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FOREWORO

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

1.1 Coveraqe. This standard is a presentation of nonwnclature, formulas,
physical and chemical properties, specification requirements, militarY and
typical consnercial uses, safety information, storage information and disposal
information for metal organic compounds, reagent and analytical reagent grade
(including ACS and USP-NF compounds). This standard does not include all of
the items represented by the title or all those items which are cotmnercially
available. It does contain items preferred for use in the selection of metal
organic-compounds, reagent and analytical reagent grade, (including ACS and
USP-NF compounds) for application by the Department of Defense.

1.2 A lication.
+

Metal organic compounds, reagent and analytical reagent
grade, ( nc udlng ACS and USP-NF compounds) are used catalyst, intermediates in
organic synthesis, molecular weight standards, proton nmr position reference,
carbonyl reducing agent, and transesterification catalyst. They are also used
in medicine.

1.3 Classification. The items in this standard are classified on the basis
of chemical composition as metal organic compounds, reagent and analytical
reagent and are presented in this standard as four types as follows:

Metal Alkoxides
. Metal Carboxylates

Metal Chelates
Organometallic Compounds
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2. REFERENCEDDOCUMENTS

Government documents.

2,1.1 Specifications, standards, and handbooks. Unless otherwise speci-
fied, the following specifications, standards, and handbooks of the issue
listed in that issue of the Department of Defense Index of Specifications and
Standards (DODISS) specified in the solicitation form a part of this standard
to the extent specified herein.

SPECIFICATIONS

FEDERAL

O-C-265 - Chemicals, Analytical; General Specification For
PPP-C-2020 - Chemicals, Liquid, Dry and Paste, Packaging of

MILITARY

MIL-C-51130 - Chemicals, Reagent Grade; General Specification For
(Metric)

STANDARDS
,

FEDERAL

FED-STD-313 - Material Safety Data Sheets, Preparation And The Sub-
mission Of

2.1,2 Other Government documents, drawinqs, and publications. The fol-
lowing other Government documents, drawings, and publications form a part of
this standard to the extent specified herein.

CODEOF FEDERAL

Title 29 -

Title 40 -

Title 49 -

REGULATIONS(CFR)

Department Of Labor, Occupational Safety And Health
Administration

Protection Of The Environment; Environmental Protection
Agency

Department Of Transportation; Hazardous Materials Regu-
lations

DEp~RTMENTOF DEFENSE(DOD)

DOD4145.19-R-1 -
DOD4160.21-M -
DOD6050.5 -

TBMED 502 =
(DLAM1000.2)

TB MED506 -

TM 38-250 -

Storage And Materials Handling
Oefense Utilization And Disposal Manual
DOOHazardous Materials Information System, Hazardous

Item Listing
Occupational And Environmental Health Respiratory

Protection Program
O~;~m~;ional And Environmental Health Occupational

Packaging, Materials Handling - Preparation Of Hazardous
Materials For Military Air Shipment

2

)

)

Downloaded from http://www.everyspec.com



DOD-STD-1446

NATIONALINSTITUTEFOROCCUPATIONALSAFETYAND”HEALTH

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

(NIOSH)

(Copies of specifications, standards, handbooks, drawings, and publications re-
quired by contractors in connection with specific acquisition functions should
be obtained from the contracting activity or as directed by the contracting
officer. )

2.2 Other publications. The following document(s) form a part of this
standard to the extent specified herein. Unless otherwise specified, the
issues of the documents which are DODadopted shall be those listed in the
issue of: DODISSspecified in the solicitation. The issues of documents which
have not been adopted shall be those in effect on the date of the cited DODISS.

AMERICANCONFERENCEOF GOVERNMENTINDUSTRIALHYGIENISTS(ACGIH)

TLVs@Threshold Limit Values for Chemical Substances in the Work Environ-
ment Adopted by American Conference of Government Industrial Hygienists (ACGIH)
with Intended Changes.

Volume 13: Transactions of ACGIHActivities 1985 Conference.

(Application for copies should be addressed to American Conference of Govern-
. ..

(

mental Industrial Hygienists, 6500 Glenway Avenue, 81dg D-7, Cincinnati, OH
45211. )

~,.. AMERICANCHEMICALSOCIETYSPECIFICATIONS,REAGENTCHEMICALS(ACS). .

(Application for copies should be addressed to American Chemical Society, 1155
Sixteenth Street, N.W., Washington, D.C. 20036. )

INTERNATIONALAGENCYFORRESEARCHONCANCER(IARC)

Monographs on the Evaluation of the Carcinogenic Risk of .Chemicals to Man.

(Application for copies should be addressed to World Health Organization, Inter-
national-Agency for Research on Cancer, 49 Sheridan Street, Albany; New York. )

NATIONALFIRE PROTECTIONASSOCIATION(NFPA)

National Fire Codes

(Application for copies should be addressed to National Fire Protection Asso-
ciation, 8attery March Park, Quincy, MA 02269. )

UNITEOSTATESPHARMACOPOEIA(USP) - NATIONALFORMULARY(NF)

(Application for copies should be addressed to United States Pharmacopoeia,
12601 Twinbrook Parkway, Rockville, MO 20852. )
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(Nongovernment standards are generally available for reference from librar-
ies. They are also distributed among nongovernment standards bodies and using ,)
Federal agencies.

2.3 Order of precedence. In the event of a conflict between the text of
this standard and the references cited herein, the text of this standard shall
take precedence.

3. DEFINITIONS(Not applicable)

j

4
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4. GENERALREQUIREMENTS

4.1 Packaginq data and label inq. All chemicals included in this standard
shall be packaged in accordance with Federal Specification PPP-C-2020 and all
applicable documents referenced therein. Shipping containers shall be labeled
in accordance with current Department of Transportation (DOT) Hazardous Mate-
rials Regulations applicable to each chemical. When shipping by military air-
craft the requirements of TM38-250 shall apply. In addition, each item shall
be packaged and labeled as specified in the applicable contract or order. All
labels shall also comply with Hazard Consnunication Standard, 29 CFR 191O.12OD
(f).

4.2 Hazardous materials information. DOD6050.5, DODHazardous Materials
Informot~on System (HMIS) acquires, reviews, stores, and disseminates Material
Safety Data Sheet (MSDS) information for all hazardous materials used by 00D.
The contractual acquisition of a MSDSis accomplished through use of Federal
Acquisition Regulation, paragraph 52.223-3, Hazardous Material Identification
and Material Safety Data. The MSDSis prepared in accordance with the
instructions in FEO-STD-313; and shall comply with 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 In-
stitute for Occupational Safety and Health (NIOSH) or the Mine Safety and
Health Administration (MSHA)or by particular respiratory schedules of the Bu-
reau of Mines (BM) for the compounds being used, may be employed for intermit-
tent exposure or for supplementing other control measures (refer to TB MEO502
or DLAM1000.2). Ventilation shall be adequate to remove hazardous concentra-
tions.

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. In case of contact with the skin, wash affect-
ed areas thoroughly with water. Eye lavages and emergency showers shall be
located where there is a potential for direct contact with harmful chemicals.

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

4.3.1.4 Trainin
+“

Employers shall provide employees with training and
information lnc udlng MSOSon all chemical items in their work area, in
accordance with 29 CFR 1910.1200 (h), to ensure that employees know potential
hazards of the chemicals with which they come in contact and the symptoms of

5
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exposure as well as how these chemicals affect the body and bodily functions.
Employees shall be adequately trained to render first aid. )

4.3.1.5 Exercises. Participation in exercises shall be stressed to demon-
strate skills in the use of personal protective equipment and emergency re-
sponse equipment.

4.3.2 Storage conditions. DOD4145.19-R-1 describes general storage prac-
tices and requirements for hazardous materials in the DODsupply system. Spec-
ific requirements provided in the following paragraphs are supplementary ’in
nature and shall be observed inconsonance with the DODstorage regulations.

4.3.2.1 Flammable, combustible, PYrophoric and iqnitable materials. A
flanmable material is generally any solid, liquid, vapor or gas that ignites
easily and burns rapidly. Combustible materials are generally those that are
difficult to ignite and burn slowly. The DOT, in Part 173, Subpart D, Section
173.115 of 49 CFR, defines a flammable liquid as one having a closed cup flash
point below 37.8°C (1 OO”F). A combustible’ liquid is defined, by DOTin the
above reference, as one having a closed cup flash point at or above 37.8°C and
below 93.3°C (200”F). A pyrophoric liquid is defined, by DOTin the above re-
ference, as one that ignites spontaneously in dry or moist air at or below
54.5°C (130° F). Materials with flash points of 93.3°C or higher are to be con-
sidered as burnable. The Environmental Protection Agency (EPA), in Part 261,
Subpart C, Section 261.21 of 40 CFR*, designates the criteria for flanunable and
combustible materials and oxidizers that exhibit the characteristic of ignit-
ability (I). Liquids with closed cup flash points of less than 60”C (140”F)
are defined by EPA as ignitable. . The autoignition point (temperature) of a
substance is generally defined as the minimum temperature required to initiate )
or cause self-sustained combustion in the absence of a spark or flame. Materi-
als that ignite easily under normal industrial conditions are considered to be
dangerous fire hazards. Such materials shall be stored in a manner to prevent
ignition and combustion. Easily ignitable substances, such as reducing agents,
shall be kept away from strong oxidizing agents. All containers shall be
tightly sealed. It is important to provide adequate ventilation in storage
areas, and to locate the storage areas of these items away from fire hazards.
Ample fire-control equipment shall be easily accessible. Storage buildings,
rooms and cabinets shall comply with provisions of the National Fire Codes.
The building shall be electrically grounded and signs posted to prevent the
lighting of matches or smoking in the area. Flansnable storage areas shall be
equipped with smoke or fire detection equipment.

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

*Refers only to materials that have become waste materials.

6
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(

4.3.2.3 Incompat~ble materials. Materials that are chemically incompatible
shall be segregated in the storage of both serviceable and unserviceable items.
The degree of segregation will depend upon DOD4145.19-R-1 and local supple-
mentary requirements .that insure safe storage conditions. Hazardous storage
compatibility codes are provided in the HMISreferred to in 4.2.

4.3.3 Chemical hazardous exposure limits. Chemical hazardous exposure lim-
its for airborne concentrations of substances are obtained from the current
TLVs@’Threshold Limit Values for Chemical Substances in the 140rk Environment,
adopted by the American Conference of Government Industrial Hygienists (ACGIH);
current Occupational Safety and Health Administration (OSHA) Permissible Expo-
sure Limits (PEL), 29 CFR, Section 1910.1000; and NIOSHRecommendation for En-
vironmental Exposure Limits. Such information is also shown in MSDSSand the
HMIS referred to in 4.2. The identity of sources establishing if a chemical
is a carcinogen or potential carcinogen, for hazard communication purposes, is
shown in 29 CFR 1910.1200 (d)(4).

4.3.4’ Toxicity. Toxicity information for chemical compounds is available
from various publications and from MSDSS,which are collected in DOD6050.5
Hazardous Materials Information System.

EP~ii”zdic-” Some chemical compounds have been designated by the
In accordance with the criteria shown in Part 261, Subpart B,

Section 261.ll(a)(3) of 40 CFR.* Some’conrnercial chemical products are listed
as toxic under Subpart D, Section 261.33(f).

x. 4.3.4.2 EPA Acute Hazardous Toxicity (H). Some chemical compounds have
been designated by the EPA as acute hazardous (H) in toxicity in accordance
with the criteria shown in Subpart B, Section 261.11(a)(2) of 40 CFR.* Some
connnercial chemical products are listed as acute hazardous in toxicity under
Subpart D, Section 261.33(e).

4.3.4.3 EPA Extraction Procedure Toxicity (EP Toxicity) (E). Some chemical
contaminants, that are not listed in Subpart D, have been designated by the EPA
as exhibiting the characteristic of EP toxicity, and are listed in SectIon
261.24 Table 1 of 40 CFR.*

4.3.4.4 Hazardous toxic constituents. A list of chemical compounds and
substances, shown to have toxic effects on humans or other life forms, is con-
tained in Appendix VIII to 40 CFR Part 261; and the Registry of Toxic Effects
of Chemical Substances.

4.4 Pollution and disposal.

4.4.1 Pollution potential. All items described in this standard shall be
assumed to have a pollution potential. However, to minimize this potential,
the proper use, storage and disposal methods shall be strictly followed.

4.4.2 Disposal of excess or unserviceable material. To minimize dfsposal
problems, it is recommended that no more than a one year’s supply of each item
listed in this standard be stocked. When stocks have been declared excess or
unserviceable, they will be disposed of in accordance with the Defense Utiliza-

*Refers only to materials that have become waste materials.
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tion and Disposal Manual, DOD4160.21-M, and applicable DODPolicy Memoranda.
Guidance can be obtained from your servicing Defense Reutilization and Market-
ing Office (DRMO)on procedures required for proper reporting and turn-in.

4.4.3 Disposal and storage of hazardous wastes. Items are classified and
managed as hazardous wastes as defined by the Resource Conservation and Recov-
ery Act (RCRA) (Public Law 94-580). Items have been identified as meeting the
characteristics (i. e., ignitable, corrosive, reactive or EP toxic) or are list-
ed (i. e., toxic or acute hazardous) according to Identification and Listing of
Hazardous Waste, Part 261; 40 CFR; or have been determined to be hazardous
wastes by declaration of the Defense Reutilization and Marketing Service (DRMS)
in accordance with procedures set forth in DOD4160.21-M. Disposal of such
items shall be managed in accordance with the Installation Environmental
Dffice, the DRMO,or the Safety and Health Office to insure proper reporting
of disposal and treatment actions to the US EPA and State; and shall be managed
in accordance with Federal, State and local laws. The three main disposal
methods are turn-in to the DRMO,on-post disposal by installation personnel,
or disposal by commercial contract. Hazardous wastes that cannot be used, or
disposed of as stated in 4.4.3.2, shall be stored under environmentally safe
conditions until suitable methods of disposal are determined. Short-term
storage (less than 90 days) requires proper containment (i. e., packaging and
facilities) in accordance with Section 262.34, Part 262 of the above reference.
Long-term storage (greater than 90 days) requires permitting by the EPA or by
the state under Public Law 94-580 (RCRA), in compliance with the requirements
of 40 CFR Parts 264 and 265. Physical custody will be accomplished by the
activity with conforming storage or most nearly conforming storage. When phys-
ical custody is in question, the Post Consnander will make the final decision.
In all cases where the wastes are to be collected, stored, transported and dis-
posed of at a state or local permitted disposal facility, the identity and de-
scription of the waste shall bemaintained and recorded in accordance with Part
262 of the above reference. Transportation of the waste shall be in accordance
with Part 263 of the above reference, Standards Applicable to Transporters of
Hazardous Waste.

4.4.3.1 Cleanup of liquid spills. To control the migration of spilled or
leaking liquids, dike around the item with an inert”, dry absorbent (e. g., clay,
sawdust or vermiculite) or follow installations spill plans (Spill Prevention
Control and Countermeasure Plan and Installations Spill Contingency Plan). Con-
trol entry to the spill site and segregate salvageable materials away from the
spill area. Initiate waste cleanup operations irrsnediately in accordance with
local procedures. The residue shall be safely handled and transported to an

approved or permitted disposal or storage facility. Packaging, labeling,
transportation and record-keeping requirements for this waste material are de-
termined by the appropriate Federal and State agencies and” local procedures.
It is reconunended that all activities .involving disposal preparation and trans-
portation to commercial facilities be properly coordinated with the appropriate
Federal and State agencies responsible for health and environmental aspects of
hazardous materials. It is imperative that the proper description of waste
accompany the packaged item at all times. Final disposal of the waste item
shall be accomplished by reutilization, transfer, donation or sales by DRMSin
accordance with 000 4160.21-M or by ultimate disposal as described in 4.4.3.2.
Spill .residue, including contaminants, to be turned in to the DRMOshall first

8
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be properly identified, containerized, and labeled. For large scale spills
that grossly contaminate the environment, the Chemical Transportation Emer-
gency Center (CHEMTREC),can be called for assistance. Applicable procedures
of the local spill control plan shall be followed. Necessary respiratory,
eye, and skin protection measures are to be used wh{le performing cleanup
operations.

4.4.3.2 Ultimate disposal. Ultimate disposal shall be accomplished at a
permitted or approved hazardous waste treatment or disposal facility designated
by the Installation Environmental Office, ORMO,or Safety and Health Offices.

