.1 Requirements. Commercially available antimony methoxide with an
assay of 95 percent.

5.1.2.4 Use. Antimony alkoxides provide a nonagueous solvent soluble farm of
antimony for use in chemical synthesis.

5.1.2.5 Sgfety. Antimony alkoxides are flammabls liquids, or flammable or burnable
solids, and can emit imritating and toxic fumes if heated to decomposition. They are
decomposed by water with the release of flammable alcohol vapors. The PEL and TLV
i 3 H s o allmialac e b el
for antimony compounds, as Sb, are 0.5 mg/m®. Antimony alkoxides are strong irritants
1 ~ PPy P mbamll e mi ot do ol /N Lo A AN 4\
of the eyes, skin and mucous membranes, so contact shall be avoided. {Referto4.3.1.)
E 4 5 0 CQiace e A ek M P S WY | S TR S S PR S TP . , .
V. 1.£.0 2WQ1QYE. ANLMONY alkoxiaes snall be storea in ugntly seaied corrosion-
roanimbomrmd Ammb i mma tea m e b e b ST £ L. A A
resisiarit fainiers in a 1, Uy pidCe. (R8ial 10 4.5.£.)
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5.1.2.7 Disposal. in case of soiid spiiis, recover in dry state and piace in containers
for disposal. in case of smaii liquid spilis, absorb with non-reactive absorbent and place
in containers for disposal. In case of large liquid spills, dike to prevent spreading. For
appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. (Refer to 4.4.)

Antimony alkoxides have EPA Hazardous Waste Ciassifications - Ignitable, Waste
No. D001, Reactive, Waste No. DOO3; and Toxic.

5.1.3 Boron Alkoxides.

5.1.3.1 Name. Boron n-Butoxide BIO(CH,);CH,]; FW 230.16
Boron tributoxide CAS 688-74-4
Tributoxyborane
Tributyl borate

5.1.3.1.1 Technical description. Boron n-butoxide is a colorless liquid with a boiling

peint of 103° to 106°C at 8 mm Hg. It is decomposed by watsr. :
5.1.3.1.2 Specification. Manufacturer's requirements (No Government

20



Downloaded from http://www.everyspec.com

M _QTN_14A8A
WHL=O 1 W= iS%590M
5.1.3.1.2.1 Requirements. Commercially available boron butoxide has a density
of 0.853 g/cm?, a refractive index of 1.4100, a melting point of -70°C, and a boiling point
of 230° to 235°C. The closed cup flash point is 93.3°C (200°F).
51.3.2 Name. Boron Ethoxide B(OC,Hs), FW 146.00
Boron tnethoxnde CAS 150-46-9

51.3.21 Iggnmgauie&mmﬂ Boron ethoxude (pure) is a colorless liquid with a

84 T W oYW Ao
t

d a density of 0.864 g/cm®, a melting point of -84.8°C, and a
C. it is decomposed by water.

refractive index

boiling point of 1

m»

of 1.
117.4°

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

5.1.3.2.2.1 Requirements. Commercially available boron ethoxide has an assay
of 97 percent. The closed cup flash point is 11°C (52°F).

5.1.3.3 Name. Boron Methoxide B(OCH,), FW 103.92
Boron trimethoxide CAS 121-43-7
Trimethoxyborine
Trimethyl borate

5.1.3.3.1 Technical description. Boron methoxide (pure) is a colorless liquid with
a refractive index of 1.3610 at 20°C, and a density of 0.815 g/cm®, a melting point of -29°
C, and a boiling point of 68.7°C. It is soluble in alcohol and ether, and is decomposed by
water.

5.1.3.3.2 Specification. Manufacturer's reguirements. (No Government
specification.)

5.1.3.3.2.1 Requirements. Commercially available boron methoxide has a boiling
range of 67° 10 69°C. It has a closed cup flash point of -8°C (16°F).

12 4

5.1.3.4 Name. Boron n-Octoxide B[O(CH,),CH,}, FW 388.47
Boron tnoctoxrde CAS 2467-12-1
Trimmtmunddaariom s

51341 IﬁthmﬁL,dﬁsﬂle Boron n-octoxide is a colorless liquid with a

“ ) As o

refractive index of 1.4350 at 25°C, and a density of 0.846 g/cm® at 23°C, a boiling point

21
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of 192° to 194°C at 2 mm Hg, and 378° to 378°C at 760 mm Hg. It is scluble in
hvdracarhon flilide and carbhon tetrachlarida It ie darnmnnecad hy watar Ar maictiira hy
ll]-l NNl AW 1Tl vd W Wil % WOd) & Wi 1 AW AT SldWT T T Nl W e 1w \akulyvuwu U, VIGALWI Wi 1T IWVIDGWNWI O W
hydrolysis. The thecretical boren content is 2.72 percent
R 4 2 A9 Cramrnifiratinm Marm farhiirarle ramiiirarmante NI~ DAvnreraand
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specification.)
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content of 2.74 percent. it has an open cup flash point of 188°C (370°F).
5.1.3.5 Name. Boron n-Propoxide B(OCH,CH,CH,), FW 188.08
Boron tripropoxide CAS 688-71-1
Tripropoxyborine
Tripropoxyboron

Tripropyl borate

5.1.3.5.1 Technical description. Boron n-propoxide (pure) is a liquid with a density
of 0.867 g/cm?®, a refractive index of 1.3948 at 20°C, and a boiling point of 175°C.

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

5.1.3.5.2.1 Requirements. Commercially available boron n-propoxide has a boiling

P T o Ve P Y N

y water with the reiease of fiammabie aicohoi vapors. There are no PELS or TLVSs
referenced for boron aikoxides. They are iocai irritants of eyes, skin and mucous
membranes, so contact shaii be avoided. (Refer to 4.3.1.)

5.1.3.8 Storage. Boron alkoxides shall be stored in tightly sealed corrosion-
resistant containers in a cool, dry place. (Refer to 4.3.2.)

5.1.3.9 Disposal. In case of small liquid spills, absorb with nonreactive absorbents
and place in containers for disposal. In case of large liquid spills, dike to prevent

N
N
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spreading. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

Boron alkoxides have EPA Hazardous Waste Classifications - Ignitable, Waste No
D001 (depending on the flash point); and Reactive, Waste No. D003

04 A4 NaAarma MR Armmamitim m DodaAauiAda OIAFTNN/LI N LYY C\A\Al N NE

(oA R B neaiiits. goiiiariuuiii rimouluAIiue A AT B DY KA R EI MY rvv SJOO.UJ
Germanium (IV) butoxide CAS 25063-27-8
Tetrabutoxygermanium
Tetrabutyi germanate

5.1.4.1.1 Technicai description. (.aermamum n-butoxide is a liquid with a refractive

index of 1. '2 5 a density of 1.0173 gicm® at 20°C, and e boiling point of 143°C.

5.1.4.1.2 Specification. None.

5.1.42 Name Germanium Ethoxide Ge(OC,Hs), FW 252.84
Germanium (IV) ethoxide CAS 14165-55-0

Tetraethoxygermanium
Tetraethyl germanate

5.1.4.2.1 Technical description. Germanium (IV) ethoxide is a liquid with a melting
point of -81°C and a boiling point of 185.5°C.

5.1.4 2 2 Specification. None.

5143 Nama Garmanium lennrannvide 2alDCHICH ) F\A/ 208 g4
™89 AXMLIIN: ST T IR M GV T VR WA NSUNI S\ 1324 AR
darmanitim (W) ieanrannvida CAQ 214184.4R.3
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Tatraienanranrmul marmanata
1 SWaisCPpICpYy gaimanae
£ 4 A" d  Woabioo ol om 2 P S SR et o Bl Al
5.1.431 W&U Germanium lsopropoxm is a liquid with a
refractive index of 1.4141 at 20°C, a density of 1.0245 g/em?® at 20°C, and a boiling point
of 108° C.

23
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5.1.4.4 Name Germanium Methoxide Ge(OCH,), FW 196.73
Germanium (IV) methoxide ) CAS 992-91-6
Tetrammhoxygp manium
Tetramethvl nermanate

5.1.4.4.1 Technical description. Gemmanium methoxide is a liquid with a refractive
i 3 ~ormalbiomm mmimb o O o ad
index of 1.4015 and a density of 1.3254 g/cm® at 20°C, a melting point of -18°C, and a
; ) .
boiling point of 145°C
PPN H Py SRy | (P
5.1.4.4.2 Specification. None.

5.1.45 Use Germanium alkoxides provide a nonaqueous soiubie form of
germanium for use in the synthesis of organic compounds.

5.1.46 Safety. Germanium aikoxides are flammabie or combustibie liquids, and
can emit wrnaung and toxic fumes if heated to decomposition. They are decomposed by
water with the release of flammable alcohol vapors. There are no PELs or TLVs
referenced for germanium alkoxides, but they are strong local irritants of eyes, skin and
mucous membranes, and contact shall be avoided. (Referto 4.3.1.)

5.1.4.7 Storage. Germanium alkoxides shall be stored in tightly sealed corrosion-
resistant containers in a cool, dry place. (Refer t0 4.3.2.)

5.1.4.8 Disposal. In case of small liquid spills, absorb with nonreactive absorbents
and place in containers for disposal. In case of large liquid spills, dike to prevent
spreading. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

Germanium alkoxides have EPA Hazardous Waste Classifications - Ignitable,
Waste No. D0O01; and Reactive, Waste No. D003.

515 §ggiumAlkoxides.

3

5151 Name Sodium n-Butoxide Na[O(CH

Sodium n-butylate CAS 865-48-5

)sCH,l FW a6 11

3y vV JO.

E

ol. Itis decomposed by w

2 Specification.  Manuf s requirements. (No Government



Downloaded from http://www.everyspec.com

MIL-STD-1445A

of a solution (19%) in n-butanol with the physical properties shown in Table |, and the
typical chemical analysis shown in Tabie Il.

Color and appsearance Light yellow, slightly turbid
Specific gravity (20°C) 0.861
Freezing point -21°C
Initial boiling point 118°C
Flash point (closed cup) 42.9°C
(109°F)
TABLE Il. Sodium n-butoxide solution in butanol - typical chemical analysis.
l‘aOC‘l '9 19-6%
a,C0, 0.04%
NaOH 0.14%
C.HeOH 80.5%
5.1.5.2 Name. Sodium Ethoxide NaOC,H, FW 68.05
Sodium ethylate CAS 141-52-6

5.1.56.2.1 Technical description. Sodium ethoxide, anhydrous, is in the form of a
white powder with a melting point above 300°C. It's adduct with ethanol,
NaOC,Hs-2C,H;OH, is also a white powder or needles which decompcses on heating with
loss of C,H;OH. It is soluble in ethanol, and is decomposed by water.

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

5.1.5.221 "Requirements. Commercially available sodium ethoxide is an
anhydrous free-flowing powder with requirements and properties shown in Table IlI.

N
O
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TABLE IH.

Sodium ethoxide. anhydrous - requirements and properties.

Appearance
NaOC,H; content

Total aikalinity (estimated as NaOR)
NaOH + Na,CO,(estimated as NaOH)
Particle size, mm

Properties

n‘n

98-100%

2-3% average
0.01-0.3
Hygroscopic, Caus

Powder, white-yeliowish
84% min, 94-97% average

}ic

Commercially available sodium ethoxide solution (21%) in ethanol, with the physical
properties shown in Table IV, has a typical chemical analysis shown in Table V.

TABLE IV. Sodium ethoxide solution in ethanol - physical properties.

Freezing point
Initial boiling point
Flash point (ciosed cup)

Yeliow, turbid

0.873

TABLE V. Sodium ethoxide solution in ethanol -

typical

chemical analysis.

5.1.56.3 Name. Sodium Methoxide
Sodium methylate

NaOCH,

FW 54.02
CAS 124414

5.1.5.3.1 Techpical description. Sodium methoxide, anhydrous, is in the form of

a white powder with a melting point above 300°C.

it's

adduct with methanol,

NaOCH,-2CH,OH, is also a white powder which decomposes on heating with loss of

CH,O0H.
5.1.56.3.2 Specification.
specification.)
515321
anhvdroiis now
anhydrous powdet

It is soluble in methanol, and is decomposed by water.

Manufacturer's requirements.

[p]
L9

(No Government

Requirements. Commercially available sodium methoxide is an

vder with the chemical and physical requirements shown in Table VI.
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TABLE Vi. Sodium methoxide. anhydrous - chemical and physical requirements.
Specification Typical Average

NaOCH, 97% min 98.7%
NaOH 1.1% max 0.5%
Na,CO, 0.4% max 0.3%
! Sieve size, US Standard Sieve:

Retained on No. 10 (2.00 millimeter) 1% max

Pass through No. 150 {104 micrometer) 75% min

INOTE: Standard sieve designation in accordance with ASTM E 11.

A sodium methoxide solution (25%) in methanol, is available with the physical

properties shown in Table Vil, and with the requirements and typical chemical analysis
shown in Table VIII.

TABLE VII. Sodium methoxide solution in methanol - physical properties.

Color and appearance Clear
8p6cmc n—n M-y (GE.I\) 0_" ‘5
Crystallization iémpé ature after equilibrium -1.1°C (30°F)
Initial boiling point (f r 25% concentration) 86.7°C (188°F)
Flash point (open cup) 28°C (84°F)
TABLE VIII.  Sodium methoxide solution in methanol - requirements and typical
Specification Typical Average
NaOCH, 25.0% min 5.3%
NaOH 0.35% max 0.12%
Na,CO, 0.10% max 0.05%
CH,OH —_— 74.5%
Sodium methoxide solution (25%) in methanol is available from a second
manufacturer with the requirements as shown in Table iX
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TABLE IX. Sodium methoxide solution in methanol - requirements
NaOCH, content . 24.0-255%
Total alkalinity 245 - 26.0%
NaOH + Na,CO, (calculated as NaOH) 0.2-06%
Mercury content Less than 2 ppm
Density (as 25°C) 0.94 kg/L
Flash point (closed cup) 12.2°C (54°F)
Crystallization From approximately 2°C
Properties Highly sensitive to water and air.
Caustic.
Solubility Miscible with methanol, ethanol,
isopropanol. Insoluble in hydrgga rbons.
Reactive with esters, ketones, cyclic
ethers, and halogenated organic
compounds.

5.1.5.4 Use. Sodium alkoxides are intended for use in the synthesis of organic
compounds by esterification and transerterification reactions, and condensation and
polycondensation reactions. They are used for the preparation of other metal aikoxides,
and in the preparation of ethers.

5.1.5.5 Safety. Sodium alkoxides are flammable solids or solutions, and can emit
imitating and toxic fumes if heated to decomposition. They are decomposed by water with
the release of flammable alcohol vapors. There are no PELs or TLVs referenced for
sodium alkoxides, but they are strong local irritants of eyes, skin and mucous membranes.
They can cause caustic burns, so contact shall be avoided. (Refer to 4.3.1.)

5.1.5.6 Storage. Sodium alkoxides shall be stored in tightly sealed corrosion-
resistant containers in a cool, dry place. (Referto 4.3.2.)

5.1.5.7 Disposal. In case of solid spills, recover in dry state and place in containers
for disposal. In case of small liquid spills, absorb with nonreactive absorbents and place
in containers for disposal. In case of large liquid spills, dike to prevent spreading. For
appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. (Referto 4.4.)

Sodium alkoxides have EPA Hazardous Waste Classifications - Ignitable, Waste
No. D001; and Reactive, Waste No. D0OO3.

o

1.6 Titanium Alkoxides.

N
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516.1 Name. Titanium n-Butoxide  Ti[O(CH,),CH,], FW 340.36
Tetrabutoxytitanium ‘ ~ CAS 5583-704
Tetrabutyi titanate

5.1.6.1.1 Technical description. Titanium n-butoxide is in the form of a colorless
liquid with a boiling point of about 312°C. It is soluble in n-butanol and n-heptane. It is
hydrolyzed by water. The theoretical Ti content is 13.95 percent.

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

5.1.6.1.2.1 Requirements. Titanium n-butoxide is available as a pale yellow liquid
with a specific gravity of 0.99 (25°/25°C), a viscosity of 65 cP(mPa-s) at 25°C, a

thickening point below -40°C, and a closed cup flash point of 47°C (116°F). The Ti
content of the productis 14.1 percent

5.1.6.2 Name. Titanium Ethoxide Ti(OC,Hs), FW 228.15
Tetrasthoxytitanium CAS 308 3
Tetraethyl titanate

5.1.6.2.1 Technical description. Titanium ethoxide (pure) is a colorless oily liquid
with a refractive index of 1.5082 at 25°C, a density of 1.1066 gicm® at 25°C, and a boiling
point of 133° to 135°C at 5 mm Hg. It is soluble in ethanol. It is hydrolyzed by water. The
theoretical Ti content is 21 percent.

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

5.1.6.2.2.1 Requirements. Titanium ethoxide, technical grade, is available with a
refractive index of 1.5043 at 20°C, a density of 1.088 g/cm® at 20°C, a bailing point of 150°

to 152°C at 10 mm Hg, and a closed cup flash point t of 28° C (84°F). The product has a
Ti content of 20%, and is stabilized with excess ethanol.

s Sy il s, i faVal N RN I NV Y BN BV NN B | [CA\Al COA 70
5.1.6.3 Name. Titanium 2-Et} ylhexoxide 7 (VLU ngju,Ngly TVY 00979

Tetrakis (2-ethylhexoxy) titanium CAS 1070-10-6
Tetrakis (2-ethylhexy!) titanate

5.1.6.3.1 Technicai description. Titanium 2-ethyihexoxide is a liquid with a density
of 0.926 g/cm® at 25°C, and a boiling point of 194°C at 0.25 mm Hg. It is soluble in
isopropanol and n-heptane. It is hydrolyzed by water. The theoretical Ti content is 8.5

percent.

29
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5.1.6.3.2 Specification. Manufacturer's requirements. (No Government

specification.)
5.1.6.3.2.1 Regquirements. Titanium 2-ethylhexoxide is available as a pg!e yellow
liquid with a specific gravity of 0.91 (25°/25°C), a viscosity of 140 cP(mPa-s) at 25°C, a
thicken:ng pOiﬂt below -25°C, and a closed cup flash nnlnt of 60°C (140°F). The Ti
content of the product is 8.6 percent
5.1.6.4 Name. Titanium Isobutoxide Ti[OCH,CH(CH,),). FW 340.36
Tetraisobutoxytitanium CAS 681-98-1
T Aabrainabua bl $bAamata
1sliiaiovivulyl uiwalniale

51.6.4.1 Iegnnm_d_e_smmm Titanium isobutoxide (pure) is

sac
~E N OLN ~lAared nfr o ~biy
N, airem

with a meiting point of 30° C The liquid has a density of 0.860 g/cm”, a refractive .ndex
of 1.475, and a boiling point of 263°C at 760 mm Hg. it is soluble in isobuty! alcohol and
n-heptane. it is hydrolyzed by water.

Pl Al V. I Ry

5.1.6.42 Specification. Manufacturer's requirements.
specification.)

5.1.6.4.2.1 Requirements. Titanium xsobutoxlde is available as a liquid with a
boiling point of 141°C at 1 mm Hg.

5.1.6.5 Name. Titanium Isopropoxide Ti[OCH(CHa,),l4 FW 284.25
Tetraisopropoxytitanium >AS 546-68-9
Tetraisopropyl titanate

5.1.6.5.1 Technical description. Titanium isopropoxide (pure) is a liquid with a
density of 0.9550 g/cm? at 25°C, a melting point of 20°C and a boiling point of 58°C at 1
mm Hg. It is soluble in isopropanol and n-heptane. It is hydrolyzed by water. The
theorstical Ti content is 16.85 percent.

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

5.1.6.5.2.1 Requirements. Titanium isopropoxide is available as a pale yellow
liquid with a specific gravity of 0.95 (25°/25°C), a fre@zmg point of 18°C, a viscosity of 3
cP (mPa-s), and a closed cup flash point of 21°C (70°F). The Ti content of the product

w
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5.1.66 Name. Titanium Methoxide  Ti(OCH,), FW 172.04
Tetramethoxytitanium ‘ CAS 992-92-7
Tetramethyl titanate

5.1.6.6.1 Technical description. Titanium methoxide (pure) is in the form of a solid
with a melting point of 210°C and a boiling point of 243°C at 52 mm Hg. It is hydrolyzed
by water.

5.1.6.6.2 Specification. None.

5.1.6.7 Use. Titanium alkoxides provide a nonaqueous soluble form of titanium for
use in the synthesis of organic compounds, as esterification and transesterification
catalysts, as polymerization catalysts, and as crosslinking agents for polymers.

5.1.6.8 Safety. Titanium alkoxides are flammable solids, or flammable or
combustible liquids, and can emit irritating and toxic fumes if heated to decomposition.
They are decomposed by water with the release of flammable alcohol vapors. There are
no PELs or TLVs referenced for titanium alkoxides, but they are strong local irritants of the
eyes, skin and mucous membranes. (Refer to 4.3.1.)

5.1.6.9 Storage. Titanium alkoxides shall be stored in tightly sealed corrosion-
resistant containers in a cool, dry place. (Refert0 4.3.2.)

5.1.6.10 Disposal. In case of solid spills, gather up and place in containers for
disposal. In case of small liquid spills, absorb with nonreactive absorbent, and place in
containers for disposal. In case of large liquid spills, dike to prevent spreading. For
appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. (Refer to 4.4.)

Titanium alkoxides have EPA Hazardous Waste Classifications - Ignitable, Waste
No. DOO1; and Reactive, Waste No. D003.

5.1.7 Zirconium Alkoxides.

51.7.1 Neme. Zirconium n-Butoxide Zr{O(CH,),CH,], FW 383.69
Zr{O(CH,),CH,]},+C ,H,0OH FW 457.81
Tetrabutoxyzirconium CAS 1071-76-7

Tetrabutyl zirconate
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5.1.7.1.1 Technical description. Zirconium n-butoxide is a white solid. It forms an
adduct with n-butanol, (C,H,0),Zr-C H;OH, that is a liquid with a density of 1.05 to 1.08
g/em®, and a melting point below -70°C. The theoretical ZrO, content of the adduct is 27
percent.

5.1.7.1.2 Specification. Manufacturer's requirements. (No Government
enacification )
UH\JU' IR = AN A A ) l
5.1.7.1.2.1 Requirements. Zirconium n-butoxide is available as the adduct with
hritarmAal with an analuecic Af 2204 7r)
VulQal IUI, Wil QI QIIQIYVIw VI LW /V &) Vz.
f 7N AlAarma Tiearnmiiim Ethavida Tl LN CA\A!I D974 A7
[® N IR e 4 NNEHIY. LNVAUTIIUNTT LU ITIVAIUT Ll\\JUzl l5}4 TP vy L0 1.%%i
Tetraethoxyzirconium CAS 18267-08-8

-y b

T oAb ~Abbi ] ol
ieliaculyi ittuniaie
5.1.7.2.1 Technical description. Zirconium ethoxide is a crystailine solid with a
melting point of 171° to 173°C.

5.1.7.2.2 Specification. None.
5.1.7.3 Name. Zirconium Isopropoxide Zr{OCH(CH,),], FW 327.56
Zr{OCH(CH,),}+C3H,0H FW 387.67
Tetraisopropoxyzirconium CAS 2171-98-4

Tetraisopropyl zirconate

5.1.7.3.1 Technical description. Zirconium isopropoxide is a white solid that
decomposes on heating before melting. It forms an adduct with isopropanol,
(C,H,0),Zr-C,H,0H, that is a crystalline solid. The theoretical carbon content is 46.5%

and the theoretical hydrogen content is 9.1 percent.

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

5.1.7.3.2.1 Requirements. Zirconium isopropoxide is available as the adduct with
isopropanol, with an analysis of 43.8% carbon and 8.8% hydrogen.

.  FW327.56
AS 23519-77-9

51.7.4 Name. Zirconium n-Propoxide Zr[O(CH

Tetrapropoxyzirconium
Tetrapropyl zirconate

0

w
N
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5.1.7.41 Technical description. Zirconium n- -propoxide is a liquid with a density
of 1.058 g/cm®and a refractive index of 1.454 at 20°C. The theoretical Zr content is 27.8

percent.

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

density of 1.05 g/cm® and a refractive index of 1. 457 at 20°C. The pro duct has a Zr
content of 21.6 percent.

5.1.7.42.1 Requirements. Zirconium n-propoxide is available as a liquid with a

5.1.7.5 Use. Zirconium alkoxides provide

&t AT PN NG s N

(o]
for use in organic synthesas as a condensatlo n catalyst and cross-linking agent.

5.1.7.6 Safety. Zirconium alkoxides are flammable solids, or flammable or
combustible liquids, and can emit irritating and toxic fumes if heated to decomposition.
They are decomposed by water with the release of flammable alcohol vapors. The PEL
and TLV for zirconium compounds, as Zr, are 5 mg/m®. They are strong local irritants of
the eyes, skin and mucous memibranes. (Referto 4.3.1.)

5177 S,tgcagg Zirconium alkoxides shall be stored in tightly sealed corrosion-
resistant containers in a cool, dry place. (Referto 4.3.2))

5.1.7.8 Disposal. In case of dry spills, gather up and place in containers for
disposai. in case of smali liquid spilis, absorb with nonreactive absorbent, and piace in
containers for disposal. In case of large liquid spills, dike to prevent spreading. For
appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. (Refer to 4.4.)

Zirconium alkoxides have EPA Hazardous Waste Classifications - Ignitable, Waste
No.DOO1; and Reactive, Waste No. D003.

5.2 Metal Carboxylates

Metal carboxylates are the alkali, alkaline-earth, and heavy metal salts of the
carboxylic acids. The salts of the carboxylic acids are nonvolatile solids. In general, the
alkali metal salts, with the exception of lithium, are soluble in water but insoluble in non-
polar solvents. The salts of the alkaline-earth and heavy metals are insoluble in water, but
show solubility or solvation in non-polar solvents. The alkaline-earth and heavy metal
salts of the monocarboxylic acids are called metallic soaps, although salts of the acids of

less than seven c:arbon atoms in the aliphatic series are not classed as such.

[0V ]
w



Downloaded from http://www.everyspec.com

MIL-STD-1445A

Carboxyiic acids are converted to aikali metal salts by reaction with aqueous alkali
hydroxides. Metallic soaps may be prepared by sither a fusion or a precipitation process.
In the fusion process a metal oxide, hydroxide, or sait of the weak acid such as an acetate
or carbonate, are reacted with a selected fatty acid at an elevated temperature in the
absence of added water. Under these conditions, a neutralization reaction takes place,
and as the water is driven off a metallic soap is formed as a molten mass which after
solidification is crushed and pulverized to desired particle size ranges. In the precipitation
process, a solution of sodium soap is first prepared by reaction of a selected fatty acid with
caustic soda solution. When a separately prepared solution of the appropriated metal sait
is added to the sodium salt solution a metathetic reaction occurs and the desired metallic
soap precipitates, while an inorganic sodium salt remains in solution,

521 Name. Aluminum Stearate AOQOQCH..C.)N.COOH FW 898 44

£.3 - L=1181=N P L L e | A TR (T2 HER A RO A-10 R o)

AHQOQOCH..C..\.OH FWR11 0

A\~ 3BT 2 VY U .w
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Howaer with a siight fatty acid odor. The "iristearate” has a specific gravity of 1.010 and
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a meiting point of 103°C. it is insoiuble in water, aicohoi and ether. it dissoives in

hydrocarbon iiquids at elevated temperatures, and on cooiing forms viscoeiastic soiutions
or "geis.” it is decomposed by strong agueous acid and aikaii soiutions. The theoreticai
aiuminum content of aluminum distearate is 4.4 percent. The theoretical aluminum content
of the "triacid” aluminum stearate is 3.0%, and the theoretical free fatty acid content is 32
percent. Aluminum stearate with aluminum contents above 4.4% are mixtures of aluminum
distearate and aluminum hydroxide.

5.2.1.2 gpecifications.  Manufacturer's requirements.  (No Government
specification.)

5.2.1.3 Requirements. Commercial grades of aluminum stearate are white powders
with aluminum oxide contents ranging from 6.0 to 17.0% which corresponds to aluminum
contents of 3.7 to 7.9%, and with free fatty acid contents ranging from 28.4 to 32 percent.
The moisture contents range from 0.5 to 0.7 percent.

NOTE: Qtearie arid ic availahla im varvinAa etatae Af nirity Aanandina
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acid (hexadecanoic acid), and also some oleic acid (cis-9-
octadecanoic acid) and palmitoleic and (cis-3-hexadecanoic
acid).

5.2.1.4 Use. Aluminum stearate is intended for military use as an ingredient in
nonaqueous paints and related products such as varnishes and lacquers. Commercial
applications include the above, and also uses as a thickening agent for lubricating oils to
form greases, and as a waterproofing agent for masonry surfaces, leather, paper, and
wood.

5.2.1.5 Safety. Aluminum stearate powder is burnable, and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to iti

aluminum ion is nontoxic, but alummum stearate can be irritating
mucous membranes. The TLV for aluminum stearat a nuisance

HiIdeWido 1IN AT, L4 Pinal

arate, as
ma/m? of total dust, so inhalation of dust shall be avoided.

....... pELE P pS LS L

(Refer to 4.

L N2

5.2.1.6 Storage. Aluminum stearate shall be stored in corrosion-resistant
i lace. (Referto 4. 32)

VO \I\TIC L. )

112V s At e o

5217 QLSQQS&{ In case of df"y’ spills, gather up and piace in containers for
disposal. For appropriate procedures, contact the Instzlliation Environmental Office, the
DRMO. or Safety and Health Offices. (Refertc 4.4.)

5.2.2 Name. Barium Stearate Ba(OOCH.Cy;), FW 7
Barium octadecanoate CAS 6865- 3:>-o

5.2.2.1 Technical description. Barium stearate is a white powder with a specific
gravi‘ty of 1.145 and a meiting point of 160°C. Its solubitity in water is 0.004 g/100 mL at
15°C and 0.006 g/100 mL at 50°C. lIts solubility in alcohol is 0.005 g/100 mL at 16.5°C
and 0.008 g/100 mL at 25°C. Its solubility in ether is 0.001 g/100 mL at 25°C. It solvates
in hydrocarbon liquids. It is decomposed by strong aqueous acid solutions. The
theoretical barium content of barium stearate is 19.5 percent.

5.2.2.2 Specification. Military, JAN-B-366, Barium Stearate.

5.2.2.2.1 Requirements. This specification covers one grade of barium stearate
with the chemical and physical preperties conforming to the requirements shown in Table
X.

W
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TABLE X. Barium stearate - chemical and physical requirements.

Melting point, °C, min 240

Barium content, % 200205
Moisture, %, max 0.2
Water-soluble salts, %, max 0.5

Acidity or alkalinity, %, max 0.01

Grit None

1 Granulation, US Standard Sieves
Through No. 100

(150 micrometer), %, min 955
Through No. 200
(75 micrometer), %, min 95

1 Standard sieve designation in accordance with ASTM E 11.

5.2.2.3 Use. Barium stearate is intended for military use as a binder and lubricant
in the pelleting of explosives. Commercial applications include use as a lubricant in metal
working and wire-drawing, and as an ingredient in wax polishing compounds.

5.2.2.4 Safety. Barium stearate powder is burnable, and can ferm explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The
barium ion is toxic when the compound is soluble, and its compounds can be irritating to
the eyes, skin and mucous membranes. The PEL and TLV for soluble barium compounds,
as Ba, are 0.5 mg/m®, so breathing of dust shall be avoided. (Refer to 4.3.1.)

5.2.2.5 Storage. Barium stearate shall be stored in corrosion-resistant containers
in a cool, dry place. (Referto 4.3.2.)

5.2.2.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer 4.4.)

Barium stearate has an EPA Hazardous Waste Classification - Toxicity
Characteristic; Waste No. D005.

5.2.3 Name. Calcium Resinate Ca(O0CH,4C)2 FW 643.00
Calcium abietate CAS 9007-13-0
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523.1 M@m Caicium resinate is either a yeliowish-white
v g b - ons s asd ¥ & —

ioUS w\ivual’ Of yeiiow to brown iumps cepencnng on the method of preparation. it
e r. itis soiubie in ether, amyl aicohoi, and esters such as butyi acetate
and amyl acetate. it is decompaosed by strong aqueous acid solutions. The above formula
and formuia weight are for caicium abietate, since abietic acid is the predominant acid in

rosin.
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5.2.3.2 Specification. Military, MIL-C-20470A, Calcium Resinate.

5.2.3.2.1 Requirements. This specification covers two types of calcium resinate:

Type | - Fused
Type Il - Precipitated

Type | fused calcium resinate shall be yellow or brown in color. Type Il shall be a
yellowish-white amorphous powder, free from lumps, cakes and agglomerations. The
chemical and physical properties shall conform to the requirements shown in Table X!.

TABLE X. {\Q'f‘ll im racinata - ~rhamiral and nhaoeiaal rasitiracanéa
Type | Type |l
Calcium resinate content, %, min 56.0 77.0
Anid L - P
ACIO numper, max o4
Chioroform insoiubie matter, %, max 2.0 3.0
Water content, %, max 2.0 50
iGranuiation, US Standard Sieves:
Through No. 60
(250 micrometer), %, min None 75
Through No. 4
(4.75 millimeter), %, min S0 —
Flame test Yellow-red Yellow-red
! Standard sieve designation in accordance with ASTM E 11

5.2.3.3 Use Calcium resinate is intended for military use in pyrotechnic

compcesitions. Commercial applications include uss in varnishes to cause thickening and
¢ inaranca tha hardomace AL dban Aol A4 Lt
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5.2.3.4 Safety. Calcium resinate is a flammable solid, and the powder can form
explosive dust mixtures in air. It can emit irritating and toxic fumes if heated to
darnmnnceitinn Tha raleciiim inn ie nontavie bt ite comnniinde ca irritatinag to the
\lkulyvq:uvul P I IW WRATWINAIIT Wi 1w Wl ltvl\lv’ At IV Wlllr’v\ll Twdnd WA | W W 1)} VAT lu "W &Y W
aune oeliim and miirnAnie mamhranae Thara ie na DEl Ar TI \/ rafaranrad far ralrinm
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in a cool, Gry piace. (neiei 10 4.0.4.)

5.2.3.6 Disposal. in case of dry spiiis, gather up and piace in containers for

~rr

disposai. For appropriate procedures, contact the instaiiation Environmentai Office, the
DRMO, or Safety and Heaith Offices. (Refer to 4.4.)

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

5.2.4 Name. Calcium Stearate Ca(OOCH..C;,), FW 607.04
Calcium octadecanoate CAS 1592-23-0

5.2.4.1 Technical description. Calcium stearate is a white granular powder with a
melting point of 179° to 180°C. Its solubility in water is 0.004 g/100 mL at 15°C. ltis
insoluble in alcohol and sether. It solvates in hydrocarbon liquids. It is decomposed by
strong aqueous acid solutions. The theoretical caicium content of calcium distearate is 6.6

percent.

E242 1 Ranuremente Thig npnniﬁr‘ahnn covers ona gradg of calcium stearate
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TABLE XlI. Calcium stearate - chemical and physical requirements.
Calcium, as Ca0, % 9.2+0.2
Acidity or alkalinity, %, max 0.01
Moisture, %, max 3.0
Water-soluble salts, %, max 0.25
Grit None
Meilting point, °C, min 150
1Granulation, US Standard Sieves
Through No. 100
(150 micrometer), %, min o8
Through No. 200
(75 micrometer), %, min 95
1 Standard sieve designations in accordance with ASTM E 11.

NOTE: The CaO content of 9.0 to 9.4% is equivalent to a Ca content of
6.4 to 6.7 percent.

5.2.43 Use. Calcium stearate is intended for military use as a binder and lubricant
in the pelleting of explosives. Commercial applications include use as a thickener for
iubricating oils to form greases; as a waterproofing agent for concrete, paper, rope, fabric
and wood; as a mold fubricant and internal lubricant for plastics; and as an ingredient in
nonaqueous protective coatings.

5.2.4.4 Safety. Calcium stearate powder is burnable, and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The
calcium ion is nontoxic, but its compounds can be irritating to the eyes, skin and mucous
membranes. The TLV for calcium stearate, as a nuisance particulate, is 10 mg/m® as total
dust, so inhalation of dust shall be avoided. (Refer to 4.3.1)

5.2.4.5 Storage. Calcium stearate shall be stored in corrosion-resistant containers
in a cool, dry place. (Referto 4.3.2.)

5.2.4.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

An EPA Hazardous Waste Classification is not listed in 40 CFR.
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~ Cr{OOCCH(C;Hs)C Heky FW 481.62

Chromium (lll) 2-ethylhexoate ' CAS 3444-17-5
Chromium (Il1) octoate

5.2.5.1 Technical description. Chromium (ll) has a coordination number of six, and
the composition of chromium soaps is complex. The properties of specific compounds are
not available. The theoretical chromium content of chromium (lll) 2-ethylhexanoate is 10.8
percent.

5.2.5.2 Specification. Military, DOD-C-82660, Chromium 2-Ethyl Hexoate.

5.2.5.2.1 Requirements. This specification covers one type of chromium 2-
ethylhexoate. The material shall be a dark green liquid that is essentially pure chromium
2-ethylhexoate diluted with 2-ethylhexanoic acid. The chemical and physical properties
of the solution shall conform to the requirements shown in Table XIIL.

TABLE XIll. Chromium 2-ethvihexoate - chemical and physical requirements.

Minimum Maximum
Chromium content, wt % 5.3 57
Specific gravity, (25°/25°C) 0.97 1.03

5.2.5.4 Safety. The flash point (closed cup) of 2-ethylhexanoic acid is 124°C
(256°F), and a solution of chromium 2-ethylhexoate in this solvent is bumable. The

-----

compound solution can be imitating to the eyes, skin, and mucous membranes. Burning
of Cr (lIl) can form some Cr (VI). Chromium (VI) is considered a confirmed carcinogen by
the Interational Agency for Research on Cancer (IARC) and Transactions of ACGIH. The
TLV for chromium (V1) is 0.05 mg/m®. Breathing of mists or fumes of chromium (V1) shall
be avoided. (Referto 4.3.1.)

5.2.5.5 Storage. Chromium 2-ethythexoate solution shall be stored in corrosion-
resistant containers in a cool, dry place. (Referto 4.3.2.)
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5256 Disposal. In case of small solution spills, absorb with nonreactive
absorbent and place in containers for disposal. In case of large solution spills, dike to
prevent spreading. For appropriate procedures, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. (Refer to 4.4.)

Chromium () 2-ethylhexoate has an EPA Hazardous Waste Classification -
Toxicity Characteristic, Waste No. D0OO7.

5.2.6 Name. Copper Naphthenate Cu(OOCH,;Cq), FW 317.87
Copper cyclohexanecarboxylate CAS 1338-02-9
Copper hexahydrobenzoate

5.2.6.1 Technical description. Copper naphthenate is a green-blue or dark-green

lid. It is soluble in hvdrocarbon Iicuidq The formula and formula weinht and synonyms

sol
are for copper nanhfhanate denved from cyclohexaneca rhgxulng acid, whnrh is one nf the
components of naphthenic acids. The component acids of the nnnhthngg acid mixture
also cnclude alkylated cyclopentanecarboxyhc acids of the general formula C H,,,0,
containing 8 to 12 carbons, and other alkylated cyclic carboxylic acids of the general
formula C H. .O. containing 12 to 223 carhons The nronarties of snecific copper
W/l Il L an I2Mv2 ST IRAIN IV Is LI = LA e Nl W) T . LI A 'II \IHVI LY A a g Al QHV\IIIIU er'.cv
nanhthonata comnniinds are not availahle
1 la’-ll 1IN I AL WA IIHVMI It Ul w IV QYT I,

E2RA 9 Cnanifiratinne
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5.2.6.2.1 Federal, TT-P-535A, Preservative Coating, Canvas.

A A 4 a4 [ o Y P S o Lifm mcmm il mim i immm deiiiom disommn o ememmmrm sombiy i

S.2.6.2.1.1 Requirements. This sp cification covers two types of preservative
‘‘‘‘‘‘‘ hn PO IIL\ -l.-l [ i ey P YWY Ny P I Ll mmemcm s O aue item il ada
coatings. Type i(b) shali be copper naphthenate combined with copper-8-guinoiinolate
The properties of the copper naphthenate not specified.

4

5.2.6.2.2 Military, MIL-W-18142B, Wood Preservative Soiutions, Qil-Soluble, Ship
and Boat Use.

5.2.6.2.2.1 Requirements. This specification covers two types of oil-borne wood
preservatives. Type A shall be copper naphthenate in mineral spirits solution at a

minimum concentration of 68 g/gal. The properties of the copper naphthenate are not
specified.

52.6.2.3 Military, MIL-F46032A, Fungus-Resistant Treatment for Sandbags,
Copper Processes.
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5.2.6.2.3.1 Requirements. This specification covers three types of processes.
Type | shall be a copper naphthenate treatment. The copper naphthenate used shall
consist of a clear, green-colored solution containing no sediment; and manufactured from
naphthenic acid, with an acid number of not less than 180, containing not more than 25%
unsaponifiable matter. The metal content of this copper naphthenate solution is not
specified.

5.2.6.3 Use Copper naphthenate is intended for military use in preservative

coatings for canvas tentage and tarpaulins, in oil-soluble preservative solutions for

treatment of ship and boat lumber and plywood, and in solutions for treatment of sandbags

against funaus attack. Commercial applications include the above, and also use in
ton

anfrfnulmn namte for ocean-going ships to prevent attachment and growth of marine plants

EV68 A Qafaty [Cannar nanhthanata in enlid fAarm ie liirnahkia b ~ran amit irritatin~
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LV 1057 COppPel UUSLS dilld TS aile 1 mng/in tne copper on N Cdause I1rilatuorn oi uie
eyes, skin and mucous mempbpranes. (Referto 4.3.1.)

5.2.6.5 Siorage. Copper naphihenate and its soiutions shaii be stored in corrosion-

resistant containers in a cooi, dry piace. (Refer t0 4.3.2.)

5.2.6.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. In case of small liquid spills absorb with nonreactive absorbent and place in
containers for disposal. In case of large liquid spills, dike to prevent spreading. For
appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. (Referto 4.4.)

Copper naphthenate solutions have an EPA Hazardous Waste Classification -
lgnitable; Waste No. D001 when flash point is less than 60°C (140°F).

527 Name Lead 2-Ethylhexanoate Pb[OOCCH(C,_H;)C H,l, FW 493.60

Lead bis(2 thV!hexancate) . CAS 16996-40-0
Lead 2-ethylhexoate
Lead octoate (commercial use)

i

e e

e e e
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iaikylphthalate esters. it is decomposed oy stro
iead content of iead bis{Z2-ethyihexanoate) i

soivates in hydrocarbon fiuids. it is decomposed by minerai acids.

5.2.7.2.1 Requirements. This specification covers one grade of lead 2-
ethylhexoate with the chemical and physical properties conforming to the requirements

shown in Table XIV.
TABLE XIV. Lead 2-ethylhexoate - chemical and physical requirements.

Lead content, totai, %, min 40.5
%, max 42.5
Moisture and voiatiies, %, max 2.0
Acidity to phenoiphthaiein, as 2-ethyihexanoic acid, %, max 1.2
Alkalinity None
Diethyiphthaiate insoiubie materiai, %, max 1.0
Viscosity, (Gardner-Holdt), min 2-8
Color, (Gardner Standard), not darker than 7

527.3 Use Lead 2-ethylhexoate is intended for use in various military
applications. Commercial applications include use as an ingredient in nonaqueous paints,

13 =

D
and as a curing agent for silicone paints and insulating varmnishes.

E27 4 SQafotv | aad 2-othvliha \ st

. L. 0.8 SJdiIflY. w3l LLUNYHieX uma ' ) ™ ! =
mixtures in air. It can emit iritating and toxic fumes if heated to dacnmnasition Tha laad

JNrw? 1) AN, PR ONAAT T WARTEIL MY 1 FMGALS 's Al INd WA/ANITIW Tl T Tww 1T I TwhdlWw e VW ‘vwlllrvvl"vl e TN 7w wm e

inn e tAavie anAd ArAancidarad A ha a natantial ~rarcrinAanan by tha atinnal Tavienlnav
10N 19 WOXKILU alilu CUHSIUTITU WU 0T a plUlSiiual Laiuiivgoil My Ui ixQuvii YAaIwIivy)y
Dramrar (ANTD\  Tha DE! fAr Aar~nanis laad aname as DR ie &0 1in/md e~ hraathina Af Aniet
i VAN T ), 1S F L 10U Unydiiie ical SUQPS, ds 1Y, 19 JU MWl , OU MiSau iy Wi uust
memmd Erimnns abvall A AavislAdAA fDAfar ta A2 4\
aliu 1uiics aliali Yo avuliutu. (N\TIiTl (Vv 4.0, l.}

I llo Xr 4 [ o PO [ P Ry o WY S | Su iy L bl b —bacamad o mmesamime maniabaed

Q.L. 1.0 2IQ1dYe. Leaq L-elyinexodie sridil D8 Stoteu 1l LUTTUSIvN-tesisiai it
containers in a cooi, dry piace. (Referio 4.3.2.)

— == o o . . PO ees s . . . PO S S,

S.2.7.6 PISpOsal. In case ot dry spills, gather up and place in containers 10r

disposal. In case of smali liquid spills absorb with nonreactive absorbent and piace in
containers for disposal. In case of large liquid spills, dike to prevent spreading. For
appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. (Refer to 4.4.)