4.4.4 01SClAIt4ER. RECOMMENDEDDISPOSALINSTRUCTIONSARE FORMULATEDFORUSE
BY ELEMENTSOF THE DEPARTMENTOF OEFENSE. THE UNITEDSTATESOF AMERICAIN NO
MANNERWHATSOEVEREITHEREXPLICITLYOR IMPLICITLYWARRANTS,STATES, OR INTENOS
SAID INSTRUCTION,TO HAVEANYAPPLICATION,USE OR VIABILITY BY OR TO ANYPER-
SONOR PERSONSCONTRACTINGOUTSIDETHE DEPARTMENTOF DEFENSEOR ANYPERSONOR
PERSONSCONTRACTINGWITHANYINSTRUMENTALITYOF THE UNITEOSTATESOF AMERICA
ANDDISCLAIMSALL LIABILITY FORSUCHUSE. ANYPERSONUSINGTHESE INSTRUCTIONS
WHOIS NOTA MILITARYOR CIVILIAN EMPLOYEEOF THE UNITEOSTATESOF AMERICA
SHOULDSEEKCOMPETENTPROFESSIONALADVICETO VERIFYANOASSUMERESPONSIBILITY
FORTHE SUITABILITYOF THESE INSTRUCTIONSTO THEIR PARTICULARSITUATION
REGARDLESSOF SIMILARITYTO A CORRESPONOINGDEPARTMENTOF DEFENSEOR OTHER
GOVERNMENTSITUATION.

.T
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5. DETAILEDREQUIREMENTS

5.1 Metal Alkoxides. Alcohols, as weak acids, can react with active
metals, such as sodium, to form hydrogen gas and the metal alkoxide. Since
alcohols are weaker acids than water, sodium alkoxides cannot be prepared by
the reaction of the alcohol and sodium hydroxide. 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 aluminum chloride with sodium alkoxides.

Many metal chlorides undergo solvation and/or partial solvolysis with
alcohols. In the presence of the base, such as ethoxide ion, ammonia, or
pyridine, the replacement of chloride is complete and the metal alkoxides are
formed. Titanium alkoxides and other transition metal alkoxides can be
obtained by such reactions.

The metal alkoxides are polymeric, and the titanium alkoxides are
known to be trimeric. The metal alkoxides are also polymeric in solution in
inert organic solvents. Monomeric species can exist

The metal alkoxides are reactive with water.
organic synthesis.

5.1.1 Name. Aluminum Ethoxide, Reagent
=inum ethyl ate
Aluminum triethoxide

in very dilute solutions.

They are useful in

Al(C2H50)3 FW162.14

5.1.1.1 Technical description. Aluminum ethoxide (pure) exists as white
crystals with a density of 1.142 g/cm3 (20 °/OOC). Its melting point is 150-
160”C and boiling point is 205°C at 14 rmnHg. It decomposes in hot or cold
water. It is very slightly soluble in alcohol and ether. The conmnercially
available product has a melting point of 157-160°C. Aluminum ethoxide is
moisture sensitive.

5.1.1.2 Specification. Manufacturer’s requirement (No Government speci-
fication).

Aluminum ethoxide, reagent is available coimner-
cia~i~”~~~~lch_~rement as shown in Table 1.

TABLEI. Aluminum Ethoxide, Reagent - chemical requirement.

I Assay [Al(C7HqOq)q], % by wt I 97.0 I

5.1.1.3 &. Aluminum ethoxide is used in chemical synthesis. Its use
includes the reduction of aldehydes and ketones.

5.1.1.4 Safety. Aluminum ethoxide is an irritating material. It may cause
irritation to the eyes, skin and mucous membranes. Inhalation of dust, fumes
and mists shall be avoided. Contact with the skin, eyes and clothing shall be
avoided. Aluminum ethoxide shall be used with adequate ventilation. There is
no TLV or PEL referenced for this compound. Aluminum ethoxide is a flammable
solid. (Refer to 4.3.1)

,)

)
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5.1.1.5 Storage. Aluminum ethoxide shall be stored in a cool, dry,
well-ventilated place in tightly closed containers away from sources of sparks
and open flame. (Refer to 4.3.2)

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

Aluminum ethoxide has an EPA Hazardous Waste Classification -
Reactive, Waste No. DO03.

5.1.2 Name. Aluminum Isopropoxide, Reagent Al (C3H70)3 FW204.25
=inum tri-iso-propoxide

5.1.2.1 Technical description. Aluminum isopropoxide (pure) exists as
white crystals with a density of 1.0346 g/cm3 at 20”C. Its melting point is
118.5°C and its boiling point is 140.5°C at 8 iron. It decomposes in cold or
hot water. It is slightly soluble in benzene and chloroform.

sfmzi~ii%io-””a nufacturer’srequiremento“oGovernmen
Aluminum isopropoxide, reagent is available com-

m~~~;~$~!th-~quiremnt as shown in Table 11.

TABLEII. Aluminum Isopropoxide, Reagent - chemical requirements’.

I Assay [A1(C3H70)3], % by wt

(“

I Assay (Al)
I ;~.p:2io .1

, % by wt, min - max .-.
:
-<

NOTE: Actual assay shall be 99.3% based on surplus aluminum content being
A1(OH)3.

.. 5.1.2.3 Use. Aluminum isopropoxide is used in chemical synthesis. Its
use includes=erwei n- Poundorf reactions, alcoholysis and ester exchange;
synthesis of higher alkoxides, chelates and acrylates.

5.1.2.4 Safety. Aluminum i’sopropoxide is an irritating material. It may
cause irritation to the eyes, skin and mucous membranes. Inhalation of dust,
fumes andmists shall be avoided. Contact with the skin, eyes and clothing
shall be avoided. Aluminum isopropoxide shall be used with adequate
ventilation. Aluminum isopropoxide is a flannnable solid. There is no TLV or
PEL referenced for this compound. (Refer to 4.3.1)

Aluminum isopropoxide shall be stored in a cool, dry,
5“1”2”5 w“ ~ ~well-ventilated p ace In tightly closed containers away from sources of sparks

and open flame. (Refer to 4.3.2)

5.1.2.6 Oisposal. For appropriate procedures, contact the Installation
Environments) Office, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Aluminum isopropoxide has an EPA Hazardous Waste Classification -
Reactive, Waste No. DO03.

5.1.3 Name. Aluminum tert-Butoxide, Reagent Al(OC4Hg)3 FW246.33
=inum tri-tert-butoxide

11
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5.1.3.1 Technical description. Aluminum tert-butoxide (pure) exists as
white crystals with a density of 1.0251 g/cm3 at 20”C. It sublimes at 180”C
and its melting point is >300°C (sealed tube). It is very soluble in organic
sol vents. The commercially available product is a powder with a melting. point
of 241.5 -246.5” C. Aluminum tert-butoxide is moisture sensitive.

Ahitio- Manufacturer’s requirement. (No Government

5.1.3.2.1 Requirement. Aluminum tert-butoxide, reagent is available
commercially with chemical requirement as shown in Table III.

TA8LE III. Aluminum tert-8utoxide, Reaqent - chemical requirement.

I Assay [A1(OC4H4J3], % by wt I 97.0 I

5.1.3.3 Use. Aluminum tert-butoxide is used in chemical synthesis. Its
use includes=e oxidation of alcohols to ketones and in dealcoholation of
orthoesters.

5.1.3.4 Safety. Aluminum tert-butoxide is an. irritating material. It may
cause irritation to the eyes, skin and mucous membranes. Inhalation of dust,
fumes, and mists shall be avoided. Contact with the skin, eyes and clothing
shall be avoided. Aluminum tert-butoxide shall be used with adequate ventila-
tion. Aluminum tert-butoxide is a flanmiable solid. There is no TLV or PEL
referenced for this compound. (Refer to 4.3.1)

5.1.3.5 Storaqe. Aluminum tert-butoxide shall be stored in a cool, dry,
well-ventilated place in tightly closed containers away from sources of sparks
and open flame. (Refer to 4.3.2)

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

Aluminum tert-butoxide has an EPA Hazardous Waste Classification -
Reactive, Waste No. DO03.

5.1.4 Name. Aluminum tri-sec-Butoxide, Reagent Al (OC4H9)3 FW246.30
~inum tri-sec-butylate

5.1.4.1 Technical description. Commercially available aluminum tri-sec-
butoxide, reagent exists as a clear to slightly yellow liquid. Its density is
0.967 g/cm3 and its refractive index is 1.4405. Its boiling point is 200-206°C
at 30 nsn and its flash point is 24°C (82” F) (Closed Cup). It is moisture
sensitive.

s&iiziEioV
Manufacturer’s requirement. (No Government

1

5.1.4.2.1 Requirement. Aluminum tri-sec-butoxide, reagent is available
co-inmercially w~th chemical requirement as shown in Table IV.

12
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TABLEIV. Aluminum tri-sec-Butoxide, Reagent - chemical requirements.

I Assay [A1(OC4H9)3], min-max, % bywt I 98.0- 102.0 [
I Assay (Al), min-max, % by wt I 1O.7-11.2 I

NOTE: Actual assay shall be 99.4% based on surplus aluminum content being
Al (OH)3.,

5.1.4.3 Use. Aluminum tri-sec-butoxide is used in chemical synthesis.
Its use incl~s carbonyl reducing agent (Meerwein-Poundorf-Verley reaction)
and transesteri fication catalyst.

5.1.4.4 Safety. Aluminum tri-sec-butoxide is an irritating material. It
may cause irritation to the eyes, skin and mucous membranes. Inhalation of
dust, fumes. and mists shall be avoided. Contact with the skin, eyes and
clothing shall be avoided. Aluminum tri-sec-butoxide shall be used with
adequate ventilation. Aluminum tri-sec-butoxide is a flammable liquid. There
is no TLV or PEL referenced for this compound. (Refer to 4.3.1)

5.1.4.5 Storage. Aluminum tri-sec-butoxide shall be stored in a cool,
dry, well -ve~d place in tightly closed containers away from sources of
sparks and open flame. (Refer to 4.3.2)

- 5.1.4.6 Dis osal.
+

For appropriate procedures, contact the Installation
~Environmenta Off Ice, the ORMO,or Safety and Health Offices. (Refer to 4.4)

:( .:

Aluminum tri-sec-butoxide has an EPA Hazardous Waste Classifi-
cations - Reactive, Waste No. 0003; and Ignitable, Waste No. DOO1.

5.1.5 Name. Lithium Methoxide, Reagent LiOCH3 FW37.97
~ium methyl ate

~.-’.’:-
5.1.5.1 Technical description. Lithium methoxide exists as a white free

flowing powder. It is soluble in methanol. The conunercially available
product has a melting point of 500”C. Lithium methoxide is moisture sensitive.

weziiizizio-Manufacturer’s requirement. (No Government

5.1.5.2.1 Requirement. Lithium methoxide, reaaent is available commer-
cially with chemical requirement as shown “in Table-V.

TA8LEv. Lithium Methoxide, Reaqent - chemical requirement.

I Assay (Li OCHl), % bywt I 95.0 I

5.1.5.3 Use. Lithium methoxide is used in chemical synthesis. It
as a chemica~ntermed iate where water is undesirable.

is used

5.1.5.4 Safety. Lithium methoxide is highly toxic by ingestion and is irri-
tating. It may cause irritation to the eyes, skin and mucous membranes. Inha-
lation of fumes and mists shall be avoided. Contact with the skin, eyes and

(i

clothing shall be avoided. Lithium methoxide shall be used with adequate
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ventilation. Lithium methoxide is a flammable solid. There is no TLV or PEL
referenced for this compound. (Refer to 4.3.1)

5.1.5.5 Storage. Lithium methoxide shall be stored in a cool, dry, well-
ventilated place in tightly closed containers away from sources of sparks and
open flame. (Refer to 4.3.2)

5“1”5”6 w“
For appropriate procedures, contact the Installation

Envlronmenta Off Ice, the ORMO,or Safety and Health Offices. (Refer to 4.4)

Lithium methoxide has an
Reactive, Waste No. DO03.

5.1.6 Name. Lithium Phenoxide,
~ium phenylate

EPA Hazardous Waste Classification -

Reagent LiOC6H5 FW100.05

5.1.6.1 Technical description. Cormnercially available lithium phenoxide
exists as a white powder. Lithium phenoxide is moisture sensitive.

Manufacturer’s requirement., (No Government
spe~~+~~~~ioe- ~

5.1.6.2.1 Requirement. Lithium phenoxide, reagent is available commercial-
ly with chemical requirement as shown in Table VI.

TABLEVI. Lithium Phenoxide, Reaaent - chemical requirement.

I Assay (LiOC6H6), % bywt I 98.0 I

5.1.6.3 Use. Lithium phenoxide is used in chemical synthesis.—

5.1.6.4 Safety. Lithium phenoxide is highly toxic by ingestion and is
irritating. It may cause irritation to the eyes, skin and mucous membranes.
Inhalation of fumes and mists shall be avoided. Contact with the skin, eyes
and clothing shall be avoided. Lithium phenoxide shall be used with adequate
ventilation. Lithium phenoxide is a flammable solid. There is no TLVor PEL
referenced for this compound. (Refer to 4.3.1)

5.1.6.5 Storaqe. Lithium phenoxide shall be stored in a cool, dry, well-
ventilated place in tightly closed containers away from sources of sparks and
open flame. (Refer to 4.3.2)

5“1”6”6 w
For appropriate procedures, contact the Installation

Envlronmenta Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

Lithium phenoxide has an EPA Hazardous Waste Classification -
Reactive, Waste No. DO03.

5.1.7 Name. Lithium tert-Butoxide, Reagent LiOC4Hg FW80.05
~ium butylate

5.1.7.1 Technical description. Commercially available lithium tert-butoxide
exists as a white powder. It melts with decomposition. Lithium tert-butoxide
is moisture sensitive.

14
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s.pe~~+~~~~ioe
Manufacturer’s requirement. (No Government

5.1.7 .2.1 Requirement. Lithium tert-butoxide, reagent is available commer-
cially with chemical requirement as shown in Table VII.

TABLEVII. Lithium tert-Butoxide, Reaqent - chemica~ requirement.

I Assay ( LiOC&J, % by wt I 99.0 I

5.1.7.3 Use. Lithium tert-butoxide is used in chemical synthesis. Its
use includes=agent for Oppenauer oxidation organic reactions.

5.1.7.4 Safet~. Lithium tert-butoxide is an irritating material. It may
cause irritation to the eyes, skin and mucous membranes. Inhalation of dust,
fumes and mists shall be avoided. Contact with the skin, eyes and clothing
shall be.avoided. Lithium tert-butoxide shall be used with adequate
ventilation. Lithium tert-butoxide is a flammable solid. There is no TLVor
PEL referenced for this compound. (Refer to 4.3.1)

5.1.7.5 Storaqe. Lithium tert-butoxide shall be stored in a cool, dry,
well-ventilated place in tightly closed containers away from sources of sparks
andopen”flame. (Refer to 4.3.2)

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

.

Reactive,

5.1.8

Lithium tert-butoxide has an EPA
Waste No. 0003.

Name. Potassium Ethoxide, Reagent
~ssium ethyl ate

Hazardous Waste

KOC2H5

Classification -

FW84.16

5.1.8.1 Technical description. Com-nercially available potassium ethoxide,
reagent exists as a white powder. It is moisture and air sensitive.

sJi%tio-
Manufacturer’s requirement. (No Government

Potassium ethoxide, reagent is available commer-
cia~;~”~~~~lch_rement as shown in Table VIII.

TA8LEVIII. Potassium Ethoxide; Reagent - chemical requirement.

/ Assay (KOC7H5), % bywt I 95.0+ I

5.1.8.3 Use. Potassium ethoxide is used in chemical synthesis.—

5.1.8.4 Safety. Potassium ethoxide is irritating to the eyes, skin and
mucous membranes. Inhalation of dust, fumes and mists shall be avoided. Con-
tact with the skin, eyes and clothing shall be avoided. Potassium ethoxide
shall be used with adequate ventilation. Potassium ethoxfde is a flannnable
solid. There is no TLVor PEL referenced for this compound. (Refer to 4.3.1)
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5.1.8.5 Storage. Potassium ethoxide shall be stored in a cool, dry,
well-ventilated place in tightly closed containers away from sources of sparks
and open flame. (Refer to 4.3.2)

5.1.8.6 Dis osal.
+

For appropriate procedures, contact the Installation
Environments Off Ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Reactive,

5.1.9

Potassium ethoxide has an EPA Hazardous Waste Classi
Waste No. DO03.

Name. Potassium tert-8utoxide, “Reagent (CH3)3C0K
Potassium butylate

ication -

FM112.22

5.1.9.1 Technical description. Cotmnercially available potassium
tert-butoxide, reagent, exists as a white hydroscopic powder. Its melting
point is 220”C.

speZ~~~ZJfo-”
Manufacturer’s requirement. (No Government

5.1.9.2.1 Requirement. Potassium tert-butoxide, reagent is available
commercially with chemical requirement as shown in Table IX.

TABLEIX. Potassium tert-Butoxide, Reagent ‘- chemical requirement.