I
w
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1 aad 2-athvihavnate has an FPA arardons Wasta Classification - Tovicity
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O.£.0 Ndiig. iL&ad oaiilyiais Fo(vuLLgndUn), rvy 401.40
DR/ ANACC LI AL LT A C\A! AQQ AL
FO(UU L LM (UM jp* MU TVV 499.40
I AaadAd D ludemwvnrshamemanta NDAQ AEZ7AQ 70 O
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5.2.8.1 Technical description. The properties of the anhydrous lead salicyiate
compound are not available. Lead saiicyiates are in the form of white crystais. The

monohydrate has a specific gravity of 2.3 and a refractive index of 1.78. iLead salicyiate
is soluble in hot water and alcohol. It is decomposed by strong aqueous acid solutions.
The theoretical iead content of the anydrous form is 43.04%, and the lead content of the

monohydrate is 41.49 percent. The salicylate content of the anhydrous form is 56.96%,
and the salicylate content of the monohydrate is 54.91 percent.

5.2.8.2 Specifications.
5.2.8.2.1 Military MIL-L-13788, Lead Salicylate.

5.2.8.2.1.1 Requirements. This specification covers one grade of lead salicylate
with the chemical and physical properties conforming to the requirements shown in Table
XV.

TABLE XV. Lead salicvlate - chemical and physical requirements (MIL-L.-13788).

Lead content, %, min 43.0
Cahaliniilata Aammbiamté 07 snlen L A
oatl bYIdlU FILSNIL, 70, iHi J .4

Polmbilm summbbmm OF  cmomo N e
VUIdl e rmiauel, 7o, I1idx V.LO
~_ ____ [ o T o WY iy
Form o0l Liysidls
Colo White
IGranmauon US Standard Sieve

Retained on No. 325
(45 micrometer), %, max 0.1

1Standard sleve designation in accordance with ASTM E 11.

5.2.8.2.2 Military MIL-L-17700, Lead Salicylate.

52.8.2.2.1 Requirements. This pac:ﬁcat!-.n covers one grade of lead salicylate
with the chemical and physical properties conforming to the requirements shown in Table

XVLI.
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TABLE XVI - -L-177QQ).
Lead content, %, max 437
%, min 42.2
Salicylats content, total %, max 58.0
%, Min 55.0
Free saiicylic acid content, %, max 1.0
Moisture and voiatiies, %, max 1.0
Diethyiene giycol insoiubie material, %, max 2.5
Coior Cream-white to pure white
1Granulation, US Standard Sieve
Retained on No. 325
(45 micrometer), %, max 0.5
1 Standard sieve designation in accordance with ASTM E 11,
5.2.8.3 Use. Lead salicylate is intended for military use in ammunition and various
military applications. Commercial applications include use as a stablizer or costabilizer
for polyvinyl resin compounds requiring good light stability.
5.2.8.4 Safety. Lead salicylate is bumnable, and can form explosive dust mixtures
in air. It can emit irritating and toxic fumes if heated to decomposition. The iead ion is
toxic ana considered to be a potentiai carcinogen by the Nationai Toxicoiogy Program
{(NTP). The PEL for organic iead soaps, as Pb, is 50 ug/im®, so breathing of dust and
fumes shail be avoided. (Refer to 4.3.1.)
5.3.8.5 Siorage. Lead saiicyiate shalii be stored in corrosion-resistant containers

in a cool, dry piace. (Referto 4.3.2.)

5.3.8.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

Lead Salicylate has an EPA Hazardous Waste Classification - Toxicity
Characteristic; Waste No. D0O0S8.

5.2.9 Name. Lead Stearate Pb(OOCH..C,,), FW 77415

Lead octadecanoate CAS 1072-35-1

5.2.8.1 Technical description. Lead stearate is in the form of a white powder with

a melting point of 115.7°C. Its solubility in water is 0.05 g/100 mL at 25°C and 0.06 g/100
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mL at 50°C. It solvates in hot aromatic hydrocarbon liquids, and can be dispersed in hot
paraffin oil. It is decomposed by strong aqueous acid solutions. The theoretical lead
content of lead stearate is 26.77%, and the theoretical stearate content as stearic acid is
73.44 percent.

5.2.9.2 Qpecification.  Military, MIL-L-758A, Lead Stearate (For Use in
Ammunition).

5.2.8.2.1 Requirements. This specification covers one grade of lead stearate with
the chemical and physical properties conforming to the requirements shown in Ta bl X_Vll

TABLE XVII. Lead stearate - chemical and phvsical requirements.

Purity
Lead content, as Pb, % 26.8t0 29.5
Stearate, as stearic acid, % 70.8t073.5
Moisture, %, max 1.0
Water solubie material, %, max 0.5
Acidity and alkalinity
Alkalinity None
Acidity, as acstic acid,
To phenolphthalein, %, max 0.05
To methy! orange None
Melting point of lead stearate, °C, min 104
Melting point of fatty acid, °C, min 55
lodine number of fatty acid, max 5.0
1Granulation, US Standard Sieves
Retained on No. 100
(150 micrometer), %, max 50
Through No. 100 (150 micrometer) and retained
on No. 200 (75 micrometer), %, max 13.0
Through No. 200 (75 micrometer) and retained
on No. 325 (45 micrometer), %, max 15.0
1 Standard sieve designation in accordance with ASTM E 11

Py WG WP [ S

5.2.9.3 Use. Lead stearate is intended for military use and in propeliant powder.
applications include use in extreme pressure lubricants, as an ingredient in
nonaqueous paints and varnishes, and in the manufacture of polyvinyl chioride piastics.

WAERR T e o YWED b A VWViEE AL LT L L TIFIIIX
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5.2.9.4 Safety. Lead stearate powder is burnable, and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The lead
ion is toxic and considered to be a potential carcmmen hv the Nahn_nzl Toxncnlonv

= F LR =R R

Program (NTP). The PEL for organic lead soaps, . so braathing of dust
and fuiimes ¢ :aH he avnided (Rafertn 411\
WAl Tl WA T I Y W 1WA W W Wd ¥ /IS W N \l AR A g} LY R '-l
E2%°0QL8 QtArama | and edanarata alvall A atAarad im AlmrrAanisan racintant Aarnntaimares im
Wk . I GYT. LTOQW O10QIH QLT Jikail WO OlUVITU it HIUDIUVI I COotSLal iU CAJTILAaImioci o ti
a ~sanl Al Aalasa IDAfAr 4/ A D D\
a VAIUIL, uuy Pldk’c. \I\UICI v ‘Y.J.L.}
| 4o M o W =3 Micm el lon mmmm ol e Py [ PUpSY'} S PRI S - mmomb e e L
J.£L.9.0 WiaRVsdl. H1 LadSe O Uiy Spllis, gdainel up darnda pidce i cornaiers 101
disposai. For appropriaie procedures, coniact the instaiiation Environmentai Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

Lead stearate has an EPA Hazardous Waste Ciassification - Toxicity Characteristic;
Waste No. DOO8.

5.2.10 Name. Lithium Stearate LIOOCH,C,, FW 290.41
Lithium octadecanoate CAS 4485-12-5

5.2.10.1 Technical description. Lithium stearate is in the form of white crystals with
a melting point of 220.5 to 221.5°C. Its solubility in water is 0.010 g/100 mL at 18°C. Its
solubility in alcohol is 0.010 g/100 mL at 25°C; 0.040 g/100 mL in ether at 18°C; and C.457
ag/100 mL in acetone at 15°C. It solvates in hydrocarbon liquids. It is decomposed by
strong aqueous acid solutions. The theoretical lithium content is 2.4%, and the theoretical
stearate content is 97.6 percent.

521021 Reauirements This spe ification covers two fypp of lithium stearate
2.£.10, Sequirgments. s specimncation covers two tvybes stearate
Tuna | _ RMMavimiim maiehira ~Aantant ~AF N 402
[ HU § 7T IVIGAAI LML INTIVIOWUITY WA NG IL WL V. e
Turna tt ARRAaviemiirm mamisnt ires ~armtact ~f N D0L
1YPE u - awiaXimiuim mGisiura Conent Gi v.< 7o
Tlm oAb amniaml memad b iatmal e el mm b o]l i em Ao Al s simmcam m b Al miisem Sem
e cnemical ana pnysicai properties snaii oM {0 tneé requiréments snown in
T _ L.t 1Y
18DI8 AV
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TABLE XVII. Lithium stearate - chemical and physical requirements
PO e ANV I eI WNCSALSANNY N TN L INGSAT A TN Rt Y P NSl f SN 1 DV I 1A

Type | Type Il
Lithium content, % 22t028 22t02.8
Stearate content, % 84.6to0 97.8 94.61t097.8
Moisture, %, max 0.1 0.2
Free acid, caiculated as stearic acid, %,
max e 0.5
Free akiaki, caiculated as LiOH«H,0, %,
max —_ None
Chioride, %, max —_ 0.01
Water solubie material, %, max 1.5 0.5
pH vaiue 8to 10 8to 10
Meiting point, °C min 200 200
Melting point of fatty acid, °C, min 55 55
lodine number of fatty acid, max 50 50
tGranulation, US Standard Sieve
Through No. 100
(150 micrometer), %, min 99 99

1 Standard sieve designation in accordance with ASTM E 11.

5.2.10.4 Safety. Lithium stearate is bumable, and can form explosive dust mixtures
in air. 1t can emit irritating and toxic fumes if heated to decomposition. The lithium ion is
toxic to the central nervous system, and its compounds can be irritating to the eyes, skin
and mucous membranes. The TLV for lithium stearate, as a nuisance particulate is 10
mg/m? of total dust, so inhalation of dust and fumes shall be avoided. (Referto 4.3.1.)

4 N ~N N

52105 ‘Storage. Lithium stearate shall be stored in corrosvon-resustant
> ina r ic‘) 43.2)

5.2.10.6 Disposai. In case of dry spiiis, gather up and piace in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the

— e a A P

DRMO, or Safety and Health Offices. (Refer to 4.4.)

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



Downloaded from http://www.everyspec.com

MIL-STD-1445A

5211 Name Magnesium Stearate Mg(OOCH,C,,), FW 5§91.27
Magnesium octadecanoate CAS 557-04-0

5.2.11.1 Technical description. Magnesium stearéte is in the form of white powder
or lumps with a melting point of 186° to 188°C. Its solubility in water is 0.003 g/100 mL

at 15°C and 0.008 g/100 mL at 50°C. lts solubitility in alcohol is 0.020 g/100 mL at 25°C;
and 0.003 g/100 mL in ether at 25°C. It solvates in hydrocarbon liquids. It is decomposed
by strong aqueous acid solutions. The theoretical magnesium content of magnesium
distearate is 4.1%, and the theoretical stearate content as stearic acid is 96 percent.

5.2.11.2 Specification. Military, MIL-M-542A, Magnesium Stearate.

5.2.11.2.1 Requirements. This specification covers one grade of magnesium
stearate with the chemical and physical properties conforming to the regquirsments shown
in Table XIX.
TABLE XD( | P i Y Sy Py P VR Y -._‘_l L -,_‘l _ o
Magnesium content, % 43102
Stearate content as stearic acid, total, %, max 97
%, min g2
Moisture, %, max 6.5
Water-soluble salts, %, max 0.6
Alkalinity, %, max 0.03
Mineral acidity None
Melting point, °C, min 120
lodine number of fatty acid, max 5.0
Maltina noint nf fattv arid °C min (4=
FEYANS I Mg P e W iy i, Ny FVHY ~ s
Grit None
t (xramiilatinn 11Q CltamAdard Ciaua
Wl Widliv, UV viailidal u oIiIcYo
Daccirmm thhreaiimia Rla 41N
I Qovil IB i Uuyll 1w, 1w
[T4AEN nimrmem -~ bmnel 07 il Pl aYa)
LIV 4 vinetioi ), 7o, Hilll 1UU
Moo o A ome . L Al A/
CadSSing urougn No. LUU
A & = Y L § ns . - -
(/S micrometerj, %, min 95

! Standard sieve designation in accordance with ASTM E 11.

5.2.11.3 Use. Magnesium stearate is intended for military use as an ingredient in
rocket propellants. Commercial applications include the thickening of drying oils, and as
an ingredient in varnishes, printing inks, and plastics.
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5.2.11.4 Safety. Magnesium stearate is bumable, and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The
magnesium ion is nontoxic, but its compounds can be irritating to the eyes, skin and
mucous membranes. The TLV for magnesium stearate, as a nuisance particulate, is 10
mg/m° of total dust, so inhahalation of dust and fumes shall be avoided. (Referto 4.3.1.)

52.11.5 Storaana. Manngmnm stearate shall be stored in comrosion-rasistant
containers in a cool, dry place. (Refer to 4.3.2))

5.2.11.6 lepgs_aj In case of dry spills, gather up and place in containers fo

or
i he Installation Environmen b
dispcsal. For appropriate procsedurss, contact the Installation Environmental Cffics, the

DRMO, or Safety and Health Offices. (Refer to 4.4.)
An EPA Hazardous Waste Classification is not listed in 40 CFR.

5.2.12 Name Sodium Acetate, Anhydrous NaOOCCH, FW 82.04
Sodium ethanoate CAS 127-09-03

5.2.12.1 Technical description. Anhydrous sodium acetate is a white granular
powder in the form of monoclinic crystals with a specific gravity of 1.528. It has & melting
point of 324°C, and decomposes above its melting point. Its solubility in water is 119
g/100 mL at 0°C, and 170 g/100 mL at 100°C. Its solubility in methanol is 26 wt % at
25°C, and is 3.2 wt % in ethanol at 25°C. It is decomposed by strong agueous acid
solutions.

52122 3Specification.  Manufacturer's requirements.  (No Government
specification.)

S0
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52123 Use Sodium acetate, anhydrous, is intended for military use in the
manufacture of chemical items. Commercial applications include use as an intermediate
in the production of dyes and colors.

5.2.12.4 Safety. Sodium acetate can emit irritating and toxic fumes if heated to
decomposition. The compound is nontoxic, but can be irritating to the eyes, skin and
mucous membranes. There is no PEL or TLV referenced for sodium acetate, but
inhalation of dust shall be avoided. (Refer to 4.3.1.)

52125 Storage. Sodium acetate, anhvdrot
resistant containers in a cool, dry place. (Rpfpr to ,_3,

hD.

5212 6 DIQDOQBl Ih case nf drv enille nathar 1in and nlara in ~Antainare fAr

hadkiP A4 ol LA I A LR ] \-rl AL rlluw NI Wiivedlil 1w W)

disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMQ or Safetv and Health Offices (Rafartn 4 4\
L Ny Wl Sl J e ol ST \tyerer W .

A EDA Wavsardaiie W AWanta Nlacscifinaticam in mab licdead icn AN ACOY
AT T M IGLQl WWUD Y Yadio viadstlilauun 19 niot §isied ifn v vrr
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Sodium dextronate CAS 527-07-1

5.2.13.1 Jechnicai description. Sodium giuconate is a white crystaliine powder.

fr‘rs soiubiiity in water is 59 g/100 mL at 25°C. It is sparingly soluble in alcohol, and
Insoiubie in ether. it is decomposed by strong aqueous acid solutions. It forms water
soluble complexes with calcium in alkaline solutions, and with iron in near neutral

solutions.

5.2.13.2  Specification. Manufacturer's requirements. (No Govermment
specification.)

(8]
b
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with the chemical and physical properties conforming to the requirements shown in Table
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Assay, %, min 89.0
Loss on drying, %, max 1.0
Reducing sugars, %, max 0.5
pH in solution, approximately 7
Specific rotation, °, approximately +12
Coloration in solution at 40%, Gardner, max 5
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5.2.13.5 $Storage. Sodium giuconate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2.)

52.13.6 Disposal. In case of dry spilis, gather up and piace in containers for
disposal. For appropriate procedures, contact the instaliation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5214 Name. Sodium Oxalate Na,(OOC - COO) FW 134.00
Sodium ethansdioate CAS 62-76-0

5.2.14.1 Technical description. Sodium oxalate is in the form of coloriess crystals
or white powder. It has a specific gravity of 2.34. It decomposes at 250° to 270°C on
heating. Its solubility in water is 3.7 g/100 mL at 20°C and 6.33 g/100 mL at 100°C. ltis
inscluble in alcohol and ether. It is decomposed by strong aqueous acid solutions.

5.2.14.2 Specification. Military, MIL-S-210, Sodium Oxalate, Technical (Met

vV, YVl VAQICLT

\./

52



Downloaded from http://www.everyspec.com

MIL-STD-1445A

Y .

in three granulation ciasses. The chemical properties shall conform to the requirements
shown in Table XXII. ‘

The granulation requirements for the three classes are shown in Table XXIil.

TABLE XXII. Sodium oxaiate, technical - chemical requirements.

Purity, as oxalate, %, min 8S.0

Sodium acid oxalate, %, max 1.00
Moisture, %, max 0.50
insoluble matter, %, max 0.50

Class A Class B Class C
1US Standard Sieves

Passing through No. 40, 839 e —
(425 micrometer), %, min

Passing through No. 60, — 8s.9 —_
(250 micrometer), %, min

Passing through No. 100, S0 —_— 99.9
(150 micrometer), %, min

1 Standard sieve designation in accordance with ASTM E 11.

5.2.14.3 Use. Sodium oxalate is intended for military use as an ingredient in
pyrotechnic compositions. Commercial applications include use as an ingredient in metal
cleaning compounds, and also use in textile and leather finishing.

5.2.14.4 Safety. Sodium oxalate can emit irritating and toxic fumes if heated to
decomposition. Oxalate salts are irritants of the eyes, skin and mucous membranes.
There is no PEL or TLV referenced for sodium oxalate, but inhalation of dust shall be
avoided. (Referto 4.3.1))

5.2.14.5 Storage. Sodium oxalate shall be stored in corrosion-resistant containers
in @ cool, dry place. (Referto 4.3.2))

83
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5.2.14.6 Disposal In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5.2.15 Name. Sodium Resinate NaOOOCH,,C,, FW 324.45
CAS 61790-51-0
Sodium abietate NaOOCHaC,g CAS 14351-66-7

5.2.15.1 Technical description. Sodium resinate is in the form of white or yellowish-
white powder. The formula and formula weight are for sodium abietate; since abietic acid
is the predominant acid. Sodium resinate is soluble in water and ethyl alcohol. It is
decomposed by strong aqueous acid solutions.

52152 ffication.  Manufacturer's requirements. (No Government
specification.)

52.15.2.1 Requirements. Sodium resinate (rosin soap) is available from a
chemical producer with the chemical and physical properties conforming to the
requirements shown in Table XXIV.

TABLE XXIV. $Sodium resinate - chemical and physical requirements.

Sodium resinate, % by wt., min 80.0
Free acid, as abistic acid, % by wt., max 2.0
Free alkali, as NaOH, % by wt., max 0.10
Moisture and volatile matter, % by wt., max 50
Matter insoluble in water, % by wt., max 0.10
Matter insoluble in alcohol, % by wt., max 1.0

5.2.16.3 Use Sodium resinate is intended for military use as an ingredient of
cleaning and degreasing compounds for cleaning metal parts. Commercial applications
include use as an ingredient in soaps and detergents.

5.2.15.4 Safety. Sodium resinate is burnable, and the powder can form explosive
dust mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. It can
be irritating to the eyes, skin and mucous membranes. There is no PEL or TLV referenced
for sodium resinate, but inhalation of dust shall be avoided. (Referto 4.3.1.)
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5.2.15.5 Slorage. Sodium resinate shall be stored in commosion-resistant containers
’ Al bn A D NN\
in a cool, dry place. (Refert04.3.2)

5.2.15.6 Disposaj. in case of dry spiiis, gather up and piace in containers for
disposai. fFor appropriate procedures, contact the instaiiation Environmentai Office, the

o~ v &~

DRMO, or Safety and Heaith Offices. (Refer to 4.4.)
An EPA Hazardous Waste Classification is not listed in 40 CFR.

5.2.16 Name. Zinc Stearate Zn(OOCH,C,,), FW 632.33
Zinc octadecanoate CAS 557-05-1

5.2.16.1 Technical description. Zinc stearate is a white powder with a melting point
of 130°C. Itis soluble in water, alcohol and ether. It dissolves in hot hydrocarbon liguids
and oils. It is decomposed by strong aqueous acid and alkali solutions. Zinc stearate, as
the diacid metal soap, has a theorstical zinc content of 10.3 percent.

52.16.2 Soecification Manufacturer's requirements (No Govermnment

0.2.16.2  gpecification. Manufacturer's requirements {0 Govermnment
speacification.)
specification.)

5.2.16.2.1 Requirements Zinc stearate is available from a chemical producer with
total ash contents ranging from 13.0 to 14.5%, corresponding to zinc contents of 10.4 to
12.7 percent. The free fatty acid contents range from 0.5 to 1.0%, and the moisture
contents rangs from 0.2 to 0.5 percent.

N 40N 1o~ b 2 S U U U S S T S Y L G S
0.2.16.5 Use. Zinc stearate is intended for miiitary use as an mgrecuam in

d iacquers; and rubber and piastics. Commercial
ubricant in powder metaiiurgy.

5.2.16.4 Sgfety. Zinc stearate is burnabie, and the powder can form explosive dust
mixtures in air. it can emit irritating and toxic fumes if heated to decomposition. The zinc
ion is nontoxic, but the compound can be irritating to the eyes, skin and mucous
membranes. The TLV for zinc stearate, as a nuisance particulate is 10 mg/m? total dust,
so breathing of dust shall be avoided. (Referto 4.3.1.)

5.2.16.5 Storage. Zinc stearate shall be stored in corresion-resistant containers
in a cool, dry place. (Referto 4.3.2))

5.2.16.6 Disposal. In case of dry spills
t

isposal. For appropriate procedur

s
RMO or Safatv and Health O
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An EPA Hazardous Waste Classification is not listed in 40 CFR.

5.3 Metal Chelates

Complex coordination compounds or ions are those in which negative groups or
neutral polar molecules are attached to metal ions or atoms. Formulation of a complex
compound or ion requires the combination of an ion or molecule which has at least one
pair of electrons available for bonding with a metal ion or atom, which has a sufficient
attraction for electrons, to form a coordinate covalent bond with the attaching group. The
coordination number is the number of electron pairs which an acceptor metal ion attracts
in forming a complex ion. The groups attached to the central metal ion are referred to as
coordinating groups or ligands. Ligands which have more than one electron pair available
for coordination with metal ions are said to be bi-, tri-, or polydentate. Polydentate ligands

whose structures permit the attachment of two or more electron donor sites to the same
metal ion simultaneously, thus closing one or more rings, are called chelate ligands.

Chelation refers to the coordination of a metal ion with a polydentate ligand. The metal
chelate so formed may be an insoluble compound that precipitates or a water-soluble
comnound linoands that form stahla watar-solithle matal chalataes are said to be
Wlllrlvul LA hlu\-‘l LA A SF IG4AN A B NN vtuvlv, LA AL A} PNl N A RAT AN~} Wt I Il LW o Al A4 A N\ L
sequestering agents. Metal chelate stability decreases with increasing ring size and no
camnotinde ara known with a rina civa nraatar tham cavan Evamnlae nf nnlvdantata
\JUIIIVUUIlUO CAI W INIVIYTLTE ¥Friulie @ 1 i ls IS4 S~ HIWGKOI AMIQIT OOUVUITL. I_I\alllylca A %A ’JUI WGSAOLIQNG
rhalata linande ara chnrum in Tahla YY\/
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5.3.1 Name. Aluminum Acetylacetonate Al(C.H,0,),; FW 324 31
Al[-O- C(CH )-CH-C(CH,)=0],

Aluminum(m) 2,4- pentanedlonate . CAS 13963-57-0

5.3.1.1 Technical desgription. Aluminum acetylacetonate is in the form of colorless

monaoclinic mcmle with a cnomﬁn nr:\mu of 1 ’)‘7 a memng point of 193°C, and a bci!ing

point of 314° C itis lnsolub!e in water very soluble in ethyl alcohol, and soluble in ether

and benzene. The theoretical composition is 8.3% aluminum, 55.5% carbon, 5.5%
hudranan and 2Q R0L Avunan
TiyMI V¢Sl Qiliu &Y. W /v UI\,HUI 1.