I ‘Assay [( CHI)?COK)], % by wt I 95.0 -99.0 I

5.1.9.3 Use Potassium tert-butoxide is used in chemical synthesis.—.

5.1.9.4 Safety. Potassium tert-butoxide is a strong organic base. It is
irritating to the eyes, skin and mucous membranes. Inhalation of dust, fumes
and mists shall be avoided. Contact with the skin, eyes and clothing shall be
avoided. Potassium tert-butoxide shall be used with adequate ventilation.
Potassium tert-butoxide is a flarmnable solid. There is no TLV or PEL
referenced for this compound. (Refer to 4.3.1)

5.1.9.5 Storaqe. Potassium tert-butoxide shall be stored in a cool, dry,
well-ventilated place in tightly closed containers away from sources of sparks
and open flame. (Refer to4 .3.2)

5.1.9.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

Potassium tert- butoxide has an EPA Hazardous Waste Classification
- Reactive, Waste No. DO03.

5.1.10 Name. Sodium Ethoxide, Reagent C2H50Na FW68.05
~um ethyl ate
Caustic alcohol

5.1.10.1 Technical description. Commercially available sodium ethoxide,
reagent exists as a white or yellowish hydroscopic powder. It is sensitive to
air and moisture. Its melting point is >300”C. It is soluble without decom-
position in absolute alcohol.

16

:)

)

)

Downloaded from http://www.everyspec.com



(.

.. .

DOD-STD-1446

spe~~?~~~l~on-”
Manufacturer’s requirement. (No Government

5.1.10.2.1 Requirement. Sodium ethoxide, reagent is available commer-
cially with chemical requirement as shown in Table X.

TABLEX. Sodium Ethoxide, Reagent - chemical requirement.

I Assay (C7Hc,0Na), % by wt I 97.0+ I

5.1.10.3 Use. Sodium ethoxide is used in organic synthesis. Its use
includes este~ication and transesterification reactions.

5.1.10.4 Safety. Sodium ethoxide is irritating to the eyes, skin and mucous
membranes. Inhalation of dust, fumes and mists shall be avoided. Contact with
the skin, eyes and clothing shall be avoided. Sodium ethoxide shall be used
with adequate ventilation. Sodium ethoxide is moisture sensitive and a flam-
mable solid. There is. no TLV or PEL referenced for this compound. (Refer to
4.3.1)

5.1.10.5 Storage. Sodium ethoxide shall be stored in a cool, dry, well-
ventilated place in tightly closed containers away from sources of sparks and
open flame. (Refer to 4.3.2)

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

Sodium ethoxide has an EPA Hazardous Waste Classification -
Reactive, Waste No. DO03.

5.1.11 =. Sodium tert-Butoxide, Reagent NaOC(CH3)3
Sodium butylate

sw~ii~l~if.n- Manufacturer’s requirement. (No

5“1”1’!”2”1 -
Sodium tert-Butoxide, reagent is

cially with chemlca requirement as shown in Table XI.

FW96.11

tert-butoxide5.1.11;1 Technical description. Commercially available sodium
exists as a white powder with a density of 1.04 g/cm3.

Government

available commer-

TABLEXI. Sodium tert-Butoxide, Reagent - chemical requirement.

I Assay [ NaOC(CHa)~], % by wt I 99.0 I

5.1.11.3 ~. Sodium tert-butoxide is used in chemical synthesis.

5.1.11.4 Safety. Sodium tert-butoxide is an irritating material. It may
cause irritation to the eyes, skin and mucous membranes. Contact with the
skin, eyes and clothing shall be avoided. Sodium tert-butoxide shall be used
with adequate ventilation. Sodium tert-butoxide is a flammable solid. There
is no TLV orPEL referenced for this compound. (Refer to 4.3.1)
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5.1.11.5 Storage. Sodium tert-butoxide shall be stored in a cool, dry, J
well-ventilated place in tightly closed containers away from sources of sparks
and open flame. (Refer to 4.3.2)

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

Sodium tert-butoxide has an EPA Hazardous Waste Classification -
Reactive, Waste No. 0003.

5.1.12 Name. Thallium Ethoxide, Reagent TLOC2H5
~lous ethoxide

FW249.43

Thallium (I) ethoxide

5.1.12.1 Technical description. Thallium ethoxide (pure) exists as a col-
orless liquid with a density of 3.493 g/cm3 at 20”C. Its melting point is
-3”C. It decomposes at 130”C. Its refractive index is 1.6714 at 20”C. It is
slightly soluble in alcohol and soluble in ether. It is moisture sensitive.

swsih%fon- Manufacturer’s requirement. (No Government

5.1.12.2.1 Re uirement.
+

Thallium ethoxide, reagent is available conuner-
cially with chemlca requirement as shown in Table XII.

TABLEXII. Thallium Ethoxide, Reagent - chemical requirement. )

I Assay (TLOC7H5), % by wt I 98.0 I

5.1.12.3 Use. Thallium ethoxide is used in chemical synthesis. Included
in its use is= an alkylating agent.

5.1.12.4 Safety. Thallium ethoxide is highly toxic and irritating materi-
al. It may cause irritation to the eyes, skinand mucous membranes and may be
absorbed by the skin. Inhalation of dust, fumes and mists shall be avoided.
Contact with the eyes, skin and clothing shall be avoided. Thallium ethoxide
shall be used with adequate ventilation. There is no TLVor PEL referenced
for water insoluble thallium ethoxide. If heated to decomposition thallium
ethoxide may evolve toxic fumes. Thallium ethoxide is a flanwnable solid.
(Refer to 4.3.1)

5.1.12.5 Stor?qe. Thallium ethoxide shall be stored in a cool, dry, well-
ventilated place In tightly closed containers away from sources of sparks and
open flame. (Refer to.4.3.2)

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

-Thallium ethoxide has an EPA Hazardous Waste Classification -
Reactive and Toxic.

)
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5.1.13 Name. Titanium Butoxide, Reagent Ti(C4HgO)4
=nium (IV) butoxide
Tetrabutyl titanate
Titanium butylate

FW340.36

5.1.13.1 Technical description. Consnercially available titanium butoxide
is a colorless to light yellow liquid with a flash point of 76°C (170” F). It
is moisture sensitive.

wesiki~ilf.n- Manufacturer’s requirement. (No Government

Titanium butoxide, reagent is available commer-
cia?i~.;;~;”~he-;ewnt as shown in Table XIII.

TABLEXIII. Tttanium Butoxide, Reaqent - chemical requirement.

I Assay [Ti(C4&O)a], % by Wt I 990. I

5.1.13.3 Use Titanium butoxide is used in chemical synthesis. Its
includes este~~change reactions, cross linking agent and condensation
catalyst.

use

.,,
5.1.13.4 Safety. Titanium butoxide is an irritating material. It may

cause irritation to the eyes, skin and mucous membranes. Inhalation of fumes
and mists shall ,be avoided. Contact with the skin, eyes and clothing shall be

%
avoided. Titanium butoxide shall be used with adequate ventilation. Titanium

.-. butoxide is a combustible liquid and can react with oxidizing material. There
.... is no TLV or PEL referenced for this compound. (Refer to 4.3.1)

:.. 5.1.13.5 Storage. Titanium butoxide shall be stored in a cool, dry, well-
ventilated place in tightly closed containers away from sources of sparks,
open flame and oxidizing material. (Refer to 4.3.2)

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

Titanium butoxide has an EPA Hazardous Waste Classification -
Reactive, Waste No. DO03.

:
5.1.14 *. Titanium Propoxide, Reagent Ti(c3H70)4 FM284.25

Titanium (IV) propoxide
Tetrapropyl orthotitanate
Titanium n-propoxide

5.1.14.1 Technical description. Cotmnercially available titanium ~~poxide,
reaaent exists as a colorless liauid with a densitv of 1.033 a/cm3.
boiiing point is 170”C at 3 nsn. ‘Its refractive in~ex is
point is 42°C (109”F) (cc). It is moisture sensitive. ”

we~i~itilfon- ‘anufacturer’srequirement.
1.4936. Its flash

(No Government
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5“1”14”2”1+“ Titanium propoxide, reagent is available commer- ,)
cially with chemlca requirement as shown in Table XIV.

TABLEXIV. Titanium Propoxide, Reaqent - chemical requirement.

I Assay [Ti(CaH70)4], % by wt I 98.0 I

5.1.14.3 ~. Titanium propoxide is used in chemical synthesis. Its Use
includes ester exchange reactions, cross linking agent and condensation
catalyst.

5.1.14.4 Safety. Titanium propoxide is an irritating material. It may
cause irritation to the eyes, skin, and mucous membranes. Inhalation of fumes
and mists shall be avoided. Contact with the skin, eyes and clothing shall be
avoided. Titanium propoxide shall be used with adequate ventilation. Titani-
um propoxide is a combustible liquid. There is no TLV or PEL referenced for
this compound. (Refer to 4.3.1)

5“’’14’5-“ Titanium propoxide shall be stored in a cool, dry,
well-ventilated p ace In tightly closed containers away from sources of sparks
and open flame. (Refer to 4.3.2)

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

Titanium propoxide has an EPA Hazardous Waste Classification -
Reactive, Waste No. 0003; and Ignitable, Waste No. 0001. )
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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 volubility 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 carbon atoms in the aliphatic
series are not classed as such.

Carboxylic acids are converted to alkali metal salts by reaction with
aqueous alkali hydroxides. Metallic soaps may be prepared by either a fusion
or a precipitation process. In the fusion process a metal oxide, hydroxide, or
salt of aiweak acid such as an acetate or carbonate, are reacted with a select-
ed 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 solidifica-
tion is crushed and pulverized to desired particle size ranges. In the pre-
cipitation 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 appropriate metal salt 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.

5.2.1 Name. Barium Acetate, Anhydrous, Analyzed Reagent
(CH3COO)2Ba FW255.43

Acetic acid, barium salt

5.2.1.1 Technical description. Barium acetate, anhydrous (pure) exists as
colorless crystals with a density of 2.468 g/cm3. Its volubility in water is
58.8 g/100 mL at O“C and 75.0 g/100 mL at IOO”C.

5.2.1.2 Specification. Federal, O-C-265 - Chemicals Analytical; General
Specification For.

5.2.1.2.1 Requirements. The federal specification chemical requirement’s
for barium acetate, anhydrous, analyzed reagent are shown in Table XV.

TABLEXV. 8arium Acetate, Anhydrous, Analyzed Reaqent - chemical
requirements (ACS).

MaximumLimits of Impurities (% b:
Insoluble matter
Chloride (Cl)
Oxidizing substances (as N03)
Substances not precipitated by sulfuric

acid
Calcium (Ca)
Iron (Fe)
Strontium (Sr), To pass test, limit about

MaximumLimits of Impurities (ppm
Heavy metals (as Pb)

Wt)
0.01
0.001
0.005

0.1
0.05
0,001
0.2

5
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5.2.1.3 Use. Barium acetate, anhydrous, analyzed reagent is used in ana-
lytical chem~ry as a reagent in tests and assays.

5.2.1.4 Safety. Barium acetate, anhydrous may cause burns to skin, eyes
and mucous membranes, It is toxic if inhaled, ingested or absorbed through
skin. Breathing of dust, vapor or mist shall be avoided. Barium acetate shall
be used with adequate ventilation, The TLV for barium soluble compounds, as
Ba, is 0.5 mg/m3. The PEL is the same. (Refer to 4.3.1)

5.2.1.5 Stora e.
+

Barium acetate, anhydrous, shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

5.2.1.6 Dis osal.
+

For appropriate procedures, contact the Installation
Environments Off Ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Barium acetate has an EPA Hazardous Waste Classification - EP
Toxic; Waste No. DO05.

5.2.2 ~. Cadmium Acetate, Oihydrate, Analyzed Reagent
Cd(C2H302)2.2H20 FW266.54

5.2.2.1 Technical description. Cadmium acetate, dihydrate (pure) exists as
colorless monoclinic crystals with a slight odor of acid and a density of 2.01
g/cm3. It loses its water of hydration at 130”C. It is very soluble in hot or
cold water. It is also very soluble in alcohol.

spe~~~~~~~io-”
Manufacturer’s requirement. (No Government

5“2”2”2”1v“ Cadmium acetate, dihydrate, analyzed reagent is
available commercial y with chemical requirements as shown in Table XVI.

TABLEXVI. Cadmium Acetate, Dihydrate, Analyzed Reagent - chemical
requirements.

I MaximumLimits of impurities (% b~ wt) I
I Insoluble matter 0.01
I Chloride (Cl) I 0.001
I Nitrate (N03) ,’ I 0.02 ~
I Sulfate (S04) 0.005
I Zinc (Zn) 0.05
I Alkalies and earths 0.3
I Copper (Cu) 0.001
I Iron (Fe)
j Lead (Pb)

0.001
0.005 I

5.2.2.3 Use. Cadmium acetate, dihydrate, analyzed reagent, is used in
analytical cfiistry as a reagent in tests and assays.

5.2.2.4 Safet
+

Cadmium acetate, dihydrate is toxic by inhalation and in-
gestion. Breat lng of dust, fumes and mist shall be avoided. Contact with the
eyes, skin and clothing shall be avoided. Cadmium acetate shall be used with

“adequate ventilation. Fire may produce poisonous gases. Wash thoroughly after

22

‘)..

)

)

Downloaded from http://www.everyspec.com



DOO-STD-1446

handling. The TLV for cadmium, dusts and salts, as Cd, is 0.05 mg/m3. Cadmium
acetate is a confirmed carcinogen. (Refer to 4.3.1)

5.2.2.5 Storaqe. Cadmium acetate, dehydrate <hall be stored in a cool,
dry, well -ve~d place in tightly closed containers away from open flame.
(Refer to 4.3.2)

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

Cadmium acetate has an EPA Hazardous Waste Classification - EP
Toxic; Waste No. DO06.

5.2.3 “Name. Calcium Acetate, Monohydrate, Analyzed Reagent
Ca(C2H302)2.H20 FW176.19

Vineqar salt
Gray-acetate
Lime acetate
Calcium diacetate

5.2.3.1 Technical description. Calcium acetate, monohydrate (pure) exists
as colorless needles. It decomposes on heating. Its volubility in water is
43.6 g/100 mL at O“C and 34.3 g/100 mL at 100”C. It is slightly soluble in
alcohol.

5.2.3.2 S edification.
[ SpecificationpFor

Federal, O-C-265, Chemicals, Analytical; General
.

5.2.3.2.1 Requirements. The federal specification chemical requirements
for calcium acetate, monohydrate, analyzed reagent are shown in Table XVII.

TABLEXVII. Calcium Acetate, Monohydrate, AnaJyzed Reaqent - chemical
requirements (USP~.

I MaximumLi,mits of Impurities (% ~y Wt) I
I Insoluble matter 0.010 I
I Alkalinity and acidity (as CH3COOH) 0.2
I Chloride (Cl) ~ 0.005 ~
I Nitrate (as N03) 0.003
1 Sulfate (S04) 0.04
I Alkalies and magnesium (as S04) ~ 0.3 !
I Barium 0.01
I Heavy metals (as Pb), I 0.001 I
1~1 0.002

5.2.3.3 Use. Calcium acetate, monohydrate, analyzed reagent, is used in
analytical cfiistry as a reagent in tests and assays.

5.2.3.4 Safety. Calcium acetate, monohydrate is harmful if ingested. It
may cause irritation to eyes, skin and mucous membranes. Breathing of dust,
fumes and mist shall be avoided. Contact with the eyes, skin and clothing

(

shall be avoided. Calcium acetate shall be used with adequate ventilation.
There is no TLV or PEL referenced for this compound. (Refer to 4.3.1)
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5.2.3.5 Storage. Calcium acetate, monohydrate shall be stored in a cool,

dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.2.3.6 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.

5.2.4 Name. Cobaltous Acetate, Tetrahydrate, Analyzed Reagent
CO(C2H302)2-4H20 FW249.08

Cobalt 11 acetate

5.2.4.1 Technical description. Cobaltous acetate, tetrahydrate (pure) ex-
ists as red-violet monoclinic deliquescent crystals with an index of refraction
of 1.542 and a density of 1.705 g/cm3 at 19”C. It loses 4 molecules of water
at 140”C. It is soluble in cold and hot water. It is soluble in acid and
alcohol .’

5.2.4.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.4.2.1 Requirements. The federal specification chemical requirements
for cobaltous acetate, tetrahydrate, analyzed reagent are shown in Table XVIII.

TA8LEXVIII. Cobaltous Acetate, Tetrahydrate, Analyzed Reaqent - chemical
requirements (USP).

I MaximumLimits of Impurities (% by wt) I
I Insoluble matter
I Chloride (Cl)

0.02
I

I Nitrate (as N03)
I 0.01

I Sulfate (S04)
0.02

I 0.02
I Substances not precipitated by hydrogen I

!’

sulfide (as S04)
I Copper (Cu)

~To pass :;lor te5t~

I Nickel (Ni) I 0.5 I

5.2.4.3 Use. Cobaltous acetate, tetrahydrate, analyzed reagent, is used in
analytical c~istry as a reagent in tests and assays.