5.3.1.2  Specification. Manufacturer's requirements. (No Government
H \
)

5.3.1.2.1 Requirements. Commerciaily availabie aluminum acetylaceionate is a
white crystalline powder with a melting point of 193°C, a sublimation point of 315°C, and
a specific gravity (20°/4°C) of 1.213. The typicai anaiysis is 8.3% aiuminum, 55.4%
carbon, and 5.5% hydroger. The soiubtiity of the compound at 25°C is 27.4 g/100 mL in
benzene, 8.8 g/100 mL in methyi aicohol, <3.3 g/100 mL in water and <0.01 g/100 mL in
cyclohexane.

5.3.1.3 Use. Aluminum acetylacetonate is intended for use as an olefinic
polymerization catalyst, and as a crosslinking agent for epoxy resins.

5.3.1.4 Safety. Aluminum acetylacetonate is bumable, and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The
aluminum ion is nontoxic, out aluminum acetylacetonate can be irritating to the eyes, skin
and mucous membranes. There is no PEL or TLV referenced for aluminum
acetylacetonate, but inhalation of dust shall be avoided. (Refer to 4.3.1.)

5.3.1.5 Storage. Aluminum acetylacetonate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2.)

5.3.1.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5 Name. Barium Oxalate Ba{OOCCOQOQ) Fw 225.36
Barium ethanedicate CAS 516-02-8

un
ao
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5.3.2.1 Technical description. Barium oxalate is crystalline with a specific gravity
of 2.658. It decomposes at 400°C. Its solubility in water is 0.0093 g/100 mL at 18°C, and
0.0228 ¢/100 mL at 100°C. It is insoluble in alcohol. It is-decomposed by strong aqueous

acid sohitions

TR ina il .

8322 Specification  Military, JAN-B-6680, RBarium Oxalate (For Use in
Ammunition).
g " "N 4 D Aamiiiranrmamia Thie anAanifiant iAarm Aaiiars Aarma meadas AF laar vy oAvalaba
V.I.L.L. W 1o bpcblllbdllUl LUV O VI ulauc Vi Validiii vAaialo,
—omms L nd, cmmd iy A mmamiemibAabliasm mraaa~na waridba blaa aAbsmcniaml A smabiisaiaal oA s -,
Ifidiriuiaciuieu Uy a Pl UblplldllUI ] pl ULOS, Wil uie uigiiicdl anu |..)l lyal\»dl lJl UPUI 1o
conforming to the requirements in Table XXVI.
TTAMI I w11 [ o P SRRy Py b mmalmaml el el ialaal ma i il e b
TADLE Vi pDalilim OXaialg - Cremicdl ang Pnysical fequirements.
Barium oxalate, %, min g2
Moisture, %, max 0.3
Material insoluble in dilute acid, %, max 0.5
Material insoluble in water, %, max 0.3
Water-soluble alkalinity, %, max 0.1
Water-soluble acidity Water extract not acid
to methyl orange.
Calcium salts, %, max 0.5
Grit None
Color White
trarmiidatinn IR Qrandard Qiavae
TN QTIWIGUWT ), WV WD WG W Vi Y W
Through No. 100 (150 micrometer), %, min S0
Armmaramt fAanmecitvy ~lral Ay N &N
l"\P al Tl il UUIIOI\’, ulllll. 1HiIaAa V.o

1 US Standard Sieve designation in accordance with ASTM E 11.

N

5.3.2.3 Use. Barium oxalate is intended for miiitary use in the manufacture of
pyrotechnic compositions. The compound does not have commercial uses.

5.3.2.4 Safety. Barium oxalate can emit irritating and toxic fumes if heated to
decomposition. The barium ion is toxic when the compound is soluble. Oxalate salts are
toxic, and are irritants of the eyes, skin and mucous membranes. The PEL and TLV for
soluble barium compounds, as Ba, are 0.5 mg/m?, so breathing of dust shall be avoided.

(Refer to 4.3.1.)

5.3.2.5 Storage. Barium oxalate shall be stored in corrosion-resistant containers
in a cool, dry place. (Referto 4.3.2.)

un
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53.2.6 Disposal In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Referto 4.4.)

5.3.3 Name. Calcium Oxalate Ca(O0OCCQO) Fw 12810

Calcium ethanedicate Ca{00CCO0)-H,0 FW 146.12

CASQ K7 _2R_8

Nl Wt W T LN

5.3.3.1 Tsechnical description. Anhydrous calcium oxalate is in the form of coloriess

cubic crystals with a specific gravity of 2.2. The monchydrate is coloriess and ioses water

b At a_ AAANDLIY Yo bl i e d e m o mem b e A e 1 mmls sbibid, tom cnembme

on nealing 1o £ L. 1ne annyarous 10rm GeCompOses On neating. s SOiuuiiily i wdalei

is 0.00067 g/100 mL at 13°C and 0.0014 g/100 mL at 95°C. The monohydrate is also

insoiubie in water. it is insolubie in acetic acid, and is decomposed by strong agueous

minerai acid soiutions. The theoreticai caicium content of the monohydrate is 27.5%, and
the theoretical oxaiate content is 60.4 percent.

5.3.3.2 Specification. Military, JAN-C-628, Caicium Oxaiate (For Use in

Ammunition).

5.3.3.2.1 Requirements. This specification covers one grade of calcium oxalate,
consisting essentially of the monohydrate, with the chemical and physicai properties
conforming to the requirements in Table XXVIl.

TABLE XXVil. Calcium oxalate - chemical and physical requirements.

Calcium, %, min 2686
Oxalate, %, min 58.4
Ba saits, %, max 0.8
Moisture, %, max 0.5
Grit None
Material soluble in water, %, max 0.4
iiateriai, soiubie in diiute acid (10% HCIi), %, max 0.5
Apparent density, g/mL, max 0.60
1 Granuiation, US Standard Sieve
Through No. 100 (150 um), %, min 99

1 US Standard Sieve designation in accordance with ASTM E 11.

ch
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5.3.3.3 Use Calcium oxalate is intended for military use in the manufacturer of
pyrotechnic compositions. Commercial applications include the use in the manufacture
of oxalic acid and organic oxalates.

5.3.3.4 Safety. Calcium oxalate can emit irritating and toxic fumes if heated to
decompaosition. The calcium ion is not toxic, but oxalate salts are toxic and are irritants of
the eyes, skin and mucous membranes. There is no PEL or TLV referenced for calcium
oxalate, but breathing of dust shall be avoided. (Referto 4.3.1.)

5.3.3.5 Storage. Calcium oxalate shall be stored in corrosion-resistant containers
in a cool, dry place. (Referto4.3.2)
5336 Disnosal N caca nf drv enille Anathar 11in anAd nlara in ~ARtainare fAr
vvvvvvv I I el SRR T MHECY VI MY e, U@L Bl WY Al Qe Hi Ll iait 1ol o 1uvi
disnosal For annronriate nrocadiirace cnntact tha lnetallatinn Emviranmantal OYfica tha
NS S & T W Hp W ALY VLo WU DO, WAV LITD owaiialivig Lrivituigiieriial VilvGe, uic
NRMND Ar Qafatv and Haalth NfFirae IDafartn A A\
iliviv, Ui waiSy alid risaill vililos., (INCICh U 4.4, )
Arm EDA HacsardA Ao WAJaaba Nlacailfimalli~acm Sa a2 1281 ' A/ /Ay
AN ErA Macaigous vvdsie uidsSSiication isS not lisSied in U Lrk
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5.3.4 Name. Chromium Acetylacetonate Ur(UsH,05), FVV 343.383
r — ~ ~ o~ -~ s am s e P
Chromic acetylacetonate Cr{-O-C(CH,)=CH-C(CH,)=0],
Chromium(ili) 2,4-pentanedionate CAS 21679-31-2

5.3.4.1 Technical description. Chromium acetylacetonate has a melting point of

216°C and a boiling point of 340°C. It is insoluble in water and soluble in organic
solvents. The theoretical composition is 14.9% chromium, 51.5% carbon, 6.0% hydrogen,
and 27.6% oxygen.

5.3.42  gpecification.  Manufacturer's requirements.  (No Government
specification.)

5.3.4.2.1 Requirements. Commercially available chromium acetylacetonate is a
voilet monoclinic crystalline powder with a memno point of 217 °to 22@°(;, a boiling point
of 340°C, and a soec:ﬁc gravity of 1.35. It has an apparent bulk density o q

..... —'l""'

The typical analysis is 14. 9% chmmnum The total solids are 100%, and the methyler
chloride msg!u_ble is 0.5% maximum. The solubility of the product is 0.15 g/100 g in water
at30°C 4.7 n 00 a in mathana! at 28°C 24 n/100 A in hanrana ot IN°C § NR AN A in
&= -y bl - BLURIRARASA Lo IR =LA 1 g v,v*kuvvuuluwul.vlrcusvu V, U.UV&IIWBH'
wlnnn at ,qn°P nnd 128 A/1DN0 A in tnlliana at AN
N ITVTIT WL UV Wy RIETW V.U W TV Y T IVIWDTT IS Gl OV W
E QAN llam Nhonmnion manbidmmcbace mda "o (oo o Lo - --A-l AAAAAAAAA
2.9.4.5 Ugg. Lhromic acstyiacetlonate is intended for use as a cetalyst for orgamc
synthesis, as a stabilizer for nitroparaffins, and aiso for tinting giass
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5.3.4.4 Safety. Chromic acetylacetonate is burnable, and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The
chromium(lil) ion is toxic and is a potential carcinogen. The PEL and TLV for chromium(lit)
compounds, as Cr, is 0.5 mg/m’, so bre“hing of mists and fumes shail be avoided
[ ) _ Y Sy I\l ~O V2 W 4 £ V- iy ol o mm ad - PRI P,

Buming of Cr{iii
carcinogen by the Intemational Agency for Research on Cancer (IARC) and Transactions
of ACGIH. The TLV for chromium(Vi) is 0.05 mg/m>. Breathing of mists or fumes of

chromium(V1) shali be avoided. The Cr(ill) compound soliution can be iritating to the eyes,
skin, and mucous membranes. (Referto 4.3.1.)

5.3.4.5 Storage. Chromic acetylacetonate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2.)

5.3.4.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Referto 4.4.)

Chromic acetylacétonate has an EPA Hazardous Waste Classification - Toxicity
Characteristic; Waste No. DO07.

5.3.5 Name. Cobaltic Acetylacetonate Co(CsH;0,), FW 356.30
Cobalt tris(acetylacetonate) Co[-0O-C(CH,;)=CH-C(CH,)=0],
Cobalit(ill) 2,4-pentanedionate CAS 21679-46-9

5.3.5.1 Technical description. Cobaltic acetylacetonate is in the form of dark green

or black crystals with a specific gravity of 1.43. The theoretical composition is 16.5%
cobalt, 50.6% carbon, 5.9% hydrogen, and 27.0% oxygen.

5.3.5.2 Specification. Manufacturer's requirement. (No Government specification.)

5.3.5.2.1 Requirements. Commarcially available cobaltic acetylacetonate is a dark
green crystalline powder with a specific gravity of 1.43, and a meiting point of 214° to
215°C. It has an apparent bulk density of 0.63 g/cm®. The typical analysis is 16.6%
cobalt(ilt), and 0.22% cobalt(!l). The total solids are 99.96%, and the methylene chloride
insolubles are 0.5% maximum. The solubility of the product, at 30°C, is 0.3 g/100 g in
water, 16.3 g/100 g in zene, 1.9 g/100 g in xylene, and 0.031 g/100 g in heptane It
is soluble in hot methanol, hot acetone, and hot ethylene glycol monoethy! ether

- o~ a0 s A - b Eme ~rre

5.3.5.3 Use. Cobaitic acetylacetonate is intended for use as a catalyst for organi
synthesis, polymerization and vulcanization reactions, combustion of solid propellants and

as coloring for synthetic resins and glass tinting. It is aiso used for the vapor deposition
of cobalt metal and oxide.
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5.3.54 Safety Cobaltic acetylacetonate is burnable, and can form explosive dust
mixtures in air. It can emit imritating and toxic fumes if heated to decomposition. The PEL
and TLV for cobalt fumes is 0.1 mg/m? so breathing of fumes shall be avoided. Cobalt(lll)
compounds can be irritating to eyes, skin and mucous membranes. (Refer to 4.3.1.)

5.3.5.5 Siorage. Cobaltic acetylacetonate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2.)

5.3.5.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5.3.6 Name. Cobaltous Acetylacetonate Co(CsH,0,), FW 257.15
Cobalt bis(acetylacetonate) Cg{-Q_C(CH3)=CH_C(CH3)=Q}2
Cobalt(ll) 2,4-pentanedionate CAS 14024-48-7
5.3.6.1 Igghmga_l_d_e_smpnga Cobaltous acetylacetonate is crystalline and
moisture-sensitive. It has a melting point of 172°C. The theoretical composition is 22.89%
cobalt, 46.7% carbon, 5.4% h"drcgen, and 24.9% oxygen

5.3.6.2  Specification.  Manufacturer's requirements. (No Government

Regquirements. Commercially available cobaltous acetylacetonate is a
blimes without melting. The typical analysis is 24.0% cobalt, 43.6%

Nt Ta

su
.6'-” nyd rOQéﬁ it is soiubie in water. The soiubility of the product at 25°C
L in methanoi, and 8.1 g/100 mL in benzene.

5.3.6.3 Use. Cobaltous acetylacetonate is intended for use as a catalyst for the
hydrogenation of dioiefins and fatty acids; and for poiymerization of olefins.

5.3.6.4 Safety. Cobaltous acetylacetonate is bumable and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The PEL
and TLV for cobalt fumes are 0.1 mg/m?, so breathing of fumes shall be avoided. Cobalt(ll)
compounds can be irritating to eyes, skin and mucous membranes. (Refer to 4.3.1.)

5.3.6.5 Storage. Cobaltous acetylacetonate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2.)
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5.3.6.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Referto 4.4.)
An EPA Hazardous Waste Classification is not listed in 40 CFR.
= 7 Alm e ~ NAamemanr Anabulanatamsads oS " Al C\Al D24 74
9.9./ INAME. Lvoppelr ACBlyialelliiale LUu\usin\Usy ), vy £01./0
[ o Y JUIN M A b o} o & - eI id aNalial B TN I N RV Y ol W B WY o |
Lopper(i) £ 4-penaneaiondie CuUl-U-L{Lnyj=in-LiLm;)=uUj;
I o TIPS SN VL DRy Py gy A 4aNNANLC A0 O
Lvupfic a yialoioidie UAD 1009010~
5.3.7.1 Technical description. Copper acstyiacetonate is in the form of biue
crystals with a melting point of >230°C and subiimation. it is insoluble in water and slightly
soluble in alcohol. The theoretical composition is 42.3% copper, 45.8% carbon, 5.4%

hydrogen, and 24.5% oxygen.

5.3.7.2 Specification. Manufacturer's reguirements. (No Government
specification.)

5.3.7.2.1 Requirements. Commercially available copper acetylacetonate is a light
blue crystalline powder with a meiting point of 240°C. The typicai analysis of 24.2%
copper, 45.8% carbon, and 5.5% hydrogen. The solubility of the product at 25°C is 0.2
g/100 mL in benzene and 0.3 g/100 mL in methanol.

5.3.7.4 Safety. Copper acetvlacetonate is burnable, and can emit irritating and
it B TaS S g o J ] <
toxic fumes if heated to decomposition. The PEL for copper fumes is 0.1 ma/m®. and the
7 LA [N A o vvwrllvatuvl L F I § Bumbm FW) vvr'rvv L < I
TIVVie 02 ma/m3 en hraathina of fumae chall ha avoided Conner{l compounds can be
TV 1o V.4 lllvlll y PV WIVAau N |s i TR T T ICAIT W W WV WiNdW s, e od (AR LAY A ] | afiadndd
irritatina tA tha avae eldin anAd miisAnie mamhranaoe (Rafoartn 4 21 )
Hiitatlitiy v UIT ©TyTo, ORI QI I HIWWVUS 1S @i ive., \(IWWiwl WV v by
ENTE Qtmrmama P oamemmr manbdanntamatsa aball ha ctarad in a ~Anl Ary nlacre
O.9.0 .0 RIGQYS. WUPPCT altiyia Wwiidie Stiall UT olUVITU it a Luul, Ul piave
10N _L£__ A A NN AN\
(Refer to 4.3.2.)
5.3.7.6 Disposal. in case of dry spilis, gather up and place in containers for
disposai. For appropriate procedures, contact the instailation Environmentai Office, the

DRMO, or Safety and Health Offices. (Refer to 4.4.)
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An EPA Hazardous Waste Classification is not listed in 40 CFR.

5.3.8 Name Copper 8-Quinolinolate Cu(CyaHgNO), FW 351.83
Copper bis(8-oxyquinoline) CAS 10380-28-6

5.3.8.1 Technical description. Copper 8-quinolinolate is a nonhygroscopic odoriess
powder. It is insoluble in water and most organic solvents. It is somewhat soluble in

pyridine and quinoline. It is decomposed by strong acids.

5.3.8.2 Specification. Manufacturer's requirements. (No Government
ecification.)

5.3.8.2.1 Requirements. Commercially available copper 8-quinclinolate is a yellow-
green to olive-green powder with the specification requirements shown in Table XXVIII.

TARLE XXVl Copner 8-auinplinnlata - commercaial snacification raguiremants.
Assay, %, min 90.0
Loss on drying, %, max 1.0
1 Sieve size, US Standard Sieve
Through No. 10 (2.00 mm), %, min 90
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5.3.8.5 Storage Copper 8-quinclinolate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto0 4.3.2.)
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5.3.8.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)
An EPA Hazardous Waste Classification is not listed in 40 CFR.

5.3.9 Name. Ferric Acetylacetonate Fe(CsH,0,), FW 353.18
Iron(lll) 2,4-pentanedionate Fel
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5.3.8.3 Use Ferric acetyiacetonate Is intended for use as a cataiyst for
poiymerization, cumbustion of soiid propeiiants, and as coioring for synthetic resins and
glass tinting.

5.3.9.4 Safety. Ferric acetylacetonate is bumable and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The PEL
for iron oxide fumes is 10 mg/m? and the TLV for iron oxide fumes, as Fe, is 5 mg/m?, so
breathing of fumes shall be avoided. The iron(lll) compounds can be irritating to the eyes,
skin and mucous membranes. (Refer to 4.3.1.)

5.3.9.5 Siorage. Ferric acetylacetonate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2))

5.3.8.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Referto 4.4.)

An EPA Hazardous Waste Classification is not listed in 40 CFR.
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5.3.10 Name Magnesium Acetylacetonate Mg(CsH,0,), FW 222.53
Magnesium 2,4-pentanedionate Mg[-O-C(CH,)=CH-C(CH,)=0],
) CAS 14024-58-9

5.3.10.1 Technical description. Magnesium acetylacetonate is in the form of a
white powder. The theoretical composition is 10.9% magnesium, 53.9% carbon, 6.3%

hydrogen and 28.4% oxygen.

5.3.10.2  Specification. = Manufacturer's requirements. (No Government
specification.)

5.3.10.2.1 Requirements. Commercially available magnesium acetylacetonate is
available from a chemical manufacturer as a white powder with a specific gravity of 1.162
and a melting point of 262° to 263°C. The typical analysis is 11.1% magnesium. The
solubility of the product at 25°C is 0.7 g/100 mL in benzene, and 2.9 g/100 mL in
methanol.

5.3.10.3 Use. Magnesium acetylacetonate is intended for use as a curing agent
and curing accelerator for epoxy resins.

5.3.10.4 Safety. Magnesium acetylacetonate is burnable, and can form explosive
dust mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The
PEL for magnesium oxide fumes is 15 mg/m?®, and the TLV is 10 mg/m?, so breathing of
fumes shall be avoided. The magnesium ion is nontoxic but its compounds can be
irritating to the eyes, skin and mucous membranes. (Referto 4.3.1.)

5.3.10.5 Storage. Magnesium acetylacetonate shall be stored in corrosion-
resistant containers in a cool, dry place. (Refer to 4.3.2.)

5.3.10.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Referto 4.4.)

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

5.3.11 Name. Manganic Acetylacetonate = Mn(C4H,0,), FW 352.27
Manganese tris(acetylacetonate) Mn[-O-C(CH,)=CH(CH,)=0},
Manganese(lll) 2,4-pentanedionate CAS 14284-89-0
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5.3.11.1 Technical description. Manganic acetylacetonate is in the form of a black
or brown crystalline powder. The theoretical composition is 15.6% manganese, 51.1%

carbon, 6.0% hydrogen, and 27.3% oxygen. It is very slightly soluble in water, and soluble
in acetone. ~

5.3.11.2 Specification.  Manufacturer's requirements. (No Govemment
specification.)

53.11.2.1 Requirements. Commercially available manganic acetylacetonate is a
black powder with a melting point of 171°C. The typical analysis is 15.7% manganese,
50.9% carbon, and 5.9% hydrogen. The solubility of the product in benzene is 13.6 g/100
mL at 25°C, and in methanol, it is 34.8 g/100 mL at 30°C.

5.3.11.3 Use. Manganic acetylacetonate is intended for use as a catalyst for the
polymerization of vinyl polymers, and as a curing agent for isocyanate resins.

5.3.11.4 Safety. Manganic acetylacetonate is burmable, and can form explosive
dust mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The
PEL and TLV for manganese compounds, as Mn, are 5 mg/m® as a ceiling limit. The TLV
for manganese fumes is 1 mg/m®, so breathing of fumes shall be avoided. The manganic
ion is toxic, and its compounds can be imitating to the eyes, skin and mucous membranes.
(Refer to 4.3.1.)

5.3.11.5 Storage. Manganic acetylacetonate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2.)

5.3.11.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5.3.12 Name. Manganous Acetylacetonate Mn(C:H,0,), FW 253.14
Manganese bis(acetylacetonate) Mn[-O-C(CH,)=CH-C(CH,)=0],2
Manganese(ll) 2,4-pentanedionate CAS 14024-58-9

5.3.12.1 Technical description. Manganous acetylacetonate is in the form of lighf
tan crystals. The theoretical composition is 21.7% manganese, 47.3% carbon, 5.6%

hydrogen, and 25.4% oxygen.

5.3.12.2 Specification. Manufacturer's  requirements. (No Government
specification.)
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5.3.12.2.1 Regquirements. Commercially available manganous acetylacetonate is
a light tan crystalline powder with a melting point of 180°C. The typical analysis is 21.5%
manganese. The solubility of the product at 25°C is 4 4 g/100 mL'in benzene, and 7.0
¢/100 mL in methanol.

5.3.12.3 Use. Manganous acetylacetonate is intended for use as a catalyst for
hydrogenation of olefins, polymerization of urethanes, and oxidation synthesis reactions.

5.3.12.4 Safety. Manganous acetylacetonate is burnable, and can form explosive
dust mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The
PEL for manganese is 5 mg/m® as a ceiling limit. The TLV for manganese compounds as
‘Mn, is 5 mg/m® as a ceiling limit. The TLV for manganese fumes is 1 mg/m?, so breathing
of fumes shall be avoided. The manganous ion is toxic, and its compounds can be
irritating to the eyes, skin and mucous membranes. (Referto 4.3.1.)

5.3.12.5 Storage. Manganous acetylacetonate shall be stored in corrosion-
resistant containers in a cool, dry place. (Referto 4.3.2.)

5.3.12.6 Dicposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Referto 4.4.)

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

5.3.13 Name. Nickel Acetylacetonate, Hydrate Ni(CsH,0,),°H,0
Ni[-O-C(CH,)=CH-C(CH,)=0],*H,0 FW 256.91
Nickel(ll) 2,4-pentanedionate, hydrate CAS 120156-44-7

5.3.13.1 Technical description. Nickel acetylacetonate is in the form of green
crystals. The theoretical composition is 21.4% nickel, 43.7% carbon, 5.8% hydrogen, and

29.1% oxygen.

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

5.3.13.2.1 Requirements. Commercially available nickel acetylacetonate is a bright
green crystalline material with a melting point of 228°C, and a sublimation point of 220°C
at 11 mm Hg. The typical analysis is 21.5% nickel, 42.5% carbon, and 5.9% hydrogen.
The solubility of the product at 25°C is 1.5 g/100 mL in benzene, 2.2 g/100 mL in
methanol, and 10.6 g/100 mL in ethy! alcohol. It is also soluble in chioroform.
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5.3.13.3 Use Nickel acstylacetonate is intended for use as a catalyst for
hydrogenation reactions.

5.3.13.4 Safety. Nickel acetyiacetonate is burable, and can form expiosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The PEL
for soluble nickel compounds is 1 mg/m® and the TLV is 0.1 mg/m?, as Ni, so breathing of
fumes shall be avoided. Nickel compounds are toxic and are confirmed carcinogens.
They can be irritating to the eyes, skin and mucous membranes. (Refer to 4.3.1.)

5.3.13.5 Storage. Nickel acetylacetonate shall be stored in corrosion-resistant
containers in a cool, dry place. (Refer to 4.3.2.)

5.3.13.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer tc 4.4.)

5.3.14 Name Ruthenium Acstylacetonate Ru(CiH,0,), FW 388.40
Ru[-O-C(CH,)=CH-C(CH,)=0],

Ruthenium(lll) 2,4-pentanedionate CAS 14284-93-6

5.3.14.1 Technical description. Ruthenium acetylacetonate is in the form of red

crystals. The theoretical composition is 25.5% ruthenium, 45.2% carbon, 5.3% hydrogen,
and 24.0% oxygen.

5.3.14.2 ification.  Manufacturer's requirements. (No Government
specification.)

5.3.14.2.1 Requirements. Commercially available ruthenium acetylacetonate is a
red crystalline material with a melting point of 235° to 237°C. The typical analysis is
26.0% ruthenium. It is soluble in acetone, chloroform, ethanol, and toluene.

5.3.14.3 Use. Ruthenium acetylacetonate is intended for use as a catalyst.

5.3.14.4 Safety. Ruthenium acetylacetonate is burnable, and can form explosive
dust mixtures in air. It can emit irritating and toxic fumes if heated to decomposition.
There is no PEL or TLV referenced for ruthenium oompounds but breathing of fumes shall

be avoided. Ruthenium compounds can be irritating to the eyes, skin and mucous
membranes. (Refer to 4.3.1.)
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5.3.14.5 Storage. Ruthenium acetyiacetonate shall be stored in corrosion-resistant

containers in a cooi, dry piace. (Refer to 4.3.2.)

5.3.14.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

An EPA Hazardous Waste Classification is not listed in 40 CFR.
5.3.15 Name. Strontium Oxalate Sr(O0OCCO00) FW 17562
3

Strontium Ethanedioate CAS 814-95-9
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6.3.16.2.1 Bﬁmms This specification covers two grades of strontium
d e the anhydrous form and Grade B, the hydrated form. The
arties shali conform to the requirements shown in Table XXIX.
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Grade A Grade B

Strontium oxalate, %, min 840 84.0
Moisture, %, max 0.25 10.0
Iron, %, max 0.01 —_—
Impurities by flame test

Barium compounds None None

Calcium compounds, amount max Slight Slight
1Granulation, US Standard Sieves

Through No. 60 (250 pm), %, min —— 89.0

Through No. 140 1.w -m), %, min 89.0 —
Color White White

1 US Standard Sieve designation in accordance with ASTM E 11.
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5.3.13.3 Use. Strontium oxalate is intended for military use in the manufacture of
pyrotechnic compositions. Commercial applications include use in catalyst manufacture.

5.3.15.4 Safety. Strontium oxalate can emit irritating and toxic fumes if heated to
decomposition. The strontium ion is low in toxicity, but oxalate salts are toxic and
corrosive, and are strong irritants of the eyes, skin and mucous membranes. There is no
PEL or TLV referenced for strontium compounds, but breathing of fumes shall be avoided.

(Referto 4.3.1.)

5.3.156.5 Storage. Strontium oxalate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2))

5.3.15.6 Disposal. In case of dry spills, gather up and place in containers for

disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMQO. or Safety and Health Offices. (Referto 4.4

wiuvins, Ul OGICLY QUi T 1ISciul winees. (neiel (0 /8.4,
) J

An EPA Hazardous Waste Classification is not listed in 40 CFR.
lacetonate  (C,H¢),Sn(CsH,0,), FW 431.14
«Hg)2SN[-0-C(CH,)=CH-C(CH,)=0},
CAS 22673-19-4

3.16  Name. Dibutyt

n

0-0

Dibutyl tin(lV) 2 4-pentaned|ona

5.3.16.1 Technical description. Dibutyl tin acetylacetonate is in the form of a liquid
above 21°C. The theoretical composition is 27.6% tin, 50.1% carbon, 7.5% hydrogen, and
14.9% oxygen. It is insoluble in water, but hydrolyzes on explosure to water.

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

5.3.16.2.1 Requirements. Commercially available dibutyl tin acetylacetonate is an
amber liquid with a specific gravity (25°C) of 1.20, a melting point of 21°C, a Gardner

W gt ey

viscosity of A-3, and a ﬂash point (closed cup) of 81. 1 C (195 F) The typncal analysis is
27.3% tin.

5.3.16.3 Lisg Dibuty! tin acetylacetonate is intended for use as a catalyst for
polymerization of olefins and unsaturated polyesters.

5.3.16.4 Safety. Dibutyl tin acetylacetonate is a combustible liquid or a burnable
solid depending on the temperature. It can emit irritating and toxic fumes if heated to
decomposition. The PEL, as an organic tin compound, is 0.1 mg/m?, and the TLV is 0.1
mg/m® (including skin), as Sn. The breathing of fumes shall be avoided. The compound
is toxic and can be absorbed through the skin. It can be irritating to the eyes, skin and
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mucous membranes, and may cause bums and tissue damage. In case of contact with the

flush with water for at least 20 minutes, and obtain medical attention. (Refer to 4.3.1.

53165 Eolto £=105 11 GQUOLy ik
containers in a cool, dry place. (Refertc4.3.2.)

5.3.16.6 Disposal. In case of dry spills of solid (below 21°C), recover in dry state
and place in containers for disposal. in case of smali liquid spills (above 21°C), absorb
with nonreactive absorbent, and place in containers for disposal. In case of large liquid
spills, dike to prevent spreading. For appropriate procedures, contact the instaiiation
Environmental Office, the DRMO, or Safety and Heaith Offices. (Refer to 4.4.)

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

5.3.17 Name. Titanium Ammonium Dihydroxy Lactate FW 284.12

Ti(OH),[OCH(CH,)COONH,], CAS 65104-06-5

Ammonium dihydroxy bis(lactato)titanate
Ammonium dihydroxy bis(2-hydroxypropanato-O, O')titanate

5.3.17.1 Technical description. Titanium ammonium dihydroxy lactate is in the form
of a solid. 1t is soluble in water, and hydrolyzes very slowly. The theoretical Ti content is
16.3 percent.

.3.17.2  Specification.  Manufacturer's requirements. (No Govermment

5.3.17.2.1 Requirements. Commercially available titanium ammonium dihydroxy
lactate is a 50% solution in water with a Ti content of 8.2 percent. The solution is light
amber in color with a specific gravity (25°/25°C) of 1.05, an approximate thickening point
of -10°C, and an approximate viscosity (25°C) of 8 cP(mPa-s)

5.3.17.3 Use. Titanium ammonium dihydroxy lactate is intended for use as a
crosslinking agent for resins and polymers in aqueous systems

5.3.17.4 Safety. Titanium ammonium dihydroxy lactate solution is not bumable.
it can emit irritating and toxic fumes if heated to decomposition. The PEL is 15 mg/m® and
the TLV is 10 mg/m® for the resulting titanium dioxide as total dust as a nuisance
particulate. The PEL for the resulting ammonia fumes is 35 mg/m® and the TLV is 18
mg/m>. The compound solution is not toxic, but can be irritating to the eyes, skin and
mucous membranes. (Referto 4.3.1.)
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5.3.17.5 Storage. Titanium ammonium dihydroxy lactate solution shall be stored
in corrosion-resistant containers in a cool, dry place. (Referto 4.3.2.)

5.3.17.6 Disposal. In case of small liquid spills, absorb with nonreactive absorbent
and place in containers for disposal. iIn case of large liquid spills, dike to prevent
spreading. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5.3.18 Name. Titanium Diisopropoxide Acetylacetonate
Ti{OCH(CH,),L(C:H,0,), FW 364.30

Titanium diisopropoxide bls(2;4-pentaned:onate) CAS 17927-72-9
Bis(2,4-pentanedionate-0, 0')bis(2-propanolato)titanium

vater, but hydrolyzes slowly.

81 Technical descrintion. Titanium diiso

1 sopropoxide acetylacetonate is in the
f rmcfaso!id. It is soluble in isopropanol. It is insoluble in wate

.3.18.2 Specification.  Manufacturer's requirements. (No Government
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poiar film of titanium dioxide.

5.3.18.4 Safety. Titanium diisopropoxide acetyiacetonate soiution in isopropanoi
is flammable. It can emit irritating and toxic fumes if heated to decomposition. The PEL
is 15 mg/m°® and the TLV is 10 mg/m’ for the resulting titanium dioxide as total dust as a
nuisance particulate. The compound solution is not toxic, but can cause eye burns and
be irritating to the skin and mucous membranes. (Refer to 4.3.1.)

5.3.18.5 Storage. Titanium diisopropoxide acstylacetonate solution shall be stored
in corrosion-resistant containers in a cool, dry place; away from heat, sparks and open
flame. (Referto 4.3.2.)
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5.3.18.6 Dispasal. In case of small liquid spills, absorb with nonreactive absorbent
and place in containers for disposal. In case of large liquid spills, dike to prevent
spreading. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5.3.19 Name. Titanium Diisopropoxide Bis(triethanolamine) FW 462 44
Ti{OCH(CH,;),},{OCH,CH,N(CH,CH,0H),], CAS 36673-16-2
Bis(2,2',2"-nitrilotrisethanol)bis(2-propanolato)titanium (4*)
Bis(triethanolamine)titanium diisopropoxide
Titanium diisopropoxide bis(2,2',2"-nitrilotriethanol)

5.3.19.1 Technical description. Titanium diisopropoxide bis(triethanolamine) is in
the form of a solid. It is soluble in water and hydrolyzes very slowly. It is also soluble in

isopropanol.

5.3.18.2 Specification. Manufacturer's requirements. (No Govemment
specification.)

5.3.19.21 Reguirements. Commercially available titanium diisopropoxide
bis(triethanolamine) is actually a mixture of chelates corresponding to the average formula
above. The product is an 80% solution in isopropanol, with a Ti content of 8.3 percent.
The solution is pale yellow in color with a specific gravity (25°/25°C) of 1.06, an
approximate thickening point of -35°C, an approximate viscosity (25°C) of 90 cP(mPa-s),
a flash point (closed cup) of 16°C (60°F). The solution is miscible with water.

5.3.19.3 Use. Titanium diisopropoxide bis(triethanolamine) is intended for use as
a crosslinking agent for resins, polymers and heat-set printing inks; and for surface
modification of pigments.

5.3.18.4 Safety. Titanium diisopropoxide bis(triethanolamine) solution in
isopropanol is flammable. It can emit irritating and toxic fumes if heated to decomposition.
The PEL is 15 mg/m® and the TLV is 10 mg/m? for the resulting titanium dioxide as total
dust as a nuisance particulate. The compound solution is not toxic, but can be irritating
to the eyes, skin, and mucous membranes. (Refer to 4.3.1.)

5.3.19.5 Storage. Titanium diisopropoxide bis(triethanolamine) solution shall be
stored in corrosion-resistant containers in a cool, dry place away from heat, sparks and
open flame. (Referto 4.3.2.)

75



- .I.Downloaded from http://www.everyspec.com

MIL-STO-1445A
5.3.19.6 Disposal. In case of small liquid spills, absorb with nonreactive absorbent
and place in containers for disposal. in cass of large liquid spills, dike to prevent
spreading. For appropriate procedurss, contact the Instaitation Environmentai Office, the
ORMO, or Safety and Heaith Offices. (Referi0 4.4.)

An EPA Hazardous Waste Ciassification is not iisted in 40 CFR.

5.3.20 Name. Titanium Diisopropoxide Ethylacetoacetate
[(CH4);,CHOLTi[-O-C(CH,)=CHCO(OC,H,)], FW 424.34
Bis(ethyl-3-oxobutanolato-O,0")bis(2-propanolato)titanium
Titanium diisopropoxide ethyl-3-oxobutanoate CAS 27858-32-8

5.3.20.1 Technical description. Titanium diisopropoxide ethylacetoacetate is in the
form of a liquid. It is soluble in acetone, ethanol, and isopropanol. It hydrolyzes very

slowly in water.

5.3.20.2 Specification. Manufacturer's reqguirements.  (No Government
specification.)

532021 Requirements. Commercially available titanium diisopropoxide
ethylacetoacetate is a yellow to amber colored liquid with a Ti content of 11.1 percent.
The product is 100% of the compound with a specific gravity (25°/25°C) of 1.05, an
approximate thickening point of 20°C, an approximate viscosity (25°C) of 50 cP(mPass),
and a flash point (closed cup) of 27°C (81°F).

5.3.20.3 Use. Titanium diisopropoxide sthylacetoacetate is intendsd for use as a

5.3.20.4 Safefy. Titanium diisopropoxide ethyiacetoacetate is a flammabie iiquid.
it can reiease irritating and ioxic fumes if heated to decomposition. The PEL is 15 mg/im®
and the TLV is 10 mg/m® for the resuiting titanium dioxide as total dust as a nuisance
particuiate. The compound is not toxic, but can be irritating to the eyes, skin and mucous
membranes. (Refer to 4.3.1.)

5.3.20.5 Storage. Titanium diisopropoxide ethylacetoacetate shall be stored in
corrosion-resistant containers in a cool, dry place away from heat, sparks and open flame.
(Refer to 4.3.2.)

5.3.20.6 Disposal. In case of small liquid spiils, absarb with nonreactivae absorben
f e 0 v

and place in containers for disposal. In case of large liquid spills, dike to prever
spreading. For appropriate procedures, contact the Instaliation Environmental Office, the

119 A L. L. HIVIOLLINH Hve o VUL VATAL O QGwg
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An EPA Hazardous Waste Classificetion is not listed in 40 CFR.

53.21 Name Titanium Potassium Oxalate, Dihydrate
K,[Ti04C,0,),°2H,0 FW 354.17
Potassium bis(oxalato)oxotitanate, dihydrate CAS 14402-67-6
Potassium titanium oxalate, dihydrate
Titany! potassium oxalate, dihydrate

5.3.21.1 Technical description. Titanium potassium oxalate, dihydrate, is in the
form of a white crystalline powder that is very soluble in water.

5.3.21.2  Qpecification.  Manufacturers requirements. (No Government
specificaticn.)

5.3.21.2.1 Requirements. None available.

5.3.21.3 Use. Titanium potassium oxalate, dihydrate, is intended for use as a
mordant in dyeing cotton and leather, and for the sensitization of aluminum for
photography.

5.3.21.4 Safety. Titanium potassium oxalate, dihydrate, is not burnable. It can emit’
irritating and toxic fumes if heated to decomposition. The PEL is 15 mg/m® and the TLV
is 10 mg/m?® for the resulting titanium dioxide as total dust as a nuisance particulate. The
compound, as an oxalate, is toxic and corrosive; and can be very imitating to the eyes, skin
and mucous membranes. (Refer to 4.3.1.)

5.3.21.5 Storage. Titanium potassium oxalate shall be stored in corrosion-resistant
containers in a cool, dry place. (Refer to 4.3.2.)

5.3.21.6 Disposal. In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5.3.22 Name. Vanady! Acetylacetonate VO(CsH,0,), FW 265.16
0O=V[-0-C(CH,)=CH-C(CH,)=0],
Vanadium(lV) oxide bis(2,4-pentanedionate) CAS 3153-26-2

Vanadyl 2, 4-pentanedionate
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5.3.22.1 Technical description. Vanadyl acetylacetonate is in the form of blue-
green crystais. The theoretical composition is 19.3% vanadium, 45.3% carbon, 5.28%
hydrogen, and 30.12% oxygen. It is moderately soluble in acetone, chloroform, and ether.

5.3.22.2  Specification.  Manufacturer's requirements. (No Govermnment
specification.)

5.3.22.21 Requirements. Commercially available vanadyl acetylacetonate is a
blue-green crystalline product with a melting point of of 250°C. Its solubility at 25°C is 0.9
g/100 mL in benzene and 6.4 g/100 mL in methanol.

5.3.22.3 Use. Vanadyl acetylacetonate is intended for use as a catalyst for
polymerization of olefins and the hvdro-rern.nc of heavy oils.

5.3.22.4 Safety. Vanadyl acetylacetonate is bumable, and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decompositioin. The
resulting vanadium oxide has a PEL (csiling values) of 0.5 mg/m® as dust and 0.1 mg/m®
as fumes. The TLV for vanadium compounds, as V,O,respirabie dust and fumes, is 0.05
3 . . I3
mg/m”, so breathing of dust and fumes shall be avoided. Vanadium compounds can be
iritating to the eyes, skin and mucous membranes. (Referto 4.3.1.)
E AN E Clave e |\ [ ZUSRpN PRt I Ry S PRy PRy [ S | B Py PR
D.0.4LL.0 2VIAUR. vanQaQyi lyliaietonagie snall pe storea In corrosion-resistant
PRy Py U SRy R SR P IPN L . AN M
niainers in a cool, ary piace. (Kererio 4.3.2.)
5.3.22.6 Disposal. in case of dry spilis, gather up and place in containers for

di599§ai For appropriate procedures, contact the Installation Environmental Office, the

DRMO, or Safety and Health Offices. (Refer to 4.4.)
An EPA Hazardous Waste Classification is not listed in 40 CFR.

5.3.23 Name. Zinc Acetylacetonate 2Zn(C;H,0,), FW 263.59
Zinc 2,4-pentanedionate Zn[-O-C(CH,)=CH-C(CH,)=0],
CAS 10850347-5

5.3.23.1 Technical description. Zinc acetylacetonate is in the form of white need!
crystals with a melting point of 138°C. The theoretical composition is 24.8% zinc

A YL

carbon, 5.3% hydrocen, and 24.4% oxygen. It is soluble in water with decomposition. It

carbon, 5. ge d yge is solub
is soluble in acetone and acetylacetone. It is insoluble in ethano!
5.3.23.2  9Jpecification.  Manufacturer's requirements.  (No Government
enanifimatiAe )
i A=A vty
e X
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5.3.23:2.1 Requirements. Commercially available zinc acetylacetonate is a white
crystalline product with a melting point of 138°C. The typical analysis is 24.8% zinc. Its
solubility at 25°C is 1.3 g/100 mL in benzene and 5.4 g¢/100 mL in methanol.

5.3.23.3 Use. Zinc acetylacetonate is intended for use as a catalyst for polyesters
and polyethers, and for alkylene oxides. It is also used as a rapid hardening agent for

epoxy resins.

5.3.23.4 3Jafety. Zinc acetylacetonate is burnable and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The PEL
and TLV is 5 mg/m? for the resulting zinc oxide fumes, so inhalation of fumes shall be
avoided. The zinc ion is not toxic, but its compounds can be irritating to the eyes and
mucous membranes. (Refer to 4.3.1.)

5.3.235 Storage Zinc acetylacetonate shall be stored in comosion-resistant

5.3.23.6 Qj§p_Q§_al In case of dry spills, gather up and place in containers for
disposal. For appropriate procedures, contact the instaliation Environmentai Office, the
DRMO, or Safety and ea!th Offices. (Referto 4.4.)

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

5.3.24 Name. Zinc 8-Quinolinolate Zn(C4HZNO), FW 353.65
Zinc bis(8-oxyquinoline) CAS 13978-85-3

5.3.24.1 Technical description. Zinc 8-quinolinolate is in the form of a yellow solid.

It is insoluble in water. It is decomposed by strong aqueous acid solutions.

5.3242  Specification. Manufacturer's requirements. (No Govermment
specification.)

s ~ Tahla YYY
ua%mi&':‘; and physical requirements shown in Table XXX.
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TABLE XXX. Zinc 8-quinolinolate - commercial chemical and physical requirements.

Assay, %, min _ 88.0
Water, %, max 0.5
Chilorides, %, max 0.1
Sulfates, %, max 0.1
Water-soluble zinc, %, max 0.1
i Sieve size, US Standard Sieves

Through No. 10 (2.00 mm), %, min 90

1 US Standard Sieve designation in accordance with ASTM E 11.

5.3.24.3 Use. Zinc 8-quinolinolate is intended for use as a mildew inhibitor and for

fungus-proofing of cioth, wood and other ceilulose materials, where the discoloration due
to copper compounds shall be avoided.

5.3.24.4 gafety. Zinc 8-quinolinolate is burnable, and can form explosive dust
mixtures in air. It can emit irritating and toxic fumes if heated to decomposition, including
nitrogen oxides. The PEL and TLV are 5 mg/m® for the resulting zinc oxide fumes. The
PEL for nitric oxide is 30 mg/m® and the TLV is 6 mg/m? for nitrogen dioxide, so breathing
of fumes shall be avoided. The zinc ion is not toxic, but 8-quinolinol is a suspected
carcinogen. The compound can be irritating to the eyes, skin and mucous membranes.
(Referto 4.3.1.)