Cobaltous acetate, tetrahydrate, may cause pulmonary symp-
to~”;~4~~hawl Itmaybe irritating toeyes, skinand mucous membranes.
8reathing of dust, vapor or mist shall be avoided. Contact with the skin, eyes
and clothing shall be avoided. Cobalt acetate, tetrahydrate, shall be used
with adequate ventilation. Cobalt compounds are suspected-carcinogens of the
connective tissue and lungs. There is no TLVor PEL referenced for this
compound. (Refer to 4.3.1)

Cobaltous acetate, tetrahydrate shall be
coo~12~&5we=~lated place in tightly closed containers.

5.2.4.6 Oisposal. For appropriate, procedures, contact the
Environmental Office, the DRMO,or Safety and Health Offices.

)

stored in a
(Refer to 4.3.2)

Installation
(Refer to 4.4) )
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An EPA Hazardous Waste Classification is not listed in 40 CFR.

M. Cupric Acetate, Monohydrate, Analyzed Reagent
CU(C7H307)7.H70 FW199.65

Neutral verdigris
---- -

Copper 11 acetate

5.2.5.1 Technical description. Cupric acetate, monohydrate (pure) exists
as dark green powder with refractive indices of 1.545 and 1.550 and a density
of 1.882 g/cm3. Its melting point is 115°C and it decomposes at 240”C. Its
volubility in cold water is 7.2 g/100 mL and 20.0 g/100 mL in hot water. Its
volubility in alcohol is 7.14 g/100 mL, It is soluble in ether.

5.2.5~2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.5.2.1 Requirements. The federal specification chemical requirements
for cupric acetate, monohydrate, analyzed reagent are shown in Table XIX.

TABLEXIX. Curpic Acetate, Monohydrate, Analyzed Reaqent - chemical
requirements (ACS~.

I MaximumLimits of Impurities (% by wt) I
I Insoluble matter 0.01
I Chloride (Cl) I 0.003 I
I Sulfate (S04) 0.01
I Substances not precipitated by hydrogen I I
I sulfide (as sulfates) 0.20
[ Iron (Fe) I 0.002
I Anunoniumsulfide metals other than iron, I .1
I To pass color test (as Ni), Limit about I 0.01

5.2.5.3 ~. Cupric acetate, monohydrate, analyzed reagent is used in
analytical chemistry as a reagent in tests and assays.

5.2.5.4 Safety. Cupric acetate, monohydrate is irritating to eyes, skin and
mucous membranes. Breathing of dust, fumes and mist shall be avoided. Contact
with eyes, skin and clothing shall be avoided. Cupric acetate shall be used
with adequate ventilation. There is no TLVor PEL referenced for this
compoun~: (Refer to 4.3.1)

5.2.5.5 Stora e.
+

Cupric acetate, monohydrate shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

5.2.5.6 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.

5.2.6 w. Lead Acetate, Trihydrate, Analyzed Reagent
Pb(C2H302)2°3H20 FM379.33

Sugar of lead
Salt of Saturn
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5.2.6.1 Technical description. Lead acetate, trihydrate (pure) exists as )
white monoclinic crystals with an index of refraction of 1.567 and a density
of 2.55 g/cm3. Its melting pointis 75°C with the loss of water of hydration.
It decomposes at 200°C. Itssolubility in water is 45.61 g/100 mL at 15°C and
200 g/100 mL at 100”C. It is insoluble in alcohol.

5.2.6.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.6.2.1 Requirements. The federal specification chemical requirements
for lead acetate, trihydrate, analyzed reagent are shown in Table XX.

TABLEXX. Lead Acetate, Trihydrate, Analyzed Reagent - chemical
requirements (ACS~.

I MaximumLimits of Impurities (% by wt)
I Insoluble matter 0.01
I Nitrate and nitrite (as N03), To pass I
I absorbance, limit about
I Copper (Cu)

0.005
I 0.002

I Substances not precipitated by hydrogen I
sulfide (as sulfates) 0.05

I Iron (Fe) I 0.001
MaximumLimits of Impurities (ppm~

I Chloride (Cl) 5

5.2.6.3 ~. Lead acetate, trihydrate, analyzed reagent is used in analy-
tical chemistry as a reagent in tests and assays.

5.2.6.4 Safety. Lead acetate, trihydrate is toxic by inhalation. Breath-
ing of dust, fumes and mist shall be avoided. Contact with the eyes, skin and
clothing shall be avoided. Lead acetate shall be used with adequate ventila-
tion. Fire may produce irritating or poisonous gases. Wash thoroughly after
handling. Lead acetate is a confirmed carcinogen. The PEL for lead acetate
is 50 vg/m3. (Refer to 4.3.1)

5.2.6.5 Storaqe. Lead acetate, trihydrate shall be stored in a cool, dry,
well-ventilated place in tightly closed containers away from acids,. soluble
sulfates, citrates, tartrates, chloride, carbonates, alkalies, phosphates and
sulfites. (Refer to 4.3.2),

5.2.6.6 Dis osal. For appropriate procedures, contact the Installation
+,Environments Off Ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Lead acetate, trihydrate has an EPA Hazardous Waste Classification
- Toxic; Waste No. U144.

5.2.7 Name. Lead Subacetate, Anhydrous, Analyzed Rea ent
1Pb(C2H302)2.2Pb 0H)2 FW807.75

Lead monosubacetate
Monobasic lead acetate

j
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‘( 5.2.7.1 Technical description. Lead subacetate, anhydrous (pure) exists as
a.white, heavy powder. It is very soluble in cold water and slightly .soluble in
alcohol. On exposure to air, it absorbs C02 and becomes incompletely soluble.

5.2.7.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.7 .2.1 Requirements. The federal specification chemical requirements
for lead subacetate, anhydrous, analyzed reagent are shown in Table XXI.

TABLEXXI. Lead Subacetate, Anhydrous, Analyzed Reaqent - chemical
requirements (ACS)..,

I“’ Basic lead (PbO) rein, % I 33.0
MaximumLimits of Impurities (% b~ wt)

I Loss on drying at 105”C 1.5
I Insoluble in dilute acetic acid ‘1 0.02
I Insoluble in water
I Chloride (Cl) ;::03I
I Nitrate and nitrite (as N03) To pass I
I absorbance test, Limit about 0.003
1. Copper (Cu) I 0.002
I Substances not precipitated by hydrogen I
I sulfide (as sulfates) 0.3

!. I Iron (Fe)
/

0.002

t. 5.2.7.3 Use. Lead subacetate, anhydrous, analyzed reagent is used in
analytical c=istry as a reagent in tests and assays.

5.2.7.4 Safety. Lead subacetate, anhydrous is toxic by ingestion, inhala-
tion and may be absorbed from denuded skin. Breathing of dust, fumes and mist
shall be avoided. Contact with the eyes, skin and clothing shall be avoided.
Lead subacetate shall be used with adequate ventilation. Fire may produce
irritating or poisonous gases. Wash thoroughly after handling. Lead subace-
tate is a suspected carcinogen. The PEL for lead subacetate is 50tig/m3.
(Refer to4.3.1)

5.2.7.5 Storatie. Lead subacetate, anhydrous shall be stored in a cool,
dry, well-ventilated place in tightly closed containers away from acids,
sulfates, citrates and tartrates. (Refer to 4.3.2)

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

Lead subacetate, anhydrous, has an EPA Hazardous Waste Classifica-
tion - Toxic, Waste No. U146.

5.2.8 Name. Magnesium Acetate, Tetrahydrate, Analyzed Reagent
Mg(C2H302)2”4H20 FW214.46

Cromosan

( 5.2.8.1 Technical description. Magnesium acetate, tetrahydrate (pure)
exists as colorless monoclinic, deliquescent crystals with an index of refrac-
tion of 1.491 and a density of 1.454 g/cm3. Its melting Point is 80”C. Its

27

Downloaded from http://www.everyspec.com



DOD-STD-1446

volubility in water is 120 g/100 mL at 15°C and is soluble in all proportions
in hot water. Its volubility in methyl alcohol is 5.25 g/100 mL at 15°C and is j
very soluble in ethyl alcohol.

5.2.8.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.8.2.1 Requirements. The federal specification chemical requirements
for magnesium acetate, tetrahydrate, analyzed reagent are shown in Table XXII.

TA8LEXXII. Magnesium Acetate, Tetrahydrate, Analyzed’ Reaqent - chemical
requirements (ACS).

~
Insoluble matter
Chloride (Cl)
Nitrogen compounds (as N)
Sulfate (S04)
8arium (8a)
Calcium (Ca)
Manganese (Mn)
Potassium (K)
Sodium (Na)
Strontium (Sr)

MaximumLimits of Impurities (pprn
Heavy metals (as Pb)

I Iron (Fe)

It

0.005
0.001
0.001
0:005
0.001
0.01
0.001
0.005
0.005
0005

5
;)

5.2.8.3 Use. Magnesium acetate, tetrahydrate, analyzed reagent is used in
analytical c~istry as a reagent in tests and assays.

5.2.8.4 Safety. Magnesium acetate, tetrahydrate is a mild irritant to the
eyes, skin and mucous membranes, but is not specifically toxic. Breathing of
dust, fumes and mist shall be avoided. Contact with the eyes, skin and cloth-
ing shall be avoided. Magnesium acetate shall be used with adequate ventila-
tion. There is no TLV or PEL referenced for this compound. (Refer to 4.3.1)

5.2.8.5 Storaqe. Magnesium acetate, tetrahydrate shall be stored in a
COO1, dry, well-ventilated place” in tightly closed, containers. (Refer to
4.3.2)

5.2.8.6 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.

5.2.9 Name._ Manganous Acetate, Tetrahydrate, Analyzed Reagent
Mn(C2H302)2.4H20 FW245.08

Manganese 11 acetate, tetrahydrate

5.2.9.1 Technical description. Manganous acetate, tetrahydrate (pure)
exists as pale red, monoclinic crystals. It has a density of 1.589 g/cm3.
Its melting point is 80”C. It is soluble in cold water and soluble in alcohol.
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Manufacturer’s requirement. (No Government

5.2.9.2.1 Requirements. Manganous acetate, tetrahydrate, analyzed reagent
is available conrnerclally with chemical requirements as shown in Table XXIII.

TABLEXXIII. Manqanous Acetate, Tetrahydrate, Analyzed Reaqent - chemical
requirements.

I MaximumLimits of Impurities (% ~
I Insoluble matter

y Wt)
0.01

I Sulfate (S04) I 0.005
~’YChloride (Cl) 0.01

MaximumLimits of Impurities (ppm~
I Other Heavy metals (as Pb) 5
I Iron (Fe) 15

5.2.9.3 Use. Manganous acetate, tetrahydrate, analyzed reagent is used in
analytical cfiistry as a reagent in tests and assays.

5.2.9.4 Safety. Manganous acetate, tetrahydrate dust and fumes are minor
irritants to the eyes and mucous membranes of the respiratory tract. Breath-
ing of dust, fumes and mist of manganous acetate shall be avoided. Contact
with the eyes, skin and clothing shall be avoided. Manganous acetate shall be
used with adequate ventilation. The TLV (ceiling limit) for manganese (as Mn)
dust and compounds is 5 mg/m3; for fumes, the TLV is 1 mg/m3. The PEL (ceiling
limit) for manganese is 5 mg/m3. (Refer to 4.3.1) I

Manganous acetate, tetrahydrate shall be stored in a
coo;j2~?~! ww~ilated place intightly closed containers. (Referto
4.3.2)

5“2”’”6P@ For appropriate procedures, contact the Installation
Envlronmenta Off Ice, the ORMO,or Safety and Health Offices. (Refer to 4.4)

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

5.2.10 .W. Mercuric Acetate, Anhydrous, Analyzed Reagent
Hg(C2H302)2 FW318.68

Mercury (II) acetate

5.2.10.1 Technical description. Mercuric acetate, anhydrous (pure) exists
as white scales or powder with a density of 3.270 g/cm3. It melts with decom-
position. Its volubility in water is 25 g/100 mL at 10”C and 100 g/100 mL at
100”C. It is soluble in alcohol and acetic acid. It is sensitive to light.

5.2.10.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.10.2.1 Requirements. The federal specification chemical requirements

[

for mercuric acetate, anhydrous, analyzed reagent are shown in Table XXIV.
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TABLEXXIV. Mercuric Acetate, Anhydrous, Analyzed Reagent - chemical
requirements (ACS).

~ Assay (as Hg(C2H302)2 rein, % I 98.0
MaximumLimits of Impurities (% by wt)

I Insoluble matter
I Residue after ignition
I Chloride [Cl)
I Nitrate (io3j
I Sulfate (S04)
1“ Forei n heavy metals (as Pb)

?I Iron Fe)
I Mercurous mercury (as Hq)

0.01
0.02
0.005
0.005
0.005
0.002
0.001
0.4

5.2.10.3 Use. Mercuric acetate, anhydrous, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays.

5.2.10.4 Safety. Mercuric acetate, anhydrous is highly toxic by ingestion,
inhalation and absorption. It is a strong irritant of the eyes and mucous
membranes. Breathing of dust, fumes and mist shall be avoided. Contact with
the eyes, skin and clothing shall be avoided. Mercuric acetate shall be used
with adequate ventilation. Wash thoroughly after handling. If heated to
decomposition mercuric acetate may evolve toxic fumes. The TLV for mercurY,
as Hg - skin, all forms except alkyl vapor is 0.05 mg/m3. (Refer to 4.3.1)

5“2”10”5%-” Mercuric acetate, anhydrous shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers protected from light.
(Refer to 4.3.2)

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

Mercuric acetate .has an EPA Hazardous Waste Classification - EP
Toxic, Waste No. 0009.

5.2.11 Name. Nickel Acetate, Tetrahydrate, Analyzed Reagent
Ni(C2H302)2.4H20 FW248. B6

Nickelous acetate, tetrahydrate

5.2.11.1 Technical description. Nickel acetate, tetrahydrate (pure) exists
as green prisms with a density of 1.744 g/cM3. It melts with decomposition and
boils at 16”C. It is soluble in dilute alcohol.

spet~fi%ton-
Manufacturer’s requirement. (No Government

5.2.11.2.1 Requirements. Nickel acetate, tetrahydrate, analyzed reagent is
available cormnerc”ially with chemical and physical requirements as shown in
Table XXV.

TABLEXXV. Nickel Acetate, Tetrahydrate, Analyzed Reaqent - chemical
and physical requirements.

I Assay, Ni(C2H302)2.4H20, rein, % by wt I 97.000 I
[ pH of a 5% solution at 25°C I 6.0- 7.0 I

)

30

Downloaded from http://www.everyspec.com



.’.

-.”.(
.-.....

TABLEXXV

I
I Ch

DOO-STD-1446

Nickel Acetate, Tetrahydrate, Analyzed Reagent - chemical
and physical requirements - (Continued).

MaximumLimits of Impurities (% b~ wt)
)ride (Cl) 0.001

i Cobalt (co)-
[ Copper (Cu)

i 0.2
0.01

I Insoluble matter I :.:13;
I Iron (Fe)
1 Lead (Pb) 0:002
I Nitro en compounds (N)

?
~ 0.005

I Zinc Zn) 0.02
I Substances not precipitated by I
1- (NH4)2S (aS S04) 0.2
I Sulfate (SOL) I 0.005

5.2.11.3 Use. Nickel acetate, tetrahydrate, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays.

5.2.11.4 Safety. Nickel acetate tetrahydrate is irritating to the eyes,
skin and mucous membranes. ,Breathing of dust, fumes and mist shall be avoided.
Contact with the eyes, skin and clothing shall be avoided. Nickel acetate
shall be used with adequate ventilation. Wash thoroughly after handling.
Nickel acetate is a confirmed carcinogen. There is no TLV or PEL referenced
for water insoluble nickel compounds. If heated to decomposition nickel
acetate may evolve toxic fumes. (Refer to 4.3.1)

5.2.11.5 Storage. Nickel acetate, tetrahydrate shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.2.11.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO,or Safety and Health Offices. (Refer to 4.4) 1

Nickel acetate has an EPA Hazardous Waste Classification - Toxic. f

5.2.12 Name. Potassium Acetate, Anhydrous, Analyzed Reagent
KC2H302 FW98.15

5.2.12.1 Technical description. Potassium acetate, anhydrous (pure) exists
as a white, lustrous, deliquescent powder with a density of 1.57 g/cm3 at 25”C.
Its melting point is 292”C. Its volubility in water is 253 g/100 mL at 20°C
and 492 g/100 mL at 62”C. It has a volubility of 33 g/100 mL alcohol, 24.24
g/100 mL methyl alcohol at 15”C. It is slightly soluble in liquid anunonia and
insoluble in ether and acetone.

5.2.12.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.12.2.1 Requirements. The federal specification chemical and physical
requirements for potassium acetate, anhydrous, analyzed reagent are shown in
Table XXVI.

31

Downloaded from http://www.everyspec.com



DOD-STD-1446

TABLEXXVI. Potassium Acetate, Anhydrous, Analyzed Reagent - chemical
and physical requirements (ACS).

1 pH of a 5% solution at 25°C (min-max) I 6.5- 9.0
MaximumLimits of Impurities (% b~ wt)

I Insoluble matter 0.005
I Chloride (Cl) I 0.003
I Phosphate (P04) 0.001
I Sulfate (S04) I 0.002
1 Calcium, magnesium and R203 precipitate I 0.01
I Sodium (Na) 0.01

MaximumLimits of Impurities (ppm~
~ lii:y~tals (as Pb) 5

I 5
-.

5.2.12.3 Use. Potassium acetate, anhydrous, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays.

5.2.12.4 Safety. Potassium acetate, anhydrous has a 10.wtoxicity. Large
doses taken internally may cause hyperpotassemia. It may cause irritation to
eyes, skin, and mucous membranes. Breathing of dust, fumes and mist shall be
avoided Contact with the eyes, skin and clothing shall be avoided. Potas-
sium acetate shall be used with adequate ventilation. .There is no TLVor PEL
referenced for this compound. (Refer to 4.3.1)

5.2.12.5 Storage. Potassium acetate, anhydrous shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

\
5.2.12.6 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

5.2.13 m. Potassium Citrate, Monohydrate, Analyzed Reagent
K3C6H507-H20

5.2.13.1 Technical description. Potassium citrate, monohydrate
ists as white crystals with a density of 1.98 g/cm3. It decomposes
Its volubility in water is 167 g/100 mL at 15°C and 199.7 g/100 mL at 31°C.
It is slightly soluble in alcohol and soluble in glycerine. Its aqueous solu-
tion is alkaline to litmus.

40 CFR.

FW‘324.42

(pure) ex-
at 230”C.

spesi$’i3fonF”Manufacturer’s requirement. (No Government

5“2’13”2”1T’ Potassium citrate, monohydrate, analyzed reagent
is available cormnercla lY with chemical and physical requirements as shown in
Table XXVII.

TABLEXXVII. Potassium Citrate, Monohydrate, Analyzed Reagent - chemical
and physical requirements.

I Assay (K3C6H507.H20), rein, % I 99.0
I pHof a 5% solution at 25°C (min-max) I 7.0 -9.0 !
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(’
TABLEXXVII. Potassium Citrate, Monohydrate, Analyzed Reaqent - chemical

and physical requirements - (Contlnuedl.

MaximumLimits of Impurities (% I
Insoluble matter
Chloride (Cl)
Sulfate (S04)
Calcium (Ca)
Iron (Fe)
Sodium (Na)

MaximumLimits of Impurities (ppr
Phosphate (PO )
Heavy metals as Pb)

Wt)
0.005
0.001
0.005
0.005
0.001
0.03 I

5 I
5

5.2.13.3 ‘-Use. Potassium citrate, monohydrate, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays.

5.2.13.4 Safety. Potassium citrate, monohydrate has a low toxicity. There
is no TLV or PEL referenced for this compound. (Refer to 4.3.1)

Potassium citrate, monohydrate shall be stored in a
coo!12~~~:5we=~ latedplace intightly closed containers. (Referto
4.3.2)

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

5.2.14

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

Name. Potassium Hydrogen Phthalate, Anhydrous, Analyzed Reagent
(Acidimetric Standard) XHCnHAOL FW204.23

Potassium acid phthalate
-..

Phthalic acid monopotassium salt
Potassium biphthalate

5.2.14.1’ Technical description. Potassium hydrogen phthalate, anhydrous,
acidimetric standard, (pure) exists as colorless, rhombic crystals with a den-
sity of 1.636 g/cm3. Its volubility in water is 10 g/100 mL at 25°C and 33
g/100 mL at 100”C.

5.2.14.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.14.2.1 Requirements. The federal specification chemical and physical
requirements for potassium hydrogen phthalate, anhydrous, analyzed rea9ent
(acidimetric standard) are shown in Table XXVIII.
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TABLEXXVIII. Potassium Hydrogen Phthalate, Anhydrous, Analyzed Reaqent
(Acidimetric Standard) - chemical and physical require-
ments (ACS~. .)

I Assay (C8H504K), min-max, % by wt 199.5- 100.05 I
I pH of a 0.05M solution at 25°C 4.00 I

MaximumLimits of Impurities (% b~ wt)’
I Insoluble matter 0.005
I Chlorine compounds (as Cl) To pass I
I turbidity test, limit about
I Sulfur compounds (as S) To pass turbidity I

0.003

I test, limit about
I Sodium (Na)

0.002
I 0.005

MaximumLimits of Impurities (ppm/
I Heavy metals (as Pb) 5
I Iron (Fe) I 5

NOTE: This reagent is satisfactory for use as a pH standard. For use as an
=imetric standard. this material shall be liahtlv crushed and dried for 2
hours at 120”C to remove any absorbed moisture. ” “-

5.2.14.3 ~. Potassium hydrogen’ phthalate, anhydrous,
(acidimetric standard) is used in analytical chemistry as a
and assays. It is also used as a pH standard.

analyzed reagent
reagent in tests

5.2.14.4 Safety. Potassium hydrogen phthalate, anhydrous, acidimetric
standard has a low toxicity. Breathing of dust, fumes and mist shall be
avoided. Contact with the eyes and skin shall be avoided. Potassium hydrogen
phthalate shall be used with adequate ventilation. There is no TLV or PEL
referenced for this compound. (Refer to 4.3.1)

5.2.14.5 Storage. Potassium hydrogen phthalate, anhydrous, acidimetric
standard shall be stored in a cool, dry, well-ventilated place in tightly
closed containers. (Refer to 4.3.2)

5.2.14.6 Dfsposal. 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 ~. Potassium Hydrogen Tartrate, Anhydrous, Analyzed Reagent
KHc4H40fj FM 188.18

Potassium bitartrate
Potassium acid tartrate
Cream of tartar

5.2.15.1 Technical description. Potassium hydrogen tartrate, anhydrous
(pure) exists as colorless rhombic crystals with refractive indices of 1.511,
1.550 and 1.590 and a density of 1.984 g/cm3 at 18”C. Its volubility in water
is 0.37 g/100 mL in cold water and 6.1 g/100 mL at 100”C. .It is soluble in
acid and alkali. It is insoluble in alcohol and acetic acid.

spez~~~~~~~ony”
Manufacturer’s requirement. (No Government
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5.2.15.2.1 Requirements. Potassium hydrogen tartrate, anhydrous, analyzed
reagent is available consnercially with chemical requirements as shown in Table
XXIX.

TABLEXXIX. Potassium Hydrogen Tartrate, Anhydrous, Analyzed Reaqent -
chemical requirements.

I Assay (KHC4H406), rein, % I 99.000
MaximumLimits of Impurities (% b~ wt)

I Insoluble in anmwnium hydroxide 0.005
I Chloride (Cl) I 0.002
1. Sulfate (S04) 0.01
I Anmsonia (NH”)
I Calcium (Cat

“1 0.01
0.05

I Heavy metals (as Pb) I 0.001
I Iron (Fe) 0.002

5.2.15.3 Use. Potassium hydrogen tartrate, anhydrous, analyzed reagent is
used in analy=al chemistry as a reagent in tests and assays.

5.2.15.4 Safety. Potassium hydrogen tartrate, anhydrous has a low toxic-
ity. Ingestion of large quantities may cause renal damage. There is no TLV
or PEL referenced for this compound. (Refer to 4.3.1)

5.2.15.5 Storage. Potassium hydrogen tartrate, anhydrous shall be stored
.in a cool, dry, -well-ventilated place in tightly closed containers. (Refer to
4.3.2)

5.2.15.6 Disp?sal. For appropriate procedures, contact the Installation
Environmental Off Ice, the ORMO,or Safety and Health Offices. (Refer to 4.4)

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

5.2.16 &. Potassium Oxalate, Monohydrate, Analyzed Reagent
K2C204.H20 FW184.24

5.2.16.1 Technical description. Potassium oxalate, monohydrate (pure) ex-
ists as white, monoclinic crystals with indices of refraction of 1.440, 1.4G5
and 1.550 and a density of 2.127 g/cm3. It loses water of hydration at 100”C.
Its volubility in water is 33 g/100 mL at 16”C. When ignited, it is converted
into carbonate without appreciable charring. It is efflorescent In warm, dry
air.

5.2.16.2 Specification.
Specification For.

Federal, O-C-265 - Chemicals, Analytical; General

5.2.16.2.1 Requirements. The federal specification chemical and physical
requirements for potassium oxalate, monohydrate, analyzed reagent are shown in
Table XXX.

‘c
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TABLEXXX. Potassium Oxalate, Monohydrate, Analyzed Reagent - chemical
and physical requirements (ACS).

I Neutrality ITo pass color test(,.
MaximumLimits of Impurities ~% by wt)

I Insoluble matter 0.01
[ Chloride (Cl)
I Sulfate (S04)

0.002
0.01

I Ammonium(NH4) 0.002 1.
] Heavy metals (as Pb) 0.002
I Iron (Fe) 0.001
I Sodium (Na) 0.02
I Substances darkened by hot sulfuric I
I acid ITo pass color testl

5.2.16.3 Use. Potassium oxalate, monohydrate, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays. It is also used in
examination of blood to prevent its coagulation.

5.2.16.4 Safety. Potassium oxalate, monohydrate is irritating to the eyes,
skin and mucous membranes. Breathing of dust, fumes and mist shall be avoided.
Contact with ttie eyes, skin and clothing shall be avoided. Potassium oxalate
shall be used with adequate ventilation. When heated to decomposition, it
emits toxic fumes. There is no TLV or PEL referenced for this compound.
(Refer to 4.3.1)

5.2.16.5 Stora e.
+

Potassium oxalate, monohydrate shall be stored in a
cool, dry, we l-ventilated place in tightly closed containers. (Refer to
4.3.2)

5.2.16.6 Oisposal. 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.

5.2.17 Name. Potassium Sodium Tartrate, Tetrahydrate, Analyzed Reagent
XttiC4H406-4H20 FW282.23

Rochelle salt
Seigmette salt

5.2.17.1 . Technical description. Potassium sodium tartrate, tetrahydrate
(pure) exists as colorless, rhombic crystals with refractive indices of 1.492,
1.493 and 1.496 and a density of 1.790 g/cm3. Its melting Point iS 70-80”C
and it loses four molecules of water of hydration at 215”C. Its volubility in
water is 26 g/100 mL at O“C and 66 g/100 mL at 26”C. It is very slightly
soluble in alcohol.

)

)

5.2.17.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specific tion For.

5.2.17 .2.1 Requirements. The federal specification chemical and physical
requirements for potassium sodium tartrate, tetrahydrate, analyzed reagent are
shown in Table XXXI.
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TABLEXXXI. Potassium Sodium Tartrate, Tetrahydrate, Analyzed Reagent -
chemical and physical requirements (ACS)-.

1 pH of a 5% solution at 25°C (min-max) I 6.0- 8.5 I
MaximumLimits of Impurities (% b~ wt)

I Insoluble matter I
1 Chlorfde (Cl)

0.005
I

I Phosphate (P04)
0.001

I Sulfate (S04)
0.002 !
0.005

I Anmwnium(NH4)
I Calcium (Ca)

/ 0.002 I

I Iron (Fe)
0.005

/
I ,:.

0.001 I
MaxfmumLimits of Impurities (ppm)

I Heavy metals (as Pb) 5 I

5.2.17.3 ~. Potassium sodium tartrate, tetrahydrate, analyzed reagent is
intended for use in analytical chemistry as a reagent in tests and assays. It
is also used in medicine, buffers and as sequestrant in foods.

5.2.17.4 Safety. Potassium sodium tartrate, tetrahydrate has a low
toxicity. Ingestionof large quantities causes renal tubular damage. There
is no TLV or PEL referenced for this compound. (Refer to 4.3.1)

5.2.17.5 Storage. Potassium sodium tartrate, tetrahydrate shall be stored
in a cool, dr=-ventilated place in tightly closed containers. (Refer to
4.3.2)

5.2.17.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

5.2.18

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

Name. Potassium Tartrate, 1/2 Hydrate, Analyzed Reagent
K2C4H406.l/2H20 FW235.28

Soluble tartar

5.2.18.1 Technical description. Potassium tartrate, 1/2 hydrate (pure) ex-
ists as colorless monoclinic crystals with an index of refraction of 1.526 and
a density of 1.98 g/cm3 at 20”C. It loses its water of hydration at 155°C and
decomposes af 200-220”C. Its volubility in water is 150 g/100 mL at 14°C and
278 g/100 mL*at 100°C. It is slightly soluble in alcohol. Its aqueous solu-
tion is slightly alkaline to litmus.

skwsifi”ls~ion-Manufacturer’s requirement. (No Government

5.2.18.2.1 Requirements. Potassium tartrate, 1/2 hydrate, analyzed
reagent is available commercially with chemical and physical requirements as
shown in Table XXXII.
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TABLEXXXII. Potassium Tartrate, 1/2 Hydrate, Analyzed Reaqent - chemical
and physical requirements. ‘)

1

I Assay (K2C4H406”l/2H20) by acidimetry, min (%) I 99.0
~ pH of a 5% solution at 25°C (min-max) I 6.5 -8.5

MaximumLimits of Impurities (% by wt)
I Insoluble matter
I Sulfate (s04)

0.005
0.005

1“ Amnonia (NH )
?I Calcium (Ca (by FES)

0.001
0.005

MaximumLimits of Impurities (ppm)
I Chloride (Cl
I Phosphate (PO )

15

t
I Fo:y%tals as Pb)

15
15
15

5.2.18.3 Use. potassium tartrate, 1/2 hydrate, analyzed reagent iS used
in analytical=emistry as a reagent in tests and assays. It is also used in
medicine and in the synthesis of potassium salts.

5.2.18.4 Safety. Potassium tartrate, 1/2 hydrate has a low toxicity.
Ingestion of large quantities causes renal tubular damage. There is no TLV or
PEL referenced for this compound. (Refer to 4.3.1)

5.2.18.5 Storage. Sodium tartrate, 1/2 hydrate shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

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

not listed in 40 CFR.

Reagent
FW166.92

An EPA Hazardous Waste Classification is

5.2.19 w. Silver Acetate, Anhydrous, Analyzed
AgC2H302

5.2.19.1 Technical description. Silver acetate, anhydrous (pure) exists
as white plates with a density of 3.259 at 16”C. It melts with decomposition.
Its volubility in water is 1.02 g/100 mL at 20”C and 2.52 9/100 mL at 80°C.
It is soluble in dilute HN03. It is light sensitive.

spe~~~~i~l~onr
Manufacturer’s requirement. (No Government

5.2.19.2.1 Re uirements.
~

Silver acetate, anhydrous, analyzed rea9ent is
available commercially w th chemical requirements as shown in Table XXXIII.

TABLEXXXIII. Silver Acetate, Anhydrous, Analyzed Reaqent - chemical
requirements.

)

I Assay (AgC2H~02). % by w’S I >98.0
MaximumLimits of Impurities (ppm)

I Chloride (Cl) <0.005
I Sulfate (S04) I <0.005
I Copper (Cu) <0.005
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TABLEXXXIII. Silver Acetate, Anhydrous, Analyzed Reaqent - chemical
requirements - (Continued).

i Lead (Pb) <0.005 I
I Iron (Fe) <0.005
I Zinc (Zn) <0.005 I
I Cadmium (Cd) <0.005 I

5.2.19.3 Use. Silver acetate, anhydrous, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays. It is also used as a
catalyst in the synthesis of aldehydes.

5.2.19.4 Safety. Silver acetate, anhydrous is toxic by inhalation and in-
gestion. Breathing of dust, fumes and mist shall be avoided. Contact with the
eyes, skin and clothing shall be avoided. Silver acetate shall be used with
adequate ventilation. Wash thoroughly after handlfng. The TLV for silver.
soluble compounds is 0.01 mg/m3. .The PEL is the same. (Refer to 4.3.1)

5.2.19.5 Storaqe. Silver acetate, anhydrous shall be stored in a cool,
dry, well-ventilated place in tightJy closed containers, protected from light.
(Refer to 4.3.2)

5.2.19.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the IIRMO,or SafetY and Health Offices. (Refer to 4.4)

Silver acetate has an EPA Hazardous Waste Classification - EP

(-
Toxic, Waste No. DOII.

<
5.2.20 Name. Sodium Acetate, Anhydrous, Analyzed Reagent

NaC2H302 FW82.03
Acetic acid, sodium salt

5.2.20.1 Technical description. Sodium acetate, anhydrous (pure) exists
as a white hydroscopic powder. Its index of refraction is 1.464 and density
is 1.528 g/cm3. It has a melting point of 324”C. Its volubility in Water is
119 g/100 mL at O“c and 170.15 g/100 mL at 100”C. It js slightly soluble in
alcohol.

5.2.20.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.20.2.1 Requirements. The federal specification chemical and physical
requirements for sodium acetate, anhydrous, analyzed reagent are shown in
Table XXXIV.