5.3.24.5 Storage. Zinc 8-quinolinolate shall be stored in corrosion-resis
containers in a cool, dry place. (Referto 4.3.2.)

(

5.3.24.6 Disposal. In case of dry spills, gather up and place i

n
disposal. For appropriate procedures, contact the Installation Environmenta

DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5.2.25 Name. Zirconium Acetylacetonate  Zr(CsH,0,), FW 487.66
Zirconium tetraacetylacetonate Zr{-O-C(CH,)=CH-C(CH,)=0],
Zirconium(lV) 2,4-pentanedionate CAS 17501-44-9

5.3.25.1 Technical description. Zirconium acetylacetonate is in the form of a
colorless white crystalline solid with a specific gravity of 1.415, and a melting point of 194°
to 185°C. Decomposition begins at 125°C. The theoretical zirconium content is 18.7
percent. It is soluble in acetone and benzene. It is slightly soluble in water.
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9.3.25.2 . Specifieation.  Manufacturer's requirements. (No Government
specification.)

5.3.25.2.1 Requirements. Commercially available zirconium acetylacetonate is an
anhydrous white powder with a gravity of 1.42, and a melting point of 184°C. The typical
analysis is 19.9% zirconium. Its solubility in water is 0.73 g/100 mL

53253 Use. Z' conium acetylacetonate is intended for use as a polymerization
catalyst, a curing accelerator, and a crosslinking agent.

5.3.25.4 Safety. Zirconium acetylacetonate is burnable, and can form explosive
dust mixtures in air. It can emit irritating and toxic fumes if heated to decomposition. The

PEL and TLV for zirconium compounds, as Zr, are 5 mg/m®, so breathing of dust and
fumes shall be avoided. Zirconium compounds can be irritating to the eyes, skin and

mucous membranes. (Refer to 4.3.1.)

5.3.25.5 Storage. Zirconium acetylacetonate shall be stored in corrosion-resistant
containers in a cool, dry place. (Referto 4.3.2.)

5.3.25.6 Disposal. In case of spills, gather up and place in containers for disposal.
For appropriate procedures, contact the Installation Environmentai Office, the DRMO, or
Safety and Health Offices. (Refer to 4.4.)

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

5 4 Nraoannmatallic Camnaiimde

HE v

Compounds in which carbon-containing moieties are bound to a metal via some
other atom, such as oxygen, nitrogen, or sulfur, are not included in the category of
organometallic compounds.

5.4.1 Aluminum Alkyls.
5.4.1.1 Name. Tri-n-Butylaluminum  AI[CH,(CH,),CHa], FW 198.33
Aluminum tri-n-butyl CAS 1116-70-7
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5.4.1.1.1 Technical description. Tri-n-butylaluminum is a coloriess liquid with a
density of 0.824 g/cm® at 25°C. It has a freezing point of 60°C and a boiling point of 38°C

at 1 mm Hg. It is miscible with liquid hydrocarbons. It is dsecomposed by water, and is

P Py ey = e

reactive with polar compounds including halogenated hydrocarbons. The theoretical
aluminum content is 13.6 percent.

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

5.4.1.1.2.1 Requirements. Tri-n-butylaluminum is available from two manufacturers
with the requirements and typical analyses shown in Tables XXXI and XXXIi.

TABLE XXXI. Tri-n-butylaluminum - commercial specification requirements.

Percent by Weight

Requirement Typical Analysis

Aluminum, as Al 13.2 min 13.4
Hydride, as AlH, 0.2 max 0.1
Tri-n-butylaluminum 85.0 min 97.0

TABLE XXXII. Tri-n-butylaluminum - commercial specification requirements.

Percent by Weight
Requirement Typical Analysis
Tri-n-butylaluminum 92.0 min 94.0
Trimethylaluminum 0.5 max 0.3
Triethylaluminum 1.8 max 0.8
Tri-n-propylaluminum 0.5 max 03
Triisobutylaluminum 3.0 max 1.5
Al(C4H,;), isomers 3.5 max 2.2
1-Butane : 1.0 max 0.6
Hydride, as AlH, 0.8 max 0.3
Aluminum, as Al 13.4 min-13.9 13.6
max

1 ' H ol ~ [3 $ahiiat o
5.4.1.1.3 Use. Tri-n-butylaluminum is used as a component of catalyst s

u u y
olefin and diene polymerization. Other uses are as an alkylating agent for other metals
and in organic synthesis, and as a reducing agent for transition metal salts.
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‘Mama. Triethylaluminum AI(C,Hs), FW 114.1
Aluminum triethyi CAS 97-93

-—

1S4
B
N
-
o)

&

5.4.1.2.1 Technical description. Triethylaluminum (pure) is a colorless liquid with
a refractive index of 1.480 at 6.5°C and a density of 0.837 g/cm® at 20°C. It has a freezing
point of about 46°C, producing two crystalline forms. It has a boiling point of 194°C. It
is miscible with liquid hydrocarbons. The compound is dimerized in the liquid state and
in solution. It is decomposed by water, and is reactive with polar compounds including
halogenated hydrocarbons. The theoretical aluminum content, as Al, is 23.6 percent.

5.4.1.2.2 Specification. No Government Specification.

5.4.1.2.2.1 Requirements. This covers one grade of triethylaluminum (TEA). The
TEA shall be a clear liquid, free from suspended or settled solids. The chemical
characteristics of the TEA shall conform to the requirements shown in Table XXX!I.

TABLE XXXII. TEA - chemical requirements.
Percent by Weight
Requirement Typical Analysis
Soluble aluminum, as Al 21.8 23.7
Aluminum hydride equivalent, as AlH, —_ 1.2
Triethylaluminum 92.0 —_—
Tristhylaluminum is available from two manufacturers with the requirements and
typical analyses shown in Tables XXXIV and XXXV

TABLE XXXIV. Triethylaluminum - commercial specification requirements.

Percent by weight

Aluminum, as Al, min 23.0
n-Butyi groups (caicuiated as tri-n-butylaluminum),

max 7.0

Hydride (caicuiated as AlH,), max 0.8
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TA . (A ] - Lot 1 . . -

Percent by Waeight
Requirement Typical Analysis

Tristhylaiuminum : $2.C min 84.1
Tri-n-propylaluminum 0.7 max 0.1
Tr-n-butyiaiuminum 6.0 max 4.6
Triisobutyiaiuminum 1.0 max 0.5
Hydride, as AiH, 2.0 max 0.6
Aluminum 23.0 min 233
Chioride nii nii

5.4.1.2.3 Use. Triethylaluminum is intended for military use in the manufacture of
flame-producing munitions. Commercial uses are primarily as a component of Ziegler-type
catalyst systems for the polymerization of olefins and dienes. Other uses include the
production of long-chain alkyl aluminum compounds for conversion to primary alcohols.

54.1.3 Name. Triisobutylaluminum AI[CH,CH(CH.),], FW 198.33

videw

Aluminum triisobutyl CAS 100-99-2

54.1.3.1 Iggnm_qgj_dg_s_gjmlp_n Triisobutylaluminum is a colorless liquid with a
density of 0.788 g/cm® at 20°C. It has a freezing point of 1.0°C and a boiling point of

113.8° C at 30 mm Hn It is miscible with liquid hvdrocarbons It is decomposed by water

and is reactive with polar compcunds mc!udmg halogenated hydrocarbons.

Triisobutylaluminum undergoes conversion to diisobutylaluminum hydride when heated

above 50°C. Triisobutylaluminum exists in monomeric form because of the steric bulk of
tho ienhtitvl Aaraniine  Tha thanratical Al rnntant ic 12 B narcent
Al N 'QVVU\,’ sl VUFU P HIN AWV WA 7 3 WA AW L BN LI A 4 rlvl Nl N,

E A 4NN d Pl lomcmn b P4 gy Y iy Habda Sommn hasm manm fa
9.4.1.0.. 1 REQUITSITISIIS. uuwuutylalunm WM is availabie fro

(AN W
with the requirements and typical analyses shown in Tables XXXVI and XXXVII.
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TABLE XXXVI. Triisobutylaluminum - commercial specification requirements.
Percent by Weight
anmiiramant Tuniral Analucie
PNO U OGHST T Lypiear Ialyblb
Aluminum, as Al 13.4 min 13.6
Hydride, as AlH, 0.5 max 0.1
Dissolved isobutylene 2.5 max 0.2
ARl FE Y /1l Triienhiitulaliminiim - aammarcial ananifiambiam ram PR, b
PALLL AAAVEL LMY I U = MDA G QRGN U QITIQNNS.
Percent by Woeight
Requirement Typicai Analysis
Triisobutvialiiminum Q8 N min Qs &
PGV iy iAo i (AW G R s
Tri_n_hiitviali iminiim NE many N A
OIS ISR ULy I i . i V.S
Tricn_nranuviali iminnim Fa Y~ N A
IR R S1A10) A1-11PIER11R1VIEE V.o lliax V.4
LivANrida A ALY M O o nc
TIyQiiue, as Airig V.0 illdX V.o
Tamba sy sl A PN e ~ A~
1SovuUtlyielne 4.V Mdx S.L
Aluminum 13.4 min 13.6

5.4.1.3.3 Use. Triisobutylaluminum is used as a component of catalyst systems for
olefin and diene polymerization. Other uses are as a reducing agent in organic reduction
reactions and as a chemical intermediate.

5.4.1.4 Name. Tri-n-Hexylaluminum AI[CH,(CH,),CH FW 282.49
Aluminum tri-n-hexy! CAS 1116-73-0

{2
St
»

5.4.1.4.1 Technical description. Tri-n-hexylaluminum is a colorless liquid with a
density of 0.837 g/cm® at 25°C. It has a freezing point of -87°C and a boiling point of

L

308.5°C. It is dimerized at 25°C but is 97% dissociated to the monomer at its boiling
point. It is miscible with liquid hydrocarbons. It is decomposed by water, and is reactive
WIfh polar compounds including halogenat hvdrocarbnne The thanratical aliminum
| adiad Spr TNliw? JF I INANATT la ¥ lulvavl LW Wl l]‘-l. NINWA WD T FIIW WUIVWI WLIWGAT AT F 11T Vet il

cnntant ie g 6 narnan
AT AT L W . yvo LS. "I N1

E A4 AD Cenanifimmbi e ABmcni sfmn b smmedn  mmme: il o o o 17 N VY . Y Py §

(O N0 D0 . P4 SRl UL . wiai iU 1 o leqUHGHIBHlb \NU LoveEll e it
specification.)

54.1.4.2.1 Requirements. Tri-n-hexyialuminum is availabie from a manufacturer

with the requirements and typical analyses shown in Table XXXVIIi.
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AR - 11l Tl om bemsmlomls sovmiome sovn ~rmrvmrroarsial enanrﬂhai ~
ABLE ARAViil - i - comme ion requirements.

~Percent by Weight

Requiremenit Typical Analysis

Tri-n-hexylaluminum 92.0 min 85.1
Aluminum as Al 9.0 min 8.5
Hydride, as AlH, 1.0 max 0.02

5.4.1.4.3 Use. Tri-n-hexylaluminum is used as a component of catalyst systems
for alkene and diene polymerization, and as a chemical intermediate.

5.4.1.5 Name. Trimethylaluminum Al(CH,), FW 72.09
Aluminum trimethyl CAS 75-24-1

54151 Technical description. Trimethylaluminum (pure) is a colorless liquid with
a refractive index of 1.432 at 12°C and a density of 0.752 g/cm® at 20°C. It has a freezing
point of 15.4°C and a boiling point of 127°C. It is miscible with liquid hydrocarbons. The
compound is dimerized in the liquid state and in solution. It is decomposed by water, and
is reactive with polar compounds including halogenated hydrocarbons. The theoretical
aluminum content is 37.4 percent.

54152 Specification. Manufacturer's requirements. (No Government
specification.)

1.5.2.1 Requirements. Trimethylaluminum is available from two manufacturers
quirements and typical analyses shown in Tables XXXIX and XL.

-
P o
&
mi
‘>(
)(

(XIX. Trimethylaluminum - commercial specification and requirements.

Percent by Weight

Minimum Maximum
Aluminum, as Al .5 37.4
Chiloride, as CI —_— 0.1
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_Percent by Weight
Requirement Typical Analysis

Trimethylaluminum 87 .0 min Q9.0
Tristhylaluminum 2.0 max 0.5
Tri-n_nronulaliimini im N2mav nnNn
sty 3 r’l V’JJIul\.‘llll' Thdl 1 | W.d HETGAA N
Tritenh tulaliiminiim N & oy n <
IIII\JVUUK]lulullI” i . THaAa V.J
Tri_mn _khihdaliimin im N D s n 4
VH-N-OUlyiaidininuim U.9 iTiax Ui
Hydride, as AlH, 0.5 max 0.1
Alds rowniong 1own DO N7 4
AU 0.9 [N Q7.1

P Y IR

o7 . itidX
Pllaeida A4 1
wIlunide U. | TlaxX Fi

5.4.1.5.3 Use. Trimethylaluminum is intended for military use in formulations for
pyrophoric fuels. Commercial uses are primarily as a component of catalyst systems for
the polymerization of olefins.

5.4.1.6 Name. Tri-n-Propylaluminum AlCH,CH,CH,), FW 1566.25
Aluminum tri-n-propyl CAS 102-67-0

5.4.1.6.1 Technical description. Tri-n-propylaluminum is a colorless liquid with a
density of 0.824 g/cm® at 20°C. It has a freezing point of -60°C and a boiling point of
114°C at 20 mm Hg. It is miscible with liquid hydrocarbons. The compound is dimerized
in the liquid state and in solution. It is decomposed by water, and is reactive with polar
compounds, including halogenated hydrocarbons. The theorsetical aluminum content is
17.4 percent.

5.4.1.6.2 Specification. Manufacturer's requirements. (No Government

speacification.)
b ubadit et ’

5416

41621 Raqguirements.  Tri-n-propylaluminum is available from two
manufacturers with the requirements and typical analyses shown in Tables XLI and XLII.

! Tri_n_nranuviabh imimiim _ Aaammarsial enanifiratinn ramiiramante

s ALITUITWIN W Y I PO LI ISALTD ™ AT LISl Sl G a2l Se b LI NASARINGE L ] SeNd Sl Sl LISed IR

Aluminum, &s Al, % by wt., min 16.4
Aluminum hydride equivalent, as AlH, % by wt., max 1.0
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TABLE XLIl. Tri-n-propylaluminum - commergial specification requirements
. Percent by Weight
Requirement Typical Analysis
Tri-n-propylaluminum 82.0 min 852
Triethylaluminum 2.0 max 0.8
Tri-n-butylaluminum 1.0 max 0.4
Triisobutylaluminum 2.5 max 1.4
Hydride, as AlH, 3.5 max 2.2
Aluminum 17.0 min 18.3

5.4.1.6.3 Use. Tri-n-propylaluminum is intended for military use in formulations for
pyrophoric fuels. Commercial uses are as a component of catalyst systems for the
polymerization of olefins, and also for use as a chemical intermediate.
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5.4.1.9 Disposal. Liquid spills of aluminum alkyis will ignite spontaneousiy. Small
liquid spill fires can be controlied with dry powder extinguishers, absorbed by nonreactive
dry powders and placed in sealed containers. In case of large liquid spills, the burning
liquid shall be isolated by use of sandbags to prevent spreading. For appropriate
procedures, contact the Installation Environmental Office, the DRMO, or Safety and Health
Offices. (Referto 4.4))

Aluminum alkyls have an EPA Hazardous Waste Classification - Ignitable, Waste
No. DO01; and Reactive, Waste No. DOO3.

5.4.2 Aluminum Alkvl Alkoxide.

co
Cco
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54.21 pName. Diethylaluminum Ethoxide Al(C,H;),0C H, FW 130.17
Aiuminum diethylethoxide CAS 1586-92-1

5.4.2.1.1 Technical description. Diethylaiuminum ethoxide is a colorless liquid with
a density of 0.851 g/cm® at 25°C. It is soluble in liquid hydrocarbons and ether It is
decomposed by water, and is reactive with polar compounds including halogenated
hydrocarbons.

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

5.42.1.21 Requirements. Diethylaluminum ethoxide is available from two
manufacturers with the requirements and typical analyses shown in Tables XL! n/

TABLE XLIII.
Requirement Theorstical
Aluminum, wt. % 19.0t0 20.6 20.7
Hvdrnlvsss gas, mmol/g 13.610 15.2 15.4

Requirement Analysis

Product composition, wt. %

Aluminum 19.5t0 20.7 20.4

Ethoxide 33.4t036.5 351
Hydrolysis gas composition, mol %

Ethane 96.0 min 97.4

n-Butane 3.8 max 1.6

Isobutane 2.5 max 0.5

Propane 0.3 max 0.1

Methane 0.4 max 0.2

Hydrogen 0.6 max 0.2

5.4.2.1.3 Use. Diethylaluminum ethoxide is used as a co-catalyst for olefin and
merizaticn, olefin isomerization, and as an aikyiating agent.

00
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5.4.2.1.4 Safety. Diethylaluminum ethoxide is a pyrophoric liquid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive with water with
the release of flammable and explosive vapors that can be ignited by the heat of reaction.
Hydrocarbon solutions of diethylaluminum ethoxide may not be pyrophoric depending on
concentration and temperature. The burming liquid can release irritating and toxic fumes
and smoke. There is no PEL or TLV referenced for diethylaluminum ethoxide, but the TLV,
as Al, is 2 mg/m? for aluminim alkyls not otherwise classified. Inhalation of fumes from
burning liquid shall be avoided. Diethylaluminum ethoxide produces severe burns,

nrpdommantlv thermal, on contact with <km or eveas hv m:artmn with hndv moisture, so

r-=-=-= T4 T

contact shall hp avmdpd (Refarto 4.3.1.)

5.4.2.1.5 Storage. Diethylaluminum ethoxide shall be stored in special containers
hlankatad with drv nitroaoen under a gliaht nogitiva nracciira in a ~rnnl drv nlaca (Rafar
blanketed with dry nitrogen under a slight positive pressure, in a cool, dry place. (Refe
tc432)

EAD1A Nienncal l imiiiA enille Af Aiathulalhiiminiim athAavida andl iAanidéa

(W T T PV M hl\.{ulu O’JUIQ ) NITLHIy QI 14t CUIVAIUT Yvitl lyl HLC
armAambtamaniicohs Cernall iminA enill firan Aarm a AAambeallaAd b A AN Ar AvtirmirnialAaes
prl nai IUUUDI]. NHiiaill uquuu O}Jlll TGO UGl VO VWU IIEQIITU Yill ] Luy PUWUUI CALH lyunau la,
Al msarbaAd s mAnrAasAtiva Ay s are anA Alacaad i aanlad AambtAaimAra bem Armean A lavrmna
QO WO Uy IV SQwWlIvo Ul’ WWUUIO al I yiawu i OOQITU LAJI Al ITI o i aov Ui lalyc
liquid spills, the buming liquid shall be isolated by use of sandbags to prevent spreading.
| R monrimb s mrmnardiirann Aanrmboand b laaball bl O P I Y A L e Yo ] ¥ Ve NP
ru dppl upucuu PIUWUUIUb, rtact g Histaauvviy Ctivillntieiiai \iii , Ui unuviv, Ul
O lmb.: momed Ll Aamléla MNEC I Alme 8 A AN
odl ly Al U FIeailll UiHUED. \r\wcl QO 4.4 )

Diethylaluminum ethoxide has an EPA Hazardous Waste Classification - Ignitable,
VWaste No. DOG1; and Reactive, Waste Nc. D003.

543 Alumi

54.3.1 Name. Diethylaiuminum Chioride  AI{C,Hs),Ci FW 120.56

Aluminum diethyi chioride CAS 96-10-6

5.4.3.1.1 Technical description. Diethylaluminum chloride is a coloriess liquid with
a density of 0.971 g/cm® at 25°C. It has a freezing point of -74°C and a boiling point of
214.1°C at 760 mm Hg. It is miscible with liquid hydrocarbons. It is decomposed by water,
and is reactive with polar compounds including halogenated hydrocarbons. The
theoretical composition is 22.4% Al and 29.4% Cl, and the compound is dimeric.

5.4.3.1.2 Specification. Manufacturer's requirements. (No Government
specification.) ’

543121 Reqguirements. Diethylaluminum chloride is
manufacturers with the requirements and tvmcal analyses sh i
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Requirement
Aluminum, wt. % 21.89t0 224
Chloride/Aluminum (atom ratio) 1.00 to 1.03
Hydrogen (in hydrolysis gas) mo! %, max 0.05

TABLE XLVI. Diethvialuminum chloride - reaiiiremeante and tvnical analvucie
el A F I AL LS ] 0] SN T e NI N3 U] 10N Sl INA A Y o I SA) AT ICAI Y 33 (30 -

Requirement Analysis

Product composition, wt. %

Aluminum 219t0 224 221

Chloride 25.2t0258 28.5
Hydrolysis gas composition, mol %

Ethane 97.0 min 97.4

n-Butane 2.2 max 20

Isobutane 0.5 max 0.2

Hydrogen 0.8 max 0.4

5.4.3.1.3 Use. Diethylaluminum chioride is used as a component of catalyst
systems for olefin and diene polymerizations, linear oligomerization and cyclization of
unsaturated hydrocarbons, and in alkylation reactions.

5.4.3.1.4 Safety. Disthylaluminum chloride is a pyrophoric liquids that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive with water with
the release of flammable and explosive vapors that can be ignited by the heat of reaction.
Hydrocarbon solutions of diethylaluminum chioride may not be pyrophoric depending on
concentration and temperature. The burning liquid can release irritating and toxic fumes
and smoke. There is no PEL or TLV referenced for diethylaluminum chlonde but the TLV,
as Al, is 2 mg/m? for aluminum alkyls not otherwise rlaecgf’pd Inhalation nf fumes from

TV WIlASS?

burnmg liquid shall be avoided. Diethylaluminum chloride produces severe burns,
predominantly thermal, on contact with skin or eyes by reaction with body moisture, so

=A b s 188 SN WY T VLT WGy TV v, P

contad shall be avoided. (Rn&ar t0 4.3.1.)