TABLEXXXIV. Sodium Acetate, Anhydrous, Analyzed Reagent - chemical and
physical requirements (ACS).

I pHofa5% solution at.25°C (min-max)
MaximumLimits of Impurities (% h

I Insoluble matter
I Loss on drying at 120”C
I Chloride (Cl)
I Phosphate (P04)

39

7 - 9.2
Wtj”

0.01

:::02
0.001

I
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TABLEXXXIV. Sodium Acetate, Anhydrous, Analyzed Reaqent - chemical and
physical requirements (ACS) - (Continued~.

I Sulfate (S04)
! Calcium, magnesium, and R203 precipitate !

0.003 I
0.01

I Heavy metals (as Pb)
I Iron (Fe)

I 0.001 /
0.001

5.2.20.3 Use. Sodium acetate, anhydrous, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays. It is also used as an
auxiliary in acetylations, pharmaceuticals, purification of glucose, medicine
and as a buffer in foods.

5.2.20.4 Safety. Sodium acetate, anhydrous has a low toxicity. Large
doses may cause alkalosis. There is no TLV or PEL referenced for this
compound. (Refer to 4.3.1)

5.2.20.5 Storaqe. Sodium acetate, anhydrous shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

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

5.2.21

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

w. Sodium Acetate, Trihydrate, Analyzed Reagent
NaC2H302.3H20 FW136.08

Acetic acid, sodium salt, trihydrate

5.2.21.1 Technical description. Sodium acetate, trihydrate (pure) exists
as colorless, efflorescent monoclinic prisms. Its index of refraction is
1.464 and a density of 1.45 g/cm3. Its melting point is 58°C and boiling
point is 123°C with the loss of three molecules of water of hydration. Its
volubility in water is 76.2 g/100 mL at O“C and 138.8 g/100 mL at 15”C. Its
volubility in alcohol is 2.1 g/100 mL at 18”C.

5.2.21.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.21.2.1 Re uirements. The federal specification chemical and physical
~requirements for so Turnacetate, trihydrate, analyzed reagent are shown in

Table XXXV.

TA8LEXxxv. Sodium Acetate, Trihydrate, Analyzed Reaqent - chemical and
physical requirements (ACS).

~ pH of a 5% solution at 25°C (min-max) I 7.5- 9.2
MaximumLimits of Impurities (% by wt)

I Insoluble matter 0.005
1 Chloride (Cl) ~ ~ 0.001
I Sulfate (S04) 0.002
I Calcium, magnesium, and R203 precipitate I 0.010
I Substances reducing permangate ~To pass ~lo~test !
I Potassium (K) .
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TABLEXXXV. Sodium Acetate, Trihydrate, Analyzed Reaqent - chemical and
physical requirements (ACS) - (Continued).

I MaximumLimits of Impurities (ppm) I
I Phosphate (PO )

?I Heavy metals as Pb) : 1.
i Iron (Fe) \ 5

5.2.21.3 Use. Sodium acetate, trihydrate, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays. It is also used in
medicine as a diuretic, expectorant and systemic alkalizer.

5.2.21.4 Safety. Sodium acetate, trihydrate has a low toxicity. Large
doses may cause alkalosis. There is no TLV or PEL referenced for this
compound. .( Refer to 4.3.1)

5“2”21”5 -’
Sodium acetate, trihydrate shall be stored in a cool,

dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

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

5.2.22

( 5.2.22.

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

Name. Sodium Bitartrate, Monohydrate, Analyzed Reagent
NaHC4H406.H20 FW190.09

Sodium acid tartrate

1 Technical description. Sodium bitartrate, monohydrate (Pure)
. , exists as white crystalline powder or rhombic crystals with refraction indices

of 1.53, 1.54 and 1.60. It loses water of hydration at 100°C and decomposes
at 234°C. Its volubility in water is 6.7 g/100 mL at 18°C and 9.2 g/100 mL at
30”C. I

5.2.22.2 specification. Federal, O-C-265’- Chemicals, Analytical; General
Specification For.

5.2.22.2.1 Requirements. The federal specification chemical requirements
for sodium bitartrate, monohydrate, analyzed reagent are shown in Table XXXVI.

TABLEXiXVI. Sodium Bitartrate, Monohydrate, Analyzed Reaqent - chemical
requirements (USP).

\ Assay (NaHC4H406.H@) (min-max) % by Wt I 99.0 - 100.5 I
MaximumLimits of Impurities (% by wt)

I Insoluble matter 0.01
I Chloride (Cl) 0.02 /.
[ Heavy metals (as Pb) 0.001 I
I Sulfate (S04) 0.02

5.2.22.3 Use. Sodium bitartrate, monohydrate, analyzed .reagent is used in
analytical ch=stry as a reagent in tests and assays. It is also used In

nutrient media and effervescing mixtures.

I
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5.2.22.4 Safety. Sodium bitartrate, monohydrate has a low toxicity. It
may cause some irritation of the skin, eyes and mucous membranes. Breathing of
dust, fumes and mist shall be avoided. Contact with the eyes and skin shall be
avoided. Sodium bitartrate shall be used with adequate ventilation. There is -)
no TLV or PEL referenced for this compound. (Refer to 4.3.1)

5.2.22.5 Stora e.
+

Sodium bitartrate, monohydrate shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

5.2.22.6 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.

5.2.23 Name. Sodium Formate, Anhydrous, Analyzed Reagent
NaCH02 FW68.01

5.2.23.1 Technical description. Sodium formate, anhydrous (pure) exists as
colorless monoclinic, deliquescent crystals. It has a density of 1.919 g/cm3
and a Meltinq Doint of 253”C. It melts with decomposition. Its solubilitv in
water is 97.2 a/100 mL at 20”C and 160 g/100 mL at” 100”C. It is slightly ~olu-
ble in alcohol-and insoluble

5.2.23.2 Specification.
Specification For.

in ether.

Federal, O-C-265 - Chemicals, Analytical; General

5.2.23.2.1 Requirements. The federal specification chemical requirements
for sodium formate, anhyd,rous, analyzed reagent are shown in Table XXXVII.

TABLEXXXVII. Sodium Formate, Anhydrous, Analyzed Reaqent - chemical
requirements (ACS~.

I Assay (NaCH02), (rein), % bywt I 99.0 I
MaximumLimits of Impurities (% b~wt)

I Insoluble matter 0.005
I Chloride (Cl) I 0.001 ~
I Sulfate (S04)
I Calcium (Ca)

0.001
/ 0.005

MaximumLimits of Impurities (ppm~ /
I Heavy metals (as Pb) 5
I Iron (Fe) I 5 /

5.2.23.3 Use. Sodium formate, anhydrous, analyzed reagent is used in ana-
lytical chemi=y as a reagent in tests and assays. It is used to solubilize
trivalent metal ions in solution by forming complex ions. It is also used to
adjust the pH of strong mineral acids.

5.2.23.4 Safety. Sodium formate, anhydrous has a low toxicity. It may
cause some irritation of the skin, eyes and mucous membranes. Breathing of
dust, fumes and mist shall be avoided. Contact with the eyes and skin shall
be avoided. Sodium formate shall be used with adequate ventilation. There is
no TLV or PEL referenced for this compound. (Refer to 4.3.1)

I

5.2.23.5 Storage. Sodium formate, anhydrous shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

)
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(
5.2.23.6 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.

5.2.24 ~. Sodium Oxalate, Anhydrous, Analyzed Reagent
Na2C204 FW134.00

5.2.24.1 Technical description. Sodium oxalate, anhydrous (pure) exists as
colorless crystals or white powder with a density of 2.34 g/cm3. It decomposes
at 250-270° C. Its volubility in water is 3.7 g/100 mL at 20°C and 6.33 g/100
mL at 100”C. It is insoluble in alcohol and ether. It is hydroscopic.

5.2.241:2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.24; 2.1 Requirements. The federaJ specification chemical and physical
requirements for sodium oxalate, anhydrous, analyzed reagent are shown in
Table XXXVIII.

TABLEXXXVIII. Sodium Oxalate, Anhydrous, Analyzed Reagent - chemical and
physical requirements (ACS).

(

MaximumLimits of Impurities (% byw
Insoluble matter
Loss on drying at 105”C
Neutral i ty
Chloride (Cl)
Sulfate (S04)
Anmsonium(NH4)
Heavy metals (as Pb)
Iron (Fe)
Potassium (K)

0.005 I
0.01

To pass color test ~
0.002
0.002 I
0.002 I
0.002
0.001 I
0.005

Substances ”darkened by hot sulfuric acid I To pass color test I

5.2.24.3 ~. Sodium oxalate, anhydrous, analyzed rea9ent is used in. a~alY-
tical chemistry as a reagent in tests and assays. It.is also used in medlclne
as a coagulant of blood.

5.2.24.4 Safety. Sodium oxalate, anhydrous is toxic by inhalation or in9es-
tion and irritating to eyes, skin, and mucous membranes. Breathing of dust,
fumes and mist shall be avoided. Contact with the eyes, skin and clothing shall
be avoided. Sodium oxalate shall be used with adequate ventilation. Wh”enheat-
ed to decomposition, it emits toxic fumes. There is no TLV or PEL referenced
for this compound. (Refer to 4.3.1)

5.2.24.5 Storage. Sodium oxalate, anhydrous shal J be stored in a cool, dry,
well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.2.24.6 Dis osal.
+

For appropriate procedures, ”contact the Installation
Environmental fflce, the ORMO,or Safety and Health offices. (Refer to 4.4)

An EPA Hazardous Waste Classification is not listed in 40 CFR.
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5.2.25 ,-. Sodium .Salicylate, Anhydrous, Analyzed Reagent
NaC7H503 FW160.11

Monosodium salicylate
Benzoic acid, 2-hydroxy-monosodium salt

5.2.25.1 Technical description. Sodium salicylate, anhydrous (pure) exists
as a white crystalline powder, Its volubility in water is 111 g/100 mL at 15°C
and 125 g/100 mL at 25”C. Its volubility in alcohol is 17 g/100 mL at 15°C
and in glycerine is 25 g/100 mL. Its aqueous solution is slightly acid. It is

light sensitive.

5.2.25.2 Specification.
Specification For.

Federal, O-C-265 - Chemicals, Analytical; General

5.2.25.2.1 Requirements. The federal specification chemical requirements
for sodium salicylate, anhydrous, analyzed reagent are shown in Table XXXIX.

TABLEXXXIX. Sodium Salicylate, Anhydrous, Analyzed Reagent - chemical
requirements (USP~.

I Assay (NaC7H503) (min-max) % by Wt I 99.5- 100.5 I
MaximumLimits of Impuritie~ (% by wt)

.1 Water
I Sulfite or thiosulfate I To pass ~~~:~ test \
I Heavy metals (as Pb)
I Nitrate (NO?) I To pass c~lor test I

5.2.25.3 Use. Sodium salicylate, anhydrous, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays. It is also used in
medicine.

5.2.25.4 Safet~. Sodium salicylate, anhydrous has a low tOxicitY. Large
doses may cause tinnitus, nausea, vomiting, diarrhea and GI bleeding. Sodium
salicylate is combustible. .It is irritating to eyes, skin and mucous membranes.
Inhalation of dust, fumes and mist shall be avoided. Contact with the eYes,
skin and clothing shall be avoided. Sodium salicylate shall be used with
adequate ventilation. Fire may produce irritating gases. There is no TLV or
PEL referenced for this compound. (Refer to 4.3.1)

5.2.25.5 Storage. Sodium salicylate, anhydrous shall’ be stored in a cool,
dry, well-ventilated place in tightly closed containers away from sources of
heat and open flame. Protect from light. (Refer to 4.3.2)

5.2.25.6 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.

5.2.26 Name. Sodium Tartrate, Dihydrate, Analyzed Reagent
Na C4H406-2H20

5
FW230.08

Tartaric acid, disodium salt, dihy rate
Disodium tartrate

-)

)
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(
5.2.26.1 Technical description. Sodium tartrate, dihydrate (pure) exists as

colorless rhombic crystals with refractive indices of 1.545 and 1.49 and a den-
sity of 1.818 g/cm3. It loses two molecules of water of hydratjon at 150”C.
Its volubility in water is 29.0 g/100mL at 6.O”C and 66.0 g/100 mL at 43.O”C.
It is insoluble in alcohol.

5.2.26.2 Specification.. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.26.2.1 Requirements. The federal specification chemical and physical
requirements for sodium tartrate, dihydrate, analyzed rea9ent are show in
Table XL.

TABLEXL. Sodium Tartrate, Dihydrate, Analyzed Reaqent - chemical and
physical requirements (ACS).

1 pH of a 5% solution at 25°C (min-max) I
“1

7.0- 9.0 I
MaximumLimits of Impurities (% by wt)

i Loss on drying at 150”C (min-max)
I Insoluble matter

I 15.6~&5.71~

I Sulfate (S04) I 0:005 !
I Ansnonium (NH4) 0.003
I Calcium (Ca)
I Iron (Fe)

~ 0.01
0.001

MaximumLimits of Impurities (ppm~
I Chloride (Cl) 5
I Phosphate (PO )
I Heavy metals as Pb)”

15
15

NOTE: This reagent is suitable for standardization of KarJ Fischer reagent as
~for the determination of trace amounts of water (less than l%).

‘1

5.2.26.3 Use. Sodium tartrate, dihydrate, analyzed reaaent is used in
analytical ch=stry as a reagent in test: and assays.
madicine.

5.2.26.4 Safety. Sodium tartrate, dihydrate has a
tion of large quantities causes renal tubuJar damage.
referenced for this compound. (Refer to 4.3.1)

It is also used in

low toxicity. Inges-
There is no TLV or PEL

5.2.26.5 Storaqe. Sodium tartrate, dihydrate shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.2.26.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

An EPA Hazardous Waste Classification is not listed in

Name. Strontium Acetate, 1/2 Hydrate, Analyzed Reagent
Sr(C2H302)2.1/2H20

5.2.27

5.2.27.1 Technical description. Strontium acetate, 1/2 hydrate
exists as white crystalline powder. It loses 1/2 molecule water of

40 CFR.

FW214.72

(pure)
hydration

I
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at 150°C. It is soluble in cold water and slightly soluble in alcohol. Its
aqueous solutions are practically neutral to litmus. )

5.2.27.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.27.2,1 Requirements. The federal specification chemical requirements
for strontium acetate, 1/2 hydrate, analyzed reagent are shown in Table XLI.

TABLEXLI. Strontium Acetate, 1/2 Hydrate, Analyzed Reagent - chemical
requirements (NF).

I Assay (Sr(C2H302)2”l/2H20) (rein) % I 99.0
MaximumLimits of Impurities (% by wt)

I Insoluble matter
“1

1. 0.02
I Free alkali, or free acid
I Barium (Ba)

ITo pass ~$r test !

I Calcium (Ca)
I Chloride (Cl)

0:3

i Heavy metals (as Pb)
~ 0.01

I Iron (Fe)
0.001

I
I Alkali salts

0.001
0.3.

[ Nitrate (NO?) I 0.01

5.2.27.3 Use. Strontium acetate, 1/2 hydrate, analyzed reagent is used in
analytical ch=stry as a reagent in tests and assays. It is also used in
medicine. ;)

5.2.27.4 Safety. Strontium acetate, 1/2 hydrate has a low toxicity.
.

Breathing of dust, fumes and mist shall be avoided. Contact with the eyes and
skin shall be avoided. Strontium acetate shall be used with adequate ventila-
tion. There is no TLV or PEL referenced for this compound. (Refer to 4.3.1)

Strontium acetate, 1/2 hydrate shall be stored in a
coo?12~~~15w~=~ilated place intightly closed containers. (Referto
4.3.2)

5.2.27.6 Oisposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

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

5.2.28 Name. Thallous Acetate, Anhydrous, Reagent
T1C2H302

Acetic acid, thallium (1) salt
Thallium (I) acetate

5.2.28.1 Technical description. Thallous acetate,
as silky white deliquescent crystals with a density of
Its melting point is 131”C. It is very soluble in cold water:” It is very
soluble in alcohol and chloroform and insoluble in acetone. Thallous acetate
is hydroscopic.

FW263.42

$
anhydrous pure) exists
3.765 o/cm at 137”C.

)
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5.2.28.2 Specification. Military, MIL-C-51130 - Chemicals, Reagent Grade;
General Specification For (Metric).

5.2.28.2.1 Requirements. The military specification physical requirement
for thallous acetate, anhydrous, reagent is $ho~ in Table XLII.

TABLEXLII. Thallous Acetate, Anhydrous, Reaqent - Physical requirement.

I Meltinq point (“C) I 131.0 I

5.2.28.3 ~. Thallous acetate, anhydrous, reagent is used in analytical
chemistry as a reagent in tests and assays. It is also used in medicine.

5.2.28.4 Safety. Thallous acetate, anhydrous is toxic by ingestion, inha-
lation and is absorbed by skin. It is a cumulative Poi$on. It is irritatin9
to eyes, skin and mucous membranes. Breathing of dust, fumes and mist shall be
avoided: Contact with the eyes, skin and clothing shall be avoided. Thallous
acetate shall be used with adequate ventilation. Hash thoroughly after ha~-
dling. Fire may produce irritating or poisonous gases. The TLV for thalllum,
soluble compounds as T1-skin is 0.1 mg/m3; PEL is 0.1 mg/m3. (Refer to 4.3.1)

5.2.28.5 Stora e.
-&--

Thallous acetate, anhydrous shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.?)

5.2.28.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO.or SafetY and Health Offices. .( Refer to 4“4)

An EPA Hazardous Waste Classification - Toxic; Waste No. U214.

5.2.29 =. Thallous Formate, Anhydrous, Reagent
T1HC02

Thallium (I) formate
FW249.39

I
5.2.29.1 Technical description. Thallous formate, anhydrous (Pure) exists

as colorless hydroscopic needles with a density of 4.967 g/cm3 at 104°C. Its
melting point is 10I”C. Its volubility in cold water is 500 g/100 mL at 10”C.
It is very soluble in methyl alcohol, slightly soluble in alcohol and insolu-
ble in chloroform.

Manufacturer’s requirement. (No Government

5.2.29.2.1 Re uirements.
~

Thallous formate, anhydrous, analyzed rea9ent
available comsnercla y with chemical requirement as shown in Table XLIII.

is

TABLEXLIII. Thallous Formate, Anhydrous, Reaqent - chemical requirement.

I Assay (T1HC07 by titration) rein, %’by W I 95.0 1

5.2.29.3
chemistry as

~. Thallous formate, anhydrous,
a reagent in tests and assays.
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5.2.29.4 Safety. Thallous formate, anhydrous is toxic by ingestion, inha-
lation and is absorbed by skin. It is a“ cumulative poison. It is irritating
to eyes, skin and mucous membranes. Breathing of dust, fumes and mist shall be
avoided. Contact with the eyes, skin and clothing shall be avoided. Thallous
formate shall be used with adequate ventilation. Wash thoroughly after hand-
ling. Fire may produce irritating or poisonous gases. The TLV for thallium,
soluble compounds as T1-skin is 0.1 mglm3; PEL is 0.1 mg/m3. (Refer to 4.3.1)

5.2.29.5 Stora e.
+

Thallous formate, anhydrous shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

5.2.29.6 Disposal. For appropriate procedures, contact the Installation
Environmental~ the DRMO,or Safety and Health Offices. (Refer to 4.4)

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

5.2.30 w. Uranyl Acetate, Oihydrate, Analyzed Reagent
U02(C2H302)2.2H20 FW422.19

Uranium oxyacetate

~: The formula weight of this reagent is likely to deviate from
the value cited above since the natural distribution of uranium
isotope is often altered in current sources of uranium compounds.

5.2,30.1 Technical description. Uranyl acetate, dihydrate (pure) exists as
yellow rhombic crystals with a density of 2.893 g/cm3 at 15”C. It loses two
molecules of water of hydration at 11O”C. Its melting point is 275°C with
decomposition. Its volubility in cold water is 7.694 g/100 mL at 15”C. It
decomposes in hot water. It is very Soluble in alcohol.

5.2,30.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.30.2.1 Requirements. The federal specification chemical requirements
for uranyl acetate, dihydrate, analyzedreagent are shows in Table XLIV.

TABLEXLIV. Uranyl Acetate, Dihydrate, Analyzed Reaqent - chemical
. requirements (ACS).

MaximumLimits of .Impurities
I Insoluble matter

(% by wt) I
0.01 I

I Chloride (Cl) I
I Sulfate (S04)

0.003 I
0.01

] Alkalies and alkaline earths (as sulfates) I I
I Heavy metals (as Pb)

0.05

{ Iron (Fe)
0.002 I

I 0.001 I
I Substances reducing permanganate (as UIV) I
I To pass color test, limit about 0.06 I

5.2.30.3 ~. Uranyl acetate, dihydrate, analyzed
tical chemistry as a reagent in tests and assays.

reagent used in analy-

)

)
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5.2.30.4 =. Uranyl acetate, dihydrate presents both chemical and

(
radiation hazards. Acute chemical toxicity produces damage primarily to the
kidneys. Breathing of dust, fumes and mist shall be avoided. Prolonged con-
tact with skin shall be avoided to prevent radiation injury. Uranyl acetate
shal J be used with adequate. ventilation. The TLV for uranium, soluble and
insoluble compounds (as U) is 0.2 mg/m3; PEL for uranium, soluble compounds is
0.05 mg/m3. (Refer to 4.3.1)

5.2.30.5 Stora e.
+

Uranyl acetate, dihydrate shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

5.2.30.6 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.

5.2.31 ~. Zinc Acetate, Dihydrate, Analyzed Reagent
Zn(C2H302)2.2H20 FM219.49

5.2.31.1 Technical description. Zinc acetate, dihydrate (pure) exists as
colorless, monoclinic crystals with a refractive index of 1.494 and a density
of 1.735 g/cm3. It loses two molecules of water of hydration at llO°C. It
melts at 237”C. Its volubility in water is 31.1 g/100 mL at 20”C and 66:6
g/100 mL at 100”C. Its volubility in alcohol is 2 g/1 O mL.

5.2.31.2 Specification. Federal, O-C-265 - Chemicals, Analytical; General
Specification For.

5.2.31.2.1 Requirements. The federal specification chemical requirements
for zinc acetate, dihydrate, analyzed reagent are shown in Table XLV. I

TABLEXLV. Zinc Acetate, Dihydrate, Analyzed Reagent - chemical
requirements (NFL.

MaximumLimits of Impurities (% by wt)
I Insoluble matter

I
0.05 I

I Chloride (Cl) I 0.0005 I
I Nitrate (N03) 0.005
I Sulfate (S04) 0.002 I
I Alkalies and earths ! :.;005 I
[ Iron (Fe)
I Lead (Pb) I 0:004 I
1“ MaximumLimits of Impurities (ppm~
I Arsenic (As) 0.5 I

5.2.31.3 Use. Zinc acetate, dihydrate, analyzed reagent is used in analy-
tical chemistwas a reagent in tests and assays. It is also used in medicine

I
and as a negative stain for electron microscopy.

5.2.31.4 Safety. Zinc acetate, dihydrate is irritating to eyes, skin and
mucous membranes. Inhalation of dust, fumes and mist shall be avoided. Con-

the eyes, skin and clothing shall be avoided. Zinc acetate shall be
adequate. ventilation. Fire may produce irritating gases. There is
PEL referenced for this compound. (Refer to 4.3.1)
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5.2.31.5 Storage. Zinc acetate, dihydrate shall be stored in a cool, dry,
well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.2.31.6 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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(.
5.3 Fietal Chelates. Complex coordination compounds or ions are those in

which negative groups or neutral polar molecules are attached to metal ions or
atoms. Formation 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 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 re-
ferred to, as coordinating groups or ligands. Ligands which have more than one
electron pair available for coordination with metal ions are said to be hi-,
tri-, or polydentate. Polydentate ligands whose structures permit the attach-
ment 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 che-
late so formed may be an insolable compound that precipitates or a water-sol-
uble compound. Ligands that form stable, water-soluble metal chelates are said
to be sequestering agents. Metal chelate stability decreases with increasing
ring size and no compounds are known with a ring size greater than seven.

5.3.1 General Use. Metal chelates are used extensively in analytical
laboratory work, both in qualitative and quantitative analysis. They are also
employed as specialized reagents which include use as contrast reagent in elec-
tron microscopy, catalyst, catalyst intermediate, nuc7ear magnetic resonance
(NMR)shift reagents, standards for atomic absorption, and a source of a par-
ticular soluble metal where required.

5.3.2 Specific Requirements

5.3.2.1 q. AmmoniumIron (111) Oxalate, Trihydrate, Reagent
(NHq)3Fe(C204)3 .3H20 FM428.07

Ammoniumoxalatoferrate (III), trlhydrate

5.3.2.1.1 Technical description. Ammoniumiron (III) oxalate, trihydrate
(pure) exists as green monoclinic crystals with a density of 1.78 g/cm3. It
decomposes at 165”C. Its volubility in water is 42.7 g/100 mL at O“C and 345.0
g/100 mL at 100”C. It is light sensitive.

5.3.2.1.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .1.2.1 Re uirements.
~“

Ammoniumiron (III) oxalate, trihydrate,
reagent is availab e commercially with chemical requirement as shown in Table
XLVI.

TABLEXLVI. AmmoniumIron (111) Oxalate, Trihydrate, Reagent -chemical
requirement.

I Assay (NH4)qFe(C704~.3Hz0, % by wt. I 99.99 I

5.3.2.1.3 Safety. Ammoniumiron (111) oxalate, trihydrate is highly toxic.
Breathing of dust, fumes and mists of ammonium iron (111) oxalate shall be
avoided. It shall be used with adequate ventilation. AmmoniumirOn (111) oxa-
late is also irritating to eyes and skin. Contact with eyes, skin and clothing
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shall be avoided. Wash thoroughly after handling. Anrnonium iron
is burnable. There is no TLVor PEL referenced for this compound.
4.3.1)

5.3.2.1.4 Storaqe. Annnoniumiron (III) oxalate, trihydrate shal’
in a cool, dry, well-ventilated place in tightly closed containers

from light. ‘(Refer to 4.3.2)

111) oxalate )
(Refer to

be stored
protected

5.3.2.1.5 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.

5.3.2 .2”,-. AmmoniumTitanyl Oxalate, Monohydrate, Reagent
(NH4)2TiO(C204) 2.H20 FW294.03

Ammoniumbis(oxalato)oxoti tanate(IV)monohydrate
Armnoniumtitanium oxalate, basic

5.3.2.2.1 Technical description. Ammoniumtitanyl oxalate, monohydrate
(pure) is very soluble in cold water.

sP:if&:ov
Manufacturer’s requirements. (No Government

5.3.2 .2.2.1 Requirements. Ammoniumtitanyl oxalate, monohydrate, reagent is
available commercially with chemical requirement as shown in Table XLVII.

TABLEXLVII. AmmoniumTitanyl Oxalate, Monohydrate, Reagent - chemical
requirement.

I Assay (NH4)7TiO(C704~ .H70, % by wt I 99.99 I

5.3.2.2.3 Safety. Ammoniumtitanyl oxalate, monohydrate is highly toxic.
Breathing of dust, fumes and mist of ammonium titanyl oxalate, monohydrate
shall be avoided. It shall be used with adequate ventilation. It is also
irritating to eyes and skin. Contact with eyes; skin and clothing shall be
avoided. Wash thoroughly after handling. There is no TLV or PEL referenced
for this compound. (Refer to 4.3.1)

5.3.2.2.4 Storaqe. Amnonium titanyl oxalate, monohydrate shall be stored
in a cool, dry, well-ventilated place in tightly closed containers. (Refer to
4.3.2)

5.3.2.2.5
Environmental

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

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

5.3.2.3 Name. Calcium Citrate, Tetrahydrate, Analyzed Reagent
Ca3(C6H507)2- 4H20 FW570.51

Lime citrate, tetrahydrate

‘)

Tricalcium citrate, tetrahydrate
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5.3.2.3.1 Technical description. Calcium citrate, tetrahydrate (pure)
exists as white needles. It loses four molecules of water of hydration at
120”C. Its volubility in water is 0.085 g/100 mL at 18°C and 0.096 g/100 mL
at 23”C. Its volubility in alcohol is 0.0065 g/100 mL at 18”C.

5.3.2.3.2 Specification. Federal, O-C-265, Chemicals, Analytical, General
Specification For.

5.3.2 .3.2.1 Requirements. The federal specification chemical requirements
for calcium citrate, tetrahydrate, analyzed reagent are shown in Table XLVIII.

TA8LEXLVIII. Calcium Citrate, Tetrahydrate, Analyzed Reagent - chemical and
physical requirements (NF).

I Assay [Ca3(C6H507)2] ”4H2D, min-max, % by wtl 97.5- 101.0 I
MaximumLimits of Impurities (%)1 I

\ Hydrochloric acid - insoluble matter 0.05
I Loss on drying at 150”C (min-max) I
I Arsenic (As)

12.2 -13.3 I

I Heavy metals (as Pb)
0.0006 I

I 0.002 I

5.3.2.3.3 Safety. Calcium citrate, tetrahydrate has a low toxicity.
Calcium compounds can be irritating to the eyes, skin and mucous membranes.
Breathing of dust, fumes and mist shall be avoided. Calcium citrate shall be
used with adequate ventilation. Calcium citrate, tetrahydrate is burnable.
There is no TLV or PEL referenced for this compound. (Refer to 4.3.1)

5.3.2.3.4 Storaqe. Calcium citrate, tetrahydrate, shall be stored in a
cool, dry, well-ventilated place in tightly closed ,containers. (Refer to
4.3.2)

5.3.2.3.5 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.

5.3.2.4 Name. Calcium Oxalate, Monohydrate, Analyzed Reagent
CaC204. H20 FW 146.12

Calcium ethanedioate
. .

5.3.2:4.1 Technical description. Calcium oxalate, monohydrate (pure)
exists as colorless crystals with a density of 2.2 9/cm3. It loses its water
of hydration at 200”C. It is insoluble in hot or cold water. It is soluble
in acid but insoluble in acetic acid.

5.3.2.4.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .4.2.1 Requirements.
is available commercially with

Calcium oxalate, monohydrate, analyzed reagent
chemical requirements as shown in Table XLIX.
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TABLEXLIX. Calcium Oxalate, Monohydrate, Analyzed Reagent - chemical
~quirements.

I MaximumLimits of Impurities [%) I
I Nitrate (N03)
I Chloride (Cl)
I Iron (Fe)
I Heavy metals (as
I Magnesium (Mg)
I Sodium (Na)
I Potassium (K)
I Strontium (Sr)

Pb)

.,
0.005
0.001
0.01
0.005
0.02
0.02 I

I 0.02 I

5.3.2.4.3 Safety. Calcium oxalate, monohydrate, is highly toxic. Breath-
ing of dust, fumes and mist of calcium oxalate shall be avoided. It shall be
used with adequate ventilation. Calcium oxalate, monohydrate is irritating to
the eyes, skin and mucous membranes. Contact with the eyes, skin and clothing
shall be avoided. Wash thoroughly after handling. Calcium oxalate, monohy-
drate is burnable. There is no TLV or PEL referenced for this compound.
(Refer to 4.3.1)

5.3.2.4.4 Storage. Calcium oxalate, monohydrate, shall be stored in a
cool, dry, well-ventilated place in tightly closed containers. (Refer to
4.3.2)

5.3.2.4.5
Environmental

Oisposal. For appropriate procedures, contact the Installation
Office, the ORMO,or Safety and Health Offices. (Refer to 4.4) :)

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

5.3.2.5 Name. Cerium (III) Oxalate, Nonylhydrate, Reagent
Ce2(C204)3.9H20 FW 706.44

Cerous oxalate, nonylhydrate

5.3.2.5.1 Technical description. Cerium (111) oxalate, nonylhydrate (pure)
exists as yellow-white crystals. It melts with decomposition. It is very
slightly soluble in cold water. It is soluble in sulfuric and hydrochloric
acid and insoluble in alkali, ether and alcohol.

5.3.2.5.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .5.2.1 Requirements. Cerium (III) oxalate, nonylhydrate, reagent is
available commercially with chemical requirements as shown in Table L.

TABLEL. Cerium (111) Oxalate, Nonylhydrate, Reagent - chemical requirements.

I Assay [ Ce7(C704)?] ,% bywt I 99.9 1“

5.3:2.5.3 Safety. Cerium oxalate, nonylhydrate, is highly toxic. Breath-
ing of dust, fumes and mist of cerium oxalate, nonylhydrate shall be avoided.
It shall be used with adequate ventilation. Cerium oxalate, nonylhydrate, is
highly irritating to eyes, skin and mucous membranes. Contact with the eyes,
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(. skin and clothing shall be avoided. Cerium oxalate, nonylhydrate is burnable.
Wash thorou hly after handling.

~Refer to 4.3.1)
There is no TLV or PEL referenced for this

compound.

Cerfum oxalate, nonylhydrate, shall be stored in a
coo?13~;~~"~el= a$edplace intightly closed containers. (Referto
4.3.2)

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

5.3.2:6

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

m. Chromium (III) Acetylacetonate, Reagent
Cr(C5H702)3 Fw 349.33

Chromium (111) 2,4-pentanedionate

5.3.2.6.1 Technical description. Chromium acetylacetonate (pure) exists as
“a purple powder or red violet crystals. Its melting point is 216°C and boiling
point is 340”C. It is insoluble in cold water and ligroin. It is soluble in
organic solvents.