1.5 S_tQLagg Dlethy!alummu chl rde han be stored in special containers
ith n 8

e ~ dn {
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5.4.3.1.6 Disposal. Spills of diethylaluminum chloride will ignite spontaneously.
Small spill fires can be controlled with dry powder extinguishers, absorbed by nonreactive

dry powders and placed in sealed containers. In case of large hound smlls the burmna

D ures, contact the Installation Env'mn.. .menta! Of’ﬁce, L e DRMO, or Saf,ty an.d H
Nffirae (Rafartn 4 4\
NHHIVAL O \I\VIUI AW T7.7F }
Niathvlab imimg iem ~rhlAardas hae anm EDA MHasardaiie W Aiacta Niaccifiratinn - Innitakla
LITTH |yIGIUIlIIl TR NTVITIVUG 11GQo Qll LI M Ii1IQlaiuuldo vYyaolo uwiaosotliivaliivii lyl mnawuvic,
\Alacta NMA NNNA4: and Daartiva \Alncta NMA DNN2
¥Yvaolo 1YW, UV I, Al iU 1\Daulivg, YYQolu W, WWVuUw
C AN Alm e~ M mbbas bl tonmion: sona Donodiad o ALz LYY CCAAl N4 N4
J.4.0.L DNJING. Uicliyiaiuimiium iodiue A LoMg ol Fvy LI£L. VI
Al Al T 2t 8 NAD AN AN NN
AlUrtinum qaietnyi iovgide UAO L LV-UU-0
5.4.3.2.1 W Diethyiaiuminum iodide is a ciear iiquid with a

density of 1.577 gilcm® at 25°C. it has a freezing point of 43.4°C and a boiiing point of
262°C (extrapoiated) at 760 mm Hg. it is miscibie with most hydrocarbons. it is
decomposed by water, and is reactive with polar compounds inciuding halogenated
hydrocarbons. The theoretical composition is 12.73% Al and 539.86% iodine, and the
compound is dimeric.

54322 Specification. Manufacturer's requirements. (No Government
specification.)

5.4.3.2.2.1 Requirements. Diethylaluminum iodide is available from a manufacturer
with the requirements and typical analysis shown in Table XLVII.

TABLE XLVII. Diethvialuminum iodide - reauirements and tvpical analvsis.

Requirement Analysis
Dradsirt ~rAamnncitinn uwt 0,
I EN/NddWwl WAL llPUJILlU! I, A A RS v
Athlnolm 1')11’!\ 190 1°R
Il AN NIRAVIEN] 1. ™ WU 1L .V 1 &N
I~ AA EQ N ¢~ N N £EQ 9
[ 19191191« (G2 R VRO RS RV, ol
Ll smdamlismio mom marmmmmmibimes mam]l 0/
HYUIUIYbIb ygas COipusSIiuui, vl 70
Ethane 86.8 min $7.8
n-Butane 2.2 max 1.3
isobutane 0.4 max 0.1
Propane 0.4 max 0.1
Methane 0.4 max 0.2
Hydrogen 1.C max - 05
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54323 Use Diethylaluminum icdide is used as a catalyst component for
polymerization and other reactions.

54324 gSafety. Diethylaluminum iodide is a pyrophoric liquid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive with water with
the release of flammable and explosive vapors that can be ignited by the heat of reaction.
Hydrocarbon solutions of disthylaluminum iodide may not be pyrophoric depending on
concentration and temperature. The buming liquid can release irmitating and toxic fumes
and smoke. There is no PEL or TLV referenced for diethylaluminum iodide, but the TLV,
as Al, is 2 mg/m? for aluminum alkyls not otherwise classified. Inhalation of fumes from
burning liquid shall be avoided. Diethylaluminum iodide produces severe burns,
predominantly thermal, on contact with skin or eyes by reaction with body moisture, so
contact shall be avoided. (Refer to 4.3.1.)

5.4.3.2.5 Storage. Diethylaluminum iodide shall be stored in special containers
blanketed with dry nitrogen under a slight positive pressure, in a cool, dry place. (Refer
to 4.3.2.)

5.4.3.2.6 Disposal. Spills of dietnylaluminum iodide will ignite spontaneously.
Small spill fires can be controlled with dry powder extinguishers, absorbed by nonreactive
dry powders and placed in sealed containers. In case of large liquid spills, the buming
liquid shall be isolated by use of sandbags to prevent spreading. For appropriate
procedures, contact the Instaliation Environmental Office, the DRMO, or Safety and Health
Offices. (Refer to 4.4.)

Diethylaluminum iodide has an EPA Hazardous Waste Classification - Ignitable,
Waste No. DO01; and Reactive, VWaste No. DOO3.

5.4.3.3 Name. Diisobutylaluminum Chloride FW 176.67
Aluminum diisobutyl chloride Al[CH,CH(CH,),},Cl CAS 1779-25-5

5.4.3.3.1 Technical description. Diisobutylaluminum chioride is a coloriess liquid
with a density of 0.912 g/cm® at 25°C. It has a freezing point of -40°C and a boiling point
of 289°C at 760 mm Hg. It is miscible with most liquid hydrocarbons. It is decomposed
by water, and is reactive with polar compounds including halogenated hydrocarbons. The
theoretical composition is 15.3% Al and 20.1% CI, and the compound is dimeric.

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

83
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543.3.2.1 Requirements. Diisobutylaiuminum chioride is available from two
manufacturers with the requirements and typicai analyses shown in Tabies XLViii and
XLIX.

TABLE XLVIli. Diisobutylaluminum chloride - requirements and typical analysis.

Damitiirarmant Armaliiaio
n WHOHHTTIL Miaiy ol
Aluminum, wt. % 16.2t0 156.5 15.2
Chlorine, wt. % 1.8 t0 20.7 20.6
Hydrolysis gas - Isobutane, mol % min 96.0 96.5
TA Mitanbhidlal it mn abalonmida oot idem s oo b menrd bismimem]l omommlimia

Requirement Analysis
Product composition, wt. %
Aiuminum 15.2to 15.5 15.4
Chloride 19.8 to 20.7 20.1
Hydrolysis gas composition, mol %
Isobutane 96.0 min 97.4
n-Butane 0.5 max 0.3
Propane 0.6 max 0.5
Ethane 1.4 max 0.7
Methane 0.6 max 0.5
Propylene 0.2 max 0.0
Isobutylene 1.3 max 0.1
Hydrogen 1.5 max 0.5
5.4.3.3.3 Use. Diisobutylaluminum chloride is used as a catalyst component for
polymerization of olefins and dienes
5.4.3.3.4 Safety. Diisobutylaluminum chioride is a pyrophoric liquid that flames

spontaneously and gives off dense smoke on exposure to air. it is reactive with water with
the reiease of flammabie and expiosive vapors that can be ignited by the heat of reaction:
Hydrocarbon solutions of diisobutylaluminum chioride may not be pyrophoric depending
on concentration and temperature. The burning liquid can release irritating and toxic
fumes and smoke. There is no PEL or TLV referenced for diisobutylaluminum chloride,
but the TLV, as Al, is 2 mg/m?® for aluminum alkyls not otherwise classified. Inhalation of

£
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fumes from burning liquid shall be avoided. Diisobutylaluminum chloride produces severe
bums, predominantly thermal, on contact with skin or eyes by reaction with body moisture,
so contact shall be avoided. (Refertc 4.3.1.)

54335 Storage Diisobutylaluminum chioride shall be stored in special
containers, blanketed with dry nitrogen under a slight positive pressure, in a cool, dry
place. (Referto 4.3.2.)

5.4.3.3.6 Disposal. Spills of diisobutylaluminum chloride will ignite spontaneously.
Small spill fires can be controlled with dry powder extinguishers, absorbed by nonreactive
dry powders and placed in sealed containers. In case of large liquid spills, the burning
fiquid shaii be isolated by use of sandbags to prevent spreading. For appropriate
procedures, contact the Installation Environmental Office, the DRMO, or Safety and Health
Offices. (Referto 4.4.)

Diisobutylaluminum chloride has an EPA Hazardous Waste Classification -
tgnitable, Waste No. DO01; and Reactive, Waste No. D003.

54.34 Name Dimethylaluminum Chloride Al(CH,),Cl FW 82.50
Aluminum dimethy! chloride CAS 1184-58-3

5.4.2.4.1 Technical description. Dimethylaluminum chloride is a colorless liquid
with a density of 0.995 g/cm® at 25°C. It has a freezing point of -21°C and a boiling point
of 126° to 127°C at 760 mm Hg. It is miscible with most liquid hydrocarbons. It is
decomposed by water, and is reactive with polar compounds including halogenated
hydrocarbons. The theoretical composition is 29.2% Al and 38.3% C!, and the compound

s .
is Gimeric.

54342 Specification. Manufacturer's requirements. (No Government
specification.)

54.3.4.2.1 Requirements. Dimethylaluminum chloride is available from two
manufacturers without specification requirements.

5.4.3.4.3 Use. Dimethylaluminum chloride is used as a catalyst component for
polymerization reactions and as a methylating agent.

5.4.3.4.4 Safety. Dimethylaluminum chloride is a pyrophoric liquid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive with water with
the release of flammable and explosive vapors that can be ignited by the heat of reaction.
Hydrocarbon solutions of dimethylaluminum chloride may not be pyropharic depending on

H sarenienee iy i A ralamca irritati;m s A basin £ o
tion and temperature. The burnir 1g 1iquiQ Can reiease irraung ana woxic iumes
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and smoke. There is no PEL or TLV referenced for dimethylaluminum chloride, but the
TLV, as Al, is 2 mg/m?® for aluminum alkyls not otherwise classified. [nhalation of fumes
from buming liquid shall be avoided. Dimethylaluminum chloride produces severe burns,
predominantly thermal, on contact with skin or eyes by reaction with body moisture, so
contact shall be avoided. (Refer to 4.3.1.)

5.4.3.4.5 Storage. Dimethylaluminum chioride shall be stored in special containers
blanketed with dry nitrogen under a slight positive pressure, in a cool, dry place. (Refer

5.4.3.4.6 Disposal. Spills of dimethylaluminum chloride will ignite spontaneously.
Small spil! fires can be controlled with dry powder extinguishers, absorbed by nonreactive
dry powders and placed in sealed containers. In case of large liquid spills, the bumning
liquid shall be isclated by use of sandbags to prevent spreading. For appropriate
procedures, contact the Installation Environmental Office, the DRMO, or Safety and Health
MNEE A (DAl b A A\
UTHCBS. \REIEM 0 4.4,

Dimethylaluminum chioride has an EPA Hazardous Waste Classification - ignitable,
Waste No. D001; and Reactive, Waste No. D003

5.4.3.5 Name. Ethylaluminum Dichioride AIC,H,Cl, FW 126.

Aluminum ethyl dichloride CAS 56343-9

5.4.3.5.1 Technical description. Ethylaluminum dichloride is a colorless liquid,
above its freezing point, with a density of 1.227 g/cm® at 35°C, and its density as a solid
at 25°C is 1.232 g/em®. It has a freezing point of 30.8°C and an extrapolated boiling point
of 194°C at 760 mm Hg. It is miscible with most liquid hydrocarbons. It is decomposed
by water, and is reactive with polar compounds including halogenated hydrocarbons. The
theoretical composition is 21.3% Al and 55.9% CI, and the compound is dimeric.

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

543521 Requirements. Ethylaluminum dichloride is available from two
manufacturers with the requirements and the typical analyses shown in Tables L and LI

Li2t AR e SUL e [ VETL T e e L IR O L SN B S RN LR N B ot
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polymerization and other reactions.

Ethvialuminum dichloride - requirements and tvpical analvsis.
ition, mol %

LI

ABLE
5.4.3.6.3 Use. Ethylaluminum dichloride is used as a cata
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iscbutane
n-Butane
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Aluminum, wt. %
Chilorine, wt. %
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Small spill fires can be controlled with dry powder extinguishers, absorbed by nonreactive

In case of large liquid spills, the burning

54355 Storage. Ethylaiuminum dichloride shall be stored in special containers
5.4.3.5.6 Disposal. Spills of ethylaluminum dichloride will ignite spontaneously.

blanketed with dry nitrogen under a slight positive pressure, in a cool, dry place. (Refer

to 4.3.2.)
dry powders and placed in sealed containers.
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liquid shall be isolated by use of sandbags to prevent spreading. For appropriate
procedures, contact the Installation Environmental Office, the DRMO, or Safety and Health
Offices. (Refer tc 4.4.)
Ethylaluminum dichioride has an EPA Hazardous Waste Classification - Ignitable,
Waste No. D001; and Reactive, Waste No. D003
54.3.6 Name. Ethylaluminum Sesquichloride AL(C,H:),Cl;  FW 247.52
Aluminum ethyl sesquichioride (C,H4)AICIsCILAIC,H,

-~ a

[}
I
Triethyidialuminum trichioride

5.4.3.6.1 Technical description. Ethylaluminum sesquichloride is a clear liquid with
a density of 1.092 g/cm® at 25°C. It has a freezing point of -20°C and a boiling point of
204°C (extrapolated) at 760 mm Hg. It is miscible with most liquid hydrocarbons. It is
decomposed by water, and is reactive with polar compounds including halogenated
hydrocarbons. The theoretical composition is 21.8% Al and 43.0% CI, and the compound
is a 1:1 complex of ethylaluminum dichloride and diethylaluminum chioride.

54.3.6.2 Specification. Manufacturer's requirements. (No Govemment
specification.)

5.4.3.6.2.1 Reguirements. Ethylaluminum sesquichloride is available from two
manufacturers with the requirements and the typical analyses shown in Tables LIl and LIl

TABLE LIl. Ethvlaluminum sesauichloride - commercial analysis range.
Theoreticai Analysis Range
Aluminum, wt. % 21.8 21410220
Chiorine, wt. % 43.0 42110433
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Dantiiramant Arnalueie
NoQUIi GiTiornit ANarySis
Product composition, wt. %
Aluminum 21.1t021.8 21.5
Chiloride 42.0t0 43.5 42.9
Hydrolysis gas composition, mol %
Ethane 98.5 min 99.5
Methane 0.2 max 0.1
Pronane N4 may Trara
—oparic . nax iace
lenhitana N2Amay N4
IOV UG IC V.o i V.1
n_Ritana A P nmns "N "
1I=oulail I I.£ 11axk U.L
HuvuAMrAman M A —mm ~ <
TiyUiUyoii U.4 {TiaX Ui

2 o~ o

54363 Use Ethylaluminum sesquichloride is used as a catalyst for
polymerization of olefins and for hydrogenation of aromatics.

5.4.3.6.4 Safety. Ethylaluminum sesquichloride is a pyrophoric liguid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive with water with
the release of flammable and explosive vapors that can be ignited by the heat of reaction.
Hydrocarbon solutions of ethylaluminum sesquichloride may not be pyrophoric depending
on concentration and temperature. The burning liquid can release irritating and toxic
fumes and smoke. There is no PEL or TLV referenced for ethylaluminum sesquichloride,
but the TLV, as Al, is 2 mg/m?® for aluminum alkyls not otherwise classified. Inhalation of
fumes from burning liquid shall be avoided. Ethylaluminum sesquichloride produces
severe bums, predominantly thermal, on contact w;th skin or eyes by reaction with body

rto4.3.1 \

moisture, so contact shall be avoided. (Refer

54365 Storage FEthvialuminum sesauichlorida cshall bhe stared in snacial

4 DEAILL AN LS 1) , Tl TRt 2 300 PN b D qvgﬁu|“ SINI INd W 7l teAbl &~/ AN Nl mwi ayvvlul

containers bhlanketad with drv nitranan 1indar a elinht nAacitiva nraceiira in a ~ranl Adry
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nlara (Rafartn 422\
Mrave \Iwier WV T.J.4.)
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spontaneously. Smali spill fires can be controiied with dry powder extinguishers, absorbed
by nonreactive dry‘ powders and placed in seaied containers. in case of iarge liquid spiiis

the buming liquid shaii be isoiated by use of sandbags to prevent spreading. For

u
appropriate procedures, contact the installation Environmental Office, the DRMO, or
Saf

afety and Health Offices. (Refer to 4.4))
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Ethylaluminum sesquichloride has an EPA Hazardous Waste Classification -
Ignitable, Waste No. D0O1; and Reactive, Waste No. DOO3.

5.4.3.7 Name. Isobutylaluminum Dichloride A[CH,CH(CH,),]Cl, FW 155.00
Aluminum isobuty! dichloride CAS 1888-87-5

54371 I@m@lﬁﬁgﬂpj@n Isobutylaluminum dichloride is a clear liquid with

a density of 1.121 g/cm> at 30°C. It has a freezing point of -30°C. It is miscible with most
liquid hydrocarbons. It is decomposed by water, and is reactive with polar compounds
including halogenated hydrocarbons. The -heo.retoc.al composition is 1__7;4% Al and 45.8%
Cl, and the compound is dimeric.
5.437.2 Specification  Manufacturer's reguirements (No Govermment
enarifiratinn )
O}JUUHIWlIVI l.l
E A7 DA Danitiramante lenhiitulaliiminiim AinhiAarida ie auvailahla from a
(O e SRV Y RN AN | IRLVAYLITHAYIT -8 1D ISVUWUILYIQIWIIINTIWIIT WA NIVIIWUTG 1o avalidawis 1ivirne «
—— o~ -~ -‘A’\‘l 1~ \Al:“-\ .L\A Ve l:'ﬂmﬂ'\‘ﬁ ﬁﬂf‘ ‘P\A ‘\ll‘\;l\ﬁl ﬂnﬂ’\lﬂ:f‘ BL\F\\AI"\ ;'\ T’)hlﬁ l l\/
AN IUidClui el witl 1 Ui 1 TYUNSHIITHIWD Qliu LT lypilal alialyoio o1iuwii Jil 1 avic Liv.
TABLE LIV. |sobutylaluminum dichloride - commercial analysis range.
Theoretical Analysis Range
Aluminum, wt. % 17.4 17.2t0 17.6
Chiorine, wt. % 45.8 45.51046.2

5.4.3.7.3 Use. Isobutylaluminum dichloride is used as a catalyst for polymerization
of olefins and dienes.

5.4.3.7.4 Safety. Isobutylaluminum dichloride is a pyrophoric liquid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive with water with
the release of flammable and explosive vapors that can be ignited by the heat of reaction.
Hydrocarbon solutions of isobutylaluminum dichloride may not be pyrophoric depending
on concentration and temperature. The burning liquid can release irritating and toxic
fumes and smoke. There is no PEL or TLV referenced for isobutylaluminum dichloride,
but the TLV, as Al, is 2 ma/m? for aluminum alkyls not otherwise classified. Inhalation of
fumes from buming liquid shall be avoided. Isobutylaluminum dichloride produces severe
hiime nredmmm::nﬂu fhnrmnl on contact with skin or eyes by reaction WIfh body moisture,

LA UL g

so contact shall be avoided. (Referto 4.3.1.)
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54375 Storage Isobutylaluminum dichioride shall be stored in special
containers, blanketed with dry nitrogen under a slight positive pressure, in a cool, dry
place. (Refertc 4.3.2.)

5.4.3.7.6 Disposal. Spills of isobutylaluminum dichloride will ignite spontaneously.
Small spill fires can be controlled with dry powder extinguishers, absorbed by nonreactive
dry powders and placed in sealed containers. In case of large liquid spills, the buming
liquid shall be isolated by use of sandbags to prevent spreading. For appropriate
procedures, contact the Installation Environmental Office, the DRMO, or Safety and Health
Offices. (Referto 4.4.)

Isobutylaluminum dichloride has an EPA Hazardous Waste Classification -
Ignitable, Waste No. D0O01; and Reactive, Waste No. D003.

5.4.3.8 Name Isobutylaluminum Sesguichloride  ALICH.CH(CH,),1.Cl,
[(CH,4),CHCH,LAICI-CI,AI[CH,CH(CH,),] FW 331.67
Aluminum isobuty! sesquichloride CAS 12090-38-9
Triisobutyldialuminum trichloride

5.4.3.8.1 Technical description. Isobutyialuminum sesquichloride is a clear liquid
with a density of 0.998 g/cm® at 23°C. It has a freezing point of -93°C and a boiling point
range of 120° to 150°C at 10 mm Hg. It is miscible with most liquid hydrocarbons. Itis
decomposed by water, and is reactive with poiar compounds inciuding haiogenated
hydrocarbons. The theoretical composition is 16.3% Al and 32.0% Cl, and the compound
is 1:1 complex of isobutylaluminum dichloride and diisobutylaluminum chloride.

5.4.3.8.2 Specification.  Manufacturer's requirements. (No Govermment
specification.) ‘

5.4.3.8.2.1 Requirements. Isobutylaluminum sesquichloride is available from a
manufacturer with the requirements and the typical analysis shown in Table LV.
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TABLE L\vl Tl daalal, .m%n- i amoet b larida - i i is.

Requirement Analysis
Product composition, wt. %
Aluminum 15810 16.5 i6.2
Chioride 31.2t032.6 32.0
Hydrolysis gas composition, mol %

Isobutane 96.0 min 98.7

n-Butane 0.6 max 0.3

Propane 0.6 max 0.2

Ethane 1.5 max 0.5

Methane 0.4 max 0.2

Isobutylene 0.5 max 0.0

Hydrogen 0.8 max 0.1

54383 Use Isobutylaluminum sesquichloride is used as a catalyst for
polymerization of olefins and dienes
5.4.38.4 Safety. lsobutylaluminum sesquichloride is a pyrophoric liquid that flames

spontaneously and gives off dense smoke on exposure to air. It is reactive with water with
the release of flammable and explosive vapors that can be ignited by the heat of reaction

drocarbon solutions of isobutylaluminum sesquichloride may not be pyropharic
depending on concentration and temperaturs. The buming liquid can release irritating and
{oxic fumes and smoke. There is no PEL or TLV referenced for iscbutylaluminum, but the
TLV, as Al, is 2 mg/m® for aluminum alky!s not otherwise classified. Inhalation of fumes
from burning liquid shali be avoided. Isobutylaluminum sesquichloride produces severe
bumns, predominantly thermal, on contact with skin or eyes by reaction with body moisture,
so coniact shali be avoided. (Refer 10 4.3.1.)

54.3.8.5 Storage. Isobutylaluminum sesquichloride shall be stored in special

containers, bianketed with dry nitrogen under a siight positive pressure, in a cool, dry
place. (Referto 4.3.2.)

54386 Disposal. Spills of isobutylaluminum sesquichloride will ignite
spontaneously. Small spill fires can be controiled with dry powder extinguishers, absorbed
by nonreactive dry powders and placed in sealed containers. In case of large liquid spills,
the burning liquid shall be isolated by use of sandbags to prevent spreading. For
appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. (Refer to 4.4.)
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Isobutylaluminum sesquichloride has an EPA Hazardous Waste Classification -
Ignitable, Waste No. DO01; and Reactive, Waste No. DOO3.

5.4.3.9 Name. Methylaluminum Dichloride AICH,CI, FW 112.92
Aluminum methyl dichloride CAS 917-65-7

5.4.3.9.1 Technical description. Methylaluminum dichloride is a white crystalline
solid with a density of 1.00 g/cm® at 22°C. It has a melting point of 73.6°C and a boiling
point of 152°C at 760 mm Hg. It is soluble in most liquid hydrocarbons Itis decomposed

Aarnd 1a raastiua unbth AAlar AR A ~l Ihalarmamatsd Ao~ b

by water, and is reactive with polar wmpuux ds includin 1§ naicgenawea uyut ocarbons. The

theoretical composition is 23.9% Al and 62.8% Cl, and the compound is dimeric.

54392 Specification. Manufacturer's requirements. (No Government
specification.)

5.43.9.21 Requirements. Methylaluminum dichloride is available from two
manufacturers without specification requirements.