5.3.2.6.2 Specification. Manufacturer’s requirements. (No Government
specification)

‘t
Chromium (III) acetylacetonate, .reagent is

5“3”2”6”2”’” - ~available commercla ly with physical requirements as shown in. Table LI.

TABLELI. Chromium ( III) Acetylacetonate, Reagent - physical requirements.

I Melting point (“C) I 210 I
I Boilinq point (“C) I 340

5.3.2.6.3 Safety. Chromium compounds in ~he”+3 state are toxic. Breathing
of dust, fumes and mist of chromium (III) acetylacetonate shall be avoided.
Chromium (111) acetylacetonate shall be used with adequate’ ventilation. Chro-
mium (III) acetylacetonate may be irritating to the eyes, skin and mucous mem-
branes. Contact with the eyes, skin and clothing shall be avoided. Mash thor-
oughly after handling. The TLV and PEL for chromium (111) compounds as Cr is
0.5 mg/#. Chromium (III) is a potential carcinogen. Burning of chromium
(111) can form chromium (VI). Chromium (VI) is considered a confirmed
carcinogen by the International Agency for Research on Cancer
Transactions of ACGIH.

$IARC) and
The TLV for chromium (VI) is 0.05 mg/m . Breathing of

mists or fumes of chromium (VI) shall be avoided. (Refer to 4.3.1)

Chromium (111) acetylacetonate shall be stored in a
fi?~~~!"~el=iat.ed place intightlyc losedcontainers. (Referto

. .

5.3.2.6.5
Environmental

Disposal. For appropriate procedures,
Office, the DRMO,or Safety and Health
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Chromium (III) acetylacetonate has an EPA Hazardous Waste
Classification - EP Toxic, Waste No. DO07.

5.3.2.7 ~. Cobalt (11) Acetylacetonate, Reagent
C0(C5H702)2 FM 257.16

Cobalt (II) 2,4-pentanedionate

5.3.2.7.1 Technical description. Commercially available cobalt (II)
acetylacetonate, reagent exists as black monoclinic crystals with a density of
1.43 g/cm3. Its melting point is 241”C.

5.3.2.7.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .7.2.1 Requirements. Cobalt (II) acetylacetonate, reagent is avail-
able commercially with chemical requirements as shown in Table LII.

TABLELII. Cobalt (II) Acetylacetonate, Reaqent - chemical requirements.

[ Assay (CO(CIIH707)7), % by wt I 99.0 I

5.3.2.7.3 Safety. Cobalt (II) acetylacetonate has a low toxicity. Breath-
ing of dust, fumes and mist shall be avoided. Cobalt (II) acetylacetonate
shall be used with adequate ventilation. It may be irritating to the eyes and
skin. Contact with the eyes, skin and clothing shall be avoided. Wash thor-
oughly after handling. Cobalt (II) acetylacetonate is burnable. When heated
to decomposition, it can emit toxic and irritating fumes. There is no TLV or
PEL referenced for cobalt (II) acetylacetonate. The TLV for cobalt metal, dust
and fume, as Co is 0.1 mg/m3, with proposed change to 0.05 mg/m3; PEL is 0.1
mq/m3. (Refer to 4.3.1)

5.3.2.7.4 Storaqe. Cobalt (11) acetylacetonate shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.3.2.7.5 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

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

5.3.2.8 &. Copper (11) Ethy7acetoacetate, Reagent
CU[CH(COCH3)COOC2H5]2FW321.81

Cupric ethyl acetoacetate

5.3.2.8.1 Technical description. Copper (II) ethyl”acetoacetate (pure)
exists as green crystalline needles. Its melting point is 192-193”C, and it
sublimes at higher temperatures. It. is very soluble in alcohol or ether. Its
volubility in benzene is 10 g/100 mL at 80°C.

5.3.2.8.2 ~ecification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .8.2.1 Requirements. Copper (I I)”ethylacetoacetate, reagent is avail-
able commercially with chemical and physical requirements as shown in Table
LIII.
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TABLELIII. Copper (II) Ethyl acetoacetate, Reaqent - chemical and physical
requirements.

I Assay (by titration), % by wt I 99.0 I
I Melting point (“C) I 198

5.3.2.8.3 Safety. Copper (11) ethyl acetoacetate is moderately toxic.
Breathing of dust, fumes and mist shall be avoided. It shall be used with ade-
quate ventilation. It is irritating to eyes and skin. Contact with the eyes,
skin and clothing shall be avoided. Wash thoroughly after handling. Copper
(11) ethylacetoacetate is burnable. When heated to decomposition, it can emit
toxic and irritating fumes. There is no TLV for copper (11) ethyl acetoacetate.
The TLV for copper fume is 0.2 mg/m3, for copper dusts and mists (as Cu) is 1.0
mg/m3; and PEL for copper fume is 0.1 mg/m3. (Refer to 4.3.1)

5.3.2.8.4 Storaqe. Copper (II) ethyl acetoacetate shall be stored in a
cool, dry, well-ventilated place in tightly closed containers. (Refer to
4.3.2)

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

,.

5.3.2.9

,“(.

An EPA Hazardous Waste Classification is not listed

Name. Cupric Oxalate, 1/2 Hydrate, Analyzed Reagent
CuC20401/2H20

Copper (11) oxalate

in 40 CFR.

FW 160.57

5.3.2.9.1 Technical description. Cupric oxalate, 1/2 hydrate (pure)
exists as a bluish white powder. Its volubility in water is 0.00253 g/100 mL
at 25°C. It is soluble in ammonium hydroxide and insoluble in acetic acid.

5.3.2.9.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .9.2.1 Re uirements.
~

Cupric oxalate, 1/2 hydrate, analyzed rea9ent
is available commercla y with chemical requirements as shown in Table LIV.

TABLELIV. Cupric Oxalate, 1/2 Hydrate, Analyzed Reagent - chemical
requirements.

I Assay, rein, % by wt I 98.0 I
MaximumLimits of Impurities (% by~t)

1 Ammonium(NH4) 0.01 I
/ Iron (Fe) I 0.05 I

5.3.2.9.3 Safety. Cupric oxalate, 1/2 hydrate, is toxic. I! is irritat-
ing to the upper respiratory tract and mucous membranes. Breathing of. dust~
fumes and mist of cupric oxalate shall be avoided. It shall be used with ade-
quate ventilation. Cupric oxalate is irritating to the eyes and skin. Contact
with the eyes, skin and clothing shall be avoided. Wash thoroughly after han-
dling. There is no TLV or PEL referenced for cupric oxalate 1/2 hydrate. When
heated to decomposition it can evolve toxic fumes. The TLV for copper fume is
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0.2 mg/m3; PEL for copper fume is 0.1 mg/m3; and
mists (as Cu) is 1.0 mg/m3. (Refer to 4.3.1)

the TLV for copper dust and

5.3.2.9.4 Storage. Cupric oxalate, 1/2 hydrate, shall be stored in a
cool, dry, well-ventilated place in tightly closed containers. (Refer to
4.3.2)

5.3.2.9.5 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.

5.3.2.10 Name. Ferric Acetylacetonate, Reagent Fe(C502H7)3 FW 353.18
Iron (III) 2,4-pentanedionate
Iron (III) acetylacetonate

5.3.2 .10.1 Technical description. Ferric acetylacetonate (pure) exists as
ruby red, rhombic crystals with a density of 1.33 g/cm3 and melting point of
184”C. It”is slightly soluble in cold or hot water. It is soluble in alcohol,
acetone, benzene and chloroform.

5.3.2 .10.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .10.2.1 Requirements. Ferric acetylacetonate, reagent is available
commercially with chemical and Physical requirements as shown in Table LV.

TA8LE LV. Ferric Acetylacetonate, Reagent - chemical and physical
requirements.

I Assay LFe(C502H7) ], % bywt I 7 I
I Melting ranqe (“C , min - max I ~~-182 [

5.3.2 .10.3 Safety. Ferric acetyl acetonate is moderately toxic. 8reathi ng
of dust, fumes and mist shall be avoided. Ferric acetylacetonate shal 1 be used
with adequate ventilation. It is irritating to the eyes and skin. Contact
with the eyes, skin and clothing shall be avoided. Wash thoroughly after han-
dling. Ferric acetylacetonate is burnable. There is no TLV or PEL referenced
for ferric acetyl acetonate. The TLV for iron oxide fumes; as Fe, is 5 mg/m3.
The PEL is 10 mg/m3. When heated to decomposition, it can emit toxic and
irritating fumes. (Refer to 4.3.1)

5.3.2 .10.4 Stora e.
+

Ferric acetyl acetonate shal 1 be stored in a COO1,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

5.3.2 .10.5 Disposal. For appropriate procedures, contact the Installation
Environmental Off ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

An EPA Hazardous Waste Classification {s not listed in 40 CFR.

5.3.2.11 Name. Ferric Ansnoniurn Citrate, Analyzed Reagent
=ni urn citratoferrate
Iron (III) ammonium citrate

.)

“)
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NOTE: Ferric ammonium citrate exists as thin, transparent, garnet
red scales or granules or brownish yel low powder. The formula is
indefinite.

5.3.2 :11.1 Technical description. Ferric ansnonium citrate exists as thin,
transparent, garnet red scales or granules, or as a brownish yellow powder;
odorless (or S1ight aminonia odor); saline, mildly ferruginous taste. It is
deliquescent, affected by light, and hydroscopic. It is soluble in water and
insoluble in alcohol.

5.3.2 .11.2 Specification. Federal, O-C-265, Chemicals, Analytical;
General Specification For.

5.3.2 .11.2.1 Requirements. The federal specification chemical requirements
for ferric ammoniumcitrate, analyzed reagent are shown in Table LVI.

TABLELVI. Ferric AnrnoniumCitrate, Analyzed Reagent - chemical
requirements (USP~.

I Assay (as Fe), min-max, % by wt I
I Impurities:

16.5 - 18.5

Ferric citrate [ No blue precipitate is formed
I Iwhen tested as specified in USP.

Tartrate I No crystalline white precipitate ~
1“ Iis formed when tested as sDeci-
1 Ified in USP. I

Lead ( Pb), max, % by wt 0.002 ,

\ 5.3.2 .11.3 Safety. Ferric ammonium citrate presents little iimnediate
heal th hazard. Contact may cause some irritation of the eyes. Contact with
the eyes shall be avoided. Ferric ammonium citrate is burnable. There is no
TLVor PEL referenced for ferric ammonium citrate. When heated to decomposi-
tion it can evolve toxic fumes. The TLV for iron oxide fumes, as Fe, is 5
mg/m3. The PEL is 10 mg/m3. (Refer to 4.3.1)

5.3.2 .11.4 Storage. Ferric ammonium citrate shall be stored in a cool,
dry, wel l-ventilated place in tightly closed containers protected from light.
(Refer to 4.3.2)

5.3.2 .1~.5 Disposal. For appropriate procedures, contact the Installation
Envi ronm-ental Off ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

An EPA Hazardous Waste Classification is not 1isted in 40 CFR.

5.3.2.12 -. Ferric Citrate, Pentahydrate, Analyzed Reagent
FeC6H507- 5H20 FW 335.03

Iron (111) citrate

5.3.2 .12.1 Technical description. Ferric citrate,, pentahydrate (pure)
exists as red-brown scales. It is slightly soluble in cold water and soluble
in hot water. It is insoluble in alcohol. It is sensitive to light.

5.3.2 .12.2 Specification. Federal, O-C-265, Chemicals, Analytical;
General Specification For.
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5.3.2 .12.2.1 Requirements. The federal specification chemical requirements
for. ferric citrate, pentahydrate, analyzed reagent are shown in Table LVII. ‘)

TABLELVII . Ferric Citrate, Pentahydrate, Analyzed Reaqent - chemical
requirements (USP~.

I Assay (as Fe), min-max, % by wt I
I Impurities:

16.5-18.5
“1

Alkali citrate
“1 :

ITo pass alkaline reaction ~
I test to litmus.

Ammoniurn (NH4) ITo pass odor test for I
I I amonia. i
I Chloride (Cl) ITo pass turbidity test. I
I Sulfate (S04) ITo pass turbidity test. I

5.3.2 .12.3 Safety. Ferric citrate, pentahydrate, has a low toxicity.
Breathing of dust, fumes and mist shall be avoided. It shall be used with ade-
quate ventilation. It is irritating to the eyes and skin. Contact with the
eyes, skin and clothing shall be avoided. Wash thoroughly after handling.
There is no TLV or PEL referenced for ferric citrate pentahydrate. When heat-
ed to decomposition i t can evolve toxic fumes. The TLV for iron oxide fumes,
as Fe, is 5 mg/m3. The PEL is 10 mg/m3. (Refer to 4.3.1)

5.3.2 .12.4 Storaqe. Ferric citrate, pentahydrate, shall be stored in a
cool, dry, well-ventilated place in tightly closed containers protected from
light. (Refer to 4.3.2)

5.3.2 .12.5 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

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

5.3.2.13 w. Ferrous Oxalate, Dihydrate, Reagent
FeC204. 2H20

FW 179.90
Iron (II) oxalate
Iron protoxal ate

5.3.2 .13.1 Technical description. Ferrous oxalate, dih drate (pure) exists
3as pale yellow rhombic crystals with a density of 2.2B g/cm . It melts at

190”C with decomposition. Its volubility in cold water is 0.022 g/100 MLand
0.026 g/100 mL in hot water. It is soluble in acid.

5.3.2 .13.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .13.2.1 Requirements. Ferrous oxalate, dihydrate, reagent is available
conunercially with chemical requirement as shown in Table LVIII.

,TABLELVIII. Ferrous Oxalate, Oihydrate, Reagent - chemical requirement.

I Assay (FeC704), % by wt I >98 I

)

)
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5.3.2 .13.3 Safety. Ferrous oxalate, dihydrate, is highly toxic. It is
irritating to the upper respiratory tract and mucous membranes. Breathing of
dust, fumes and mist shall be avoided. Ferrous oxalate shall be used with ade-
quate ventilation. It is also irritating to the eyes and skin. Contact with
the eyes, skin and clothing shall be avoided. Wash thoroughly after handling.
There is no TLV or PEL referenced for ferrous oxalate. When heated to decom-
position it may evolve toxic fumes. The TLV for iron oxide fumes, as Fe, is 5
mg/m3. The PEL is IO mg/m3. (Refer to 4.3.1)

5.3.2 .13.4 Storaqe. Ferrous oxalate, dihydrate, shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.3.2 .13.5 Disposal. For appropriate procedures, contact the Instal 1ation
Environmental Off ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

An EPA Hazardous Waste Classification is not 1isted in 40 CFR.

5.3.2.14 Name. Lead Citrate, Tri hydrate, Reagent
Pb3(C6H507)2.3H20

Citrato trilead

5.3.2 .14.1 Technical description. Lead citrate, trihydrate
as a white crystalline powder. It is soluble in cold water and
soluble in alcohol.

FW1053.82

(pure) exists
very slightly

5.3.2 .14.2 Specification. Manufacturer’s requirements. (No Government

(
specification)

5.3.2 .14.2.1 Requirements. Lead citrate, trihydrate, reagent is available
commercial ly with chemical and physical requirements as shown in Table LIX.

TABLELIX. Lead Citrate, Trihydrate, Reagent - chemical and physical
requirements.

I Assay [Pb3(C6H507)2J (rein), % by Wt I 92.0 I
I Loss on drying at 105”C (max), % by wt I 4.0 I

5.3.2 .14.3 Safety. Lead citrate, trihydrate, is highly toxic by inhalation
and ingestion. It is a cumulative poison. Breathing of dust, fumes and mist
shall be avoided. Lead citrate shall be used with adequate ventilation. Wash
thoroughly after handling. When heated to decomposition, it emits toxic fumes.
Lead citrate is a suspected carcinogen. The PEL for lead is 50 P g/m3. (Refer
to 4.3.1)

5.3.2 .14.4 Stora e.
+

Lead citrate, trihydrate, shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

5.3.2 .14.5 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Lead citrate, trihydrate has an EPA Hazardous Waste Classifica-
tion - EP Toxic, Waste No. DO08.

K-
‘4. 5.3.2.15 Name. Lithium Oxalate,

~ium ethanedioate
Analyzed Reagent Li2C204 FW 101.90
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5.3.2 .15.1 Technical description. Lithium oxalate (pure) exists as color-
less, rhombic crystals with refractive indices of 1.465, 1.53 and 1.696 and a
density of 2.12 g/cm3. It melts with decomposition. Its volubility in cold ,)
water is 8.0 g/100 mL at 19.5”C. It is insoluble in alcohol and ether.

5.3.2 .15.2 Specification. Federal, O-C-265, Chemicals, Analytical; General
Specification For.

5.3.2 .15.2.1 Requirements. The federal specification chemical and physi-
cal requirements for. 1ithium oxalate, analyzed reagent are shown in Table LX.

TABLELX. Lithium Oxalate, Analyzed Reaqent - chemical and physical
requirements (NFL.

I_

Assay (Li2C204), rein, % by