5.4.3.9.3 Use. Methylaluminum dichloride is used as a catalyst for polymerization
reactions, and as a methylating agent.

5.4.3.9.4 Safety. Methylaluminum dichloride is a pyrophoric solid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive with water with

the release of flammable and explosive vapors that can be ignited by the heat of reaction.
Hydrocarbon solutions of methylaluminum dichloride may not be pyrophoric depending on

ST AIWAST T W s e e LA = 4

concentrat:on and temperature. The burning liquid can release irritating and toxic fumes
and smoke. There is no PEL or TLV referenced for methylaluminum dichloride, but the
TLV, as Al, is 2 mglm for aluminum alkyls not otherwise classified. Inhalation of fumes

~N alall S TRYe Uy ~

fl’UlH buulll Yy llqunu Db KAl Uu dVUIUW NIUU l)’ldlUllllHUlll UIU HUI IUU Pt UUUWb seveie Uu‘llb
predominantly thermal, on contact with skin or eyes by reaction with body moisture, so
contact shall be avoided. (Refer to 4.3.1.)

5.4.3.9.5 Slorage. Methylaiuminum dichloride, solid or solution, shall be stored in
special ,containers blanketed with dry nitrogen under a slight positive pressure, in a cool,
dry place. (Refer to 4.3.2.)

5.4.3.9.6 Disposal. Spills of methylaluminum dichloride will ignite spontaneously.
Small spill fires can be controlled with dry powder extinguishers, absorbed by nonreactive
dry powders and placed in sealed containers. In case of large liquid spills, the burning
liquid shall be isolated by use of sandbags to prevent spreading. For appropriate

prooedures contact the Installatnon Environmental Ofr ice, the DRMO, or Safety and Health
Offices. (Referto 4.4))
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Idialuminum trichlor

Trimethy

Methylaluminum dichloride has an EPA Hazardous Waste Classification - Ignitable,

5.4.3.10 Name. Methylaluminum Sesquichioride

5.4.3.10.1 Technical descrintion.

Waste No. D0OO1; and Reactive, Waste No. D003.

Qeanifinntinm

o
-
¥
~r
w0

Analysis Range
25.5t0 27 .1
48.0t052.0

Theoretical
26.3
519

Chlorine, wt. %

Aluminum, wt. %
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Requirement Analysis
Product composition, wt. %
Aluminum 2481t0264 258
Chioride 49510525 51.5
Hydrolysis gas composition, mol %
Methane 88.0 min 95.4
Ethane 2.0 max 0.4
Propane 0.3 max 0.1
Isobutane 0.5 max 0.1
n-Butane 0.3 max 0.0
Hydrogen 0.3 max 0.0
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reactive with water with the release of flammable and explosive vapors that can be ignited
by the heat of reaction. Hydrocarbon soiutions of methylaiuminum sesquichioride may not

be pyrophoric Ggepending on concentration and temperature. The burmning liquid can
release irritating and toxic fumes and smoke. There is no PEL or TLV referenced for
methyiaiuminum sesquichioride, but the TLV, as Al, is 2 mg/m?® for aluminum alkyis not
otherwise classified. Inhalation of fumes from burning liquid shall be avoided.
Methylaluminum sesquichloride produces severe bums, predominantly thermal, on contact
with skin or eyes by reaction with body moisture, so contact shall be avoided. (Refer to
431)

5.43.10.5 Storage. Methylaluminum sesquichloride shall be stored in special
containers, blanketed with dry nitrogen under a slight positive pressure, in a cool, dry
place. (Referto 4.3.2))

5.4.3.10.6 Disposal. Spills of methylaluminum sesquichloride will ignite
spontaneously. Smail spill fires can be controlled with dry powder extinguishers, absorbed

by nonreactive dry powders and placed in sealed containers. In case of large liquid spills,
the burning liquid shall be isolated by use of sandbags to prevent spreading. For
annranriata nrocadiirae cnnta tha inctallatinn Envirnnmantal Offirea tha N ) or
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Methylaluminum sesquichloride has an EPA Hazardous Waste Classification -
Ignitable, Waste No. D001, and Reactive, Waste No. D003.

5.4.4 Aluminum Alkyl Hydrides.

5.4.4.1 Name. Diisobutylaluminum Hydride AIH[CH,CH(CH,),}, FW 14222
Aluminum diisobutylhydride CAS 1191-15-7

5.44.1.1 Iggnmgaj_gg_s_cﬂmmn Diisobutylaluminum hydride is a colorless liquid
with a density of 0.799 g/cm® at 25°C. It has a freezing point of -80°C and a boiling point
of 275°C at 760 mm Hg. As a diialkylaluminum hydride, it is trimerically associated.

Diisobutylaluminum hydrrde is mssc:ble with liquid hydrocarbons Itis decomposed by
water, and is reactive with polar compounds including halogenated hydrocarbons. The
theoretical aluminum content is 19.0 percent.

5.441.2 Specification.  Manufactur
specification.)

5.4.1.1.2.1 Requirements. Diisobutylaluminum hydride is available from two
manufacturers with the requirements and typicai analyses shown in Tables LViil and LVIX.

TABLE LVIII. Diisobutylaluminum - commercial specification requirements.

Percent by Weight

Requirement Typical Analysis

Aluminum, as Al 18.5 min 18.9
Triisobutylaluminum 5.5 max 3.0
Purity, as AlH (i-C Hy), 83.0 min 97
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TABLE LIX. Diis laluminum
- Percent by Weight
Requirement Typical Analysis

Diisobutylaluminum hydride 93.0 min 95.0
Triisobutylaluminum 5.5 max 3.5
Tri-n-butylaluminum 0.6 max 0.4
Tri-n-propylaluminum 1.5 max 0.8
Triethylaluminum 0.5 max Trace

Methane 0.5 max 0.3
Aluminum 18.5 min 18.8

5.4.4.1.3 Use. Diisobutylaluminum hydride is used as a component of catalyst
systems for olefin and diene polymerization, and as a reducing agent in organic reduction
reactions.

5.4.4.1.4 Safety. Diisobutylaluminum hydride is a pyrophoric liquid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive with water with
the release of flammable and explosive vapors that can be ignited by the heat of reaction.
Hydrocarbon solutions of diisobutylaluminum hydride may not be pyrophoric depending
on concentration and temperature. The burning liquid can release irritating and toxic
fumes and smoke. There is no PEL or TLV referenced for diisobutylaluminum hydride, but
the TLV, as Al, is 2 mg/m® for aluminum alkyls not otherwise classified. Inhalation of fumes
from buming liquid shall be avoided. Diisobutylaluminum hydride produces severe burns,
predominantly thermal, on contact with skin or eyes by reaction with body moisture, so
contact shall be avoided. (Referto 4.3.1.)

54415 Storage. Diisobutylaluminum hydride shall be stored in special
containers, blanketed with dry nitrogen under a slight positive pressure, in a cool, dry
place. (Referto 4.3.2)

5.4.4.1.6 Disposal. Liquid spills of diisobutylaluminum hydride will ignite
spontaneously. Small liquid spill fires can be controlied with dry powder extinguishers,
absorbed by nonreactive dry powders and placed in sealed containers. In case of large
liquid spills, the buming liquid shall be isolated by use of sandbags to prevent spreading.
For appropriate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. (Refer to 4.4.)

Diisobutylaluminum hydride has an EPA Hazardous Waste Classification - Ignitable,
Waste No. D0O01; and Reactive, Waste No. D003.
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5.4.42 Name. Sodium Aluminum Diethyl Dihydride NaAl(C,Hq),H,
Sodium diethyldihydridoaluminate FW 110.11
Sodium diethyldihydroaluminate CAS 17836-88-3

5.4.4.2.1 Technical description. Sodium aluminum diethy! dikydride is a solid. |t
is soluble in aromatic hydrocarbons and ethers. It is insoluble in paraffinic hydrocarbons.
It is decomposed by water and is reactive with active hydrogen or hydroxylated solvents.
It does not attack halogenated compounds unless they are activated or exposed at
elevated temperatures for prolonged time periods.

54422 Sgegﬁg;angn Manufacturer's requirements. (No Government
specification.)

5.4.1.2.2.1 Requirements. Sodium aluminum diethy! dihydride is available from a
manufacturer as a 25 wt percent solution in toluene containing 4 wt percent
tetrahydrofuran, with the typical analysis shown in Table LX.

TABLE LX. Sodium aluminum diethyl dihydride solution - typical analysis.

Al wt. % 5.9
Active hydride, megs/g soln 4.4
Total gas evolution, mmols/g soln 8.8
Density, at 20°C, g/cm® 0.879
Viscosity at 20°C, cp 2.08

5.4.4.23 Use Sodium aluminurn diethy! dihydride is used as a reducing agent for
a variety of functional groups requiring an active hydrogen reducing agent, such as
ketones, aldehydes, acids, esters, amides, nitriles, and nitro compounds.

54424 Safety. Sodium aluminum diethyl dihydride solutions, containing
concentrations of over 10 wt percent, are pyrophoric and flame spontaneously on exposure
to air, giving off dense smoke. It is explosively reactive with water with the release of
flammable and explosive vapors that can be ignited by the heat of reaction. The burning
liquid can release irritating and toxic fumes and smoke. There is no PEL or TLV
referenced for sodium aluminum diethyl dihydride, but the TLV, as Al, is 2 mg/m?® for
aluminum alkyls not otherwise classified. Inhalation of fumes from burning liquid solution
shall be avoided. Sodium aluminum diethyl dihydride solution produces severe burns,
predominantly thermal, on contact with skin or eyes by reaction with body moisture, so
contact shall be avoided. (Referto 4.3.1.)
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piiis the bumning liquid shall be isolated by use of sandbags to
appropriate procedures, contact the Installation Environmental
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'
- @
(o]
- =y
)
e
 ©Q
@

R o]
=
[0+]
<
Q
po/
(72}

g

) o
0
2D

(0]

Sodium aluminum diethy! dihydride has an EPA Hazardous Waste Classification -
Ignitable, Waste No. D001; and Reactive, Waste No. D003,

5.4.5 Magnesium Alkyl

5451 Name. Di-n-Hexylmagnesium Mg[CH,(CH,),CH,], FW 194.65
Magnesium di-n-hexy! CAS 37508-93-2

5.4.5.1.1 Technical description. Di-n-hexylmagnesium is a light green or yellow
solid. it is soluble in liquid hydrocarbons. It is deoomoosed by water and is reactive with

compounds centaining active hydrogen. It reacts wnh oxygen to form the alkoxide. It

complexes with ethers and tpma,rv amines.

5.4.5.1.2 Specification. Manufacturer's requirements. (No Government
csnacificatinn )
VVVVIJIWLO\JI I./
5.4.5.1.2.1 Requirements. Di-n-hexylmagnesium is available from a manufacturer
wunth tha fonaial amalhveaie abiaceies v Tabla 1 WY
WLl LT typuial alialysis STVwil Nl 1abie LA|
TADI I 1 V1 | o PP R SR SUNUUUR T L O Y RN TE I
TADLE LAIL DI-0-NexXYIMagnes|um SQIYLion - ypical anaiysis.
(CgHqa),Hg, Wt. % 15 to 20
Al, wt. % of contained Mg 4
Cl wt. % of contained Mg 7
5.4.5.1.3 Use. Din-hexylmagnesium is used as a component of catalyst systems
for olefin and diene polymerization, and as an alkylating agent
5.4.5.1.4 Safety. Di-n-hexylmagnesium solution is pyrophoric. its flash point is

dependent on the hydrocarbon solvent, and it is either flammable, combustibie or
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bumabie. It is reactive with water with the release of flammable and explosive vapors that
can be ignited by the heat of reaction. The burning liquid can release irritating and toxic
fumes and smoke. There is no PEL or TLV referenced for di-n-hexylmagnesium but the
PEL magnesium oxide fumes is 15 mg/m® and the TLV is 10 mg/m?, so inhalation of fumes
from burning liquid shall be avoided. Di-n-hexylmagnesium produces severe bums,
predominantly thermal, on contact with skin or eyes by reaction with body moisture, so
contact shall be avoided. (Refer to 4.3.1.)

5.4.5.1.5 Storage. Di-n-hexylmagnesium shall be stored in special containers,
blanketed with dry nitrogen under a slight positive pressure, in a cool, dry place. (Refer
t0 4.3.2.)
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Propane
(CSH FeC.H,C,Hs), FW 468.248

~ PN

CAS 37206-42-1

O\_/

5.4.6.1.1 Technical description. 2,2-Bis(ethyiferrocenyi) propane is in the form of
uid at 25°C. It is miscible with liquid hydrocarbons. The theoretical iron content is
S percent.

a lig
23.85

5.4.6.1.2 Specification. Military, MIL-C-85493, Catalyst, Burn-Rate 2,2-Bis
(EthyHerrocenyl) Propane.

5.46.1.21 Requirements. This specification covers one type of 2,2-bis

(ethylferrocenyl) propane with the chemical and physical properties conforming to the
requirements shown in Table LXII.
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TABLE LXIl. 2.2-Bis{Ethylferroceny!) Propane - chemica!l and physical reguirements.

Viscosity (25°C), centistrokes, (MM?2S), max ; ' 2.200
Iron content, %

min 233

max 243
Moisture, %, max 0.10
Acidity, milliequivalent/gram, max 0.023
Insolubility in chloroform, %, max 0.1
Evaporation loss (80°C, 15 mm Hg, 22 hrs), %, max 40
Assay (by titration), %, min 97.5

5. 4 6.1.3 Usse. 2,2-Bis(e

5.46.1.4 Safety. 2,2-Bis(ethylferrocenyl) propane is a burnable liquid, and can

emit irritating and toxic fumes if heated to decomposition. There is no PEL or TLV

referenced f t is compound; but the TLV for the parent compound dicyclopentadienyl!
s )

@ avoided. it can be irritating to the eyes,
skin and rnuoous mérnbrane', so contact shaii be avoided. (Refer to 4.3.1.)

5.4.6.1.5 Starage. 2,2-Bis(ethylferrocenyl) propane shall be stored in approved
tightly seaied containers in a cool, dry piace. (Refer to 4.3.2))

5.4.6.1.6 Disposal. In case of small liquid spills, absorb by nonreactive absorbent
and place in containers for disposal. In case of large liquid spills, dike to prevent
spreading. For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. (Refer to 4.4.)

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

5.46.2 Name. Ferrocene CsHsFeCyHy FW 186.04
Dicyclopentadienyliron CAS 102-54-5

5.4.6.2.1 Technical description. Ferrocene is in the form of monoclinic crystalline
yellow-orange needies with a meiting point of 172.5° to 173°C. It is insoluble in water.
It is soluble in methyl and ethyl alcohols, ether and benzene. The theoretical composition
is 30.1% Fe, and the molecule is neutral. Ferrocene is a "sandwich"-bonded compound

in which the C¢Hs anions are planar symmetrical pent in shape and are staggered
1

agons and a agger
is th

in configu mhm m!mwa to r.mrh other. Tha comno .J nd ermally s!ab!e to abo

W IE RV ' AW W RANA P W '/
itis reactwe with oxidizing agents.
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54622 fication. Manufacturer's requirements. (No Government
specification.)

5.4.6.2.2.1 Requirements. Ferrocene is available from a manufacturer with the
requirements shown in Table LXIII.

TABLE LXI. Eerrocene (dicyclopentadienyliron) - commercial requirements.

Appearance
Color Orange
Form Crystalline solid
Meiting point, °C 173 to 174
Boiling point, °C 249
ron content, as Fe 29 to 30
Toluene insolubles, %, max 0.2

5.46.2.3 Use Ferrocene is intended for military use, in the form of a 10% by
weight solution in xylene, as a smoke abatement additive for fuel oils. Ferrocene is also
used as an intermediate for the preparation of high temperature polymers, and in the
preparation of metallocenes.

5.4.6.2.4 Safety. Fefrocene is a bumable liquid that emits irritating and toxic fumes
if heated to dec_:g position. The TLV for dic yclgpentadieny!!r-n is 10 mg/m?®, so breathing
of dust and fumes shall be avoided. Ferrocene can be irritating to the eyes, skin and

=)
cene ating
mucous membranes so contact shall be avoided. (Refer to 4.3.1.)

5.46.2.5 Storage. Ferrocene shall be stored in tightly sealed containers in a cool,
dry place. (Referto 4.3.2)

5.4.6.2.6 Disposal In case of dry spills, gather up and place in containers. In case
of small solution spills, absorb by nonreactive absorbents and place in containers for
disposal. In case of large solution spills, dike to prevent spreading. For appropriate
procedures, contact the Installation Environmental Office, the DRMO, or Safety and Health
Offices. (Referto 4.4.)

—rn a P,

EPA Hazardous Waste Classification is not listed in 40 CFR.

g»

5.46.3 Name. Methylcyclopentadienylmanganese Tricarbony!
CH,C.HMn(CO), FW 218.095
CAS 12108-13-3

-
-
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Zinc diethy!

7.1 Name. Diethylzinc

4.

5.4.7.1.1 Technical description. Diethylzinc is a colorless liquid with a density of
1.182 g/cm® at 18°C. It has a freezing point of -28°C and a boiling point of 124°C at 760

mm Hg. It is miscible with liquid hydrocarbons. It is decomposed by water, and is reactive

5.
with polar compounds including halogenated hydrocarbons.
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5.4.7.1.2 Specification. Manufacturer's requirements.  (
specification.)

5.4.7.1.2.1 Requirements. Diethylzinc is avatable from a manufacturer with a
mininum purity of 85 percent.

5.4.7.1.3 Use. Diethylzinc is used as a component of catalyst systems for
polymerization, and also as an alkylation agent and reducing agent.

5.47.1.4 Safety. Diethylzinc is a pyrophoric liquid that flames spontaneously and
gives off dense smoke on exposure to air. It decomposes on heating above 200°C. Itis
reactive with water with the release of flammable and explosive vapors that can be ignited
by the heat of reaction. Hydrocarbon solutions of diethylzinc may not be pryophoric
depending on concentration and temperature. The buming liquid can release irritating and
toxic fumes and smoke. There is no PEL or TLV referenced for diethylzinc but the PEL
and TLV for zinc oxide fumes is 5 mg/m?, so inhalation of fumes from burning liquid shall
be avoided. Diethylzinc produces severe chemical and thermal burns on contact with skin
or eyes by reaction with body moisture, so contact shall be avoided. (Referto 4.3.1.)

5.4.7.1.5 Storage. Diethylzinc shall be stored in special containers, blanketed with
dry nitrogen under a slight positive pressure, in a cool, dry place. (Refer to 4.3.2.)

54716 D_lspgsal Liquid spills of diethylzinc will ignite spontaneously. Small
n

liquid spill fires can be controlled with dry powder extinguishers, absorbed by nonreactive
dry powders and placed in_ saaled cnntmnor: In case of large liquid spills, the burning
liquid sha!ll be isclated by use of sandbags to prevent cnrpadnnn Fnr appropriate
procedures, contact the Installation Envxronmantal Ofﬁce the DRMO or Safety and Health
NffFirae Rafartn 4 4\
NHHIWVO O, \l NIV W TT.TTY /

Disthylzinc has an EPA Hazardous Wasts Classification - Ignitable, Waste No
D001; and Reactive, Waste No. D003
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MIL-STD-1445A

6. NOTES

(This section contains information of a general or explanatory nature that may be
helpful, but is not mandatory.)

6.1 Subject term (kev word) listina.
Aluminum acetylacetonate
Aluminum alkoxides

5 e 12 falh - AV 4™ 4
Aliiminiim allkyl alknvida
I YA IARIINIS IR ] u"\]l CHAINWAINGTW
Al imirniim alivvwt halidae
AU U QiR HIQITUOCO
Alisovniom: srmvn allasd usdeidan
AL HITE UG ﬂll’\yl IIyUl SO
Al comniomeiven aflosle
SAIUTTIIFIANTE dIP\YIa
Al commton. sona bas idmnstioda /o P, b wd \
AWUTTHTIUNT buiioxiye (1=, Soc-, 8it-)
Aluminum ethoxide

Aluminum isopropoxide
Aluminum stearate
Antimony alkoxides
Antimony butoxide (n-)
Antimony ethoxide
Antimony methoxide
Barium oxalate

Barium stearate
2,2-Bis(ethylferrocenyl) propane
Boron alkoxides

Boron butoxide (n-)
Boron ethoxide

Boron methoxide
Boron octoxide (n-)

Calcium resinata

Y Gl I Wil I} | Wl AW

C alrinim ctaarata

WA IWINANI | JIVEA)] W
Cataluet hiirm.rata

wailai Ol‘ MWl it Gl

Nhalata linanmds

vneidie 1iganas

Phcmonim amablanabas

PRSP PR | Sy iy

Chromium 2-ethylhexanoate
Cobaltic acetyiacetonate
Cobaitous acetyiacetonate
Copper acetyiacetonate
Copper naphthenate
Copper 8-quinoclinolate
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Di-n-hexylmagnesium
Diisobutyialuminum chioride
Diisobutylaiuminum hydride
Dimethylaluminum chioride
Disposal, hazardous chemicais
Ethylaluminum dichioride
Ethylaluminum sesquichloride
Exposure limits, hazardous chemicals
Ferric acetylacetonate
Ferrocene

Germanium alkoxides
Germanium butoxide (n-)
Germanium ethoxide
Germanium isopropoxide
Germanium methoxide
Isobutylaluminum dichloride

utylaluminum sesquichloride

e A Y

Metal alkoxides
Metal alkyls
Metal carboxylates
Metal chelates
Metallic soaps
Metallocene
Methylaluminum dichloride
Methylaluminum sesquichloride
Methylcyclopentadienylmanganese tricarbony!
Nickel acetylacetonate
Organometallic compounds
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Ruthenium acetylacetonate

Safety, hazardous chemicals
Sodium acetate

Sodium alkoxides

Sodium aluminum diethyl dihydride
Sodium butoxide (n-)

Sodium ethoxide

Sodium gluconate

Sodium methoxide

Sodium oxalate

Sodium resinate

Storage, hazardous chemicals
Strontium oxalate

Titanium alkoxides

Titanium ammonium dihydroxy lactate
Titanium butoxide (n-)

Titanium diisopropoxide acetylacetonate
Titanium diisopropoxide bis(triethanolamine)
Titanium diisopropoxide ethylacetoacetate
Titanium ethoxide

Titanium 2-ethylhexoxide

Titanium isobutoxide

Titanium isopropoxide

Titanium methoxide

Titanium potassium oxalate
Tri-n-butylaluminum
Triethylaluminum
Tri-n-hexylaluminum
Triisobutylaluminum
Trimethylaluminum
Tri-n-propylaluminum

Vanady! acetylacetonate

Zinc acetylacetonate

Zinc alkyl

Zinc 8-quinolinolate

Zinc stearate

Zirconium acetylacetonate
Zirconium alkoxides

Zirconium butoxide (n-)

Zirconium ethoxide

Zirconium isopropoxide

Zirconium n-propoxide
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6.2 Changes from previous issue. Asterisks or vertical lines are not

used in this revision to identify changes with respect to the previous issue due to the
extensiveness of the changes.
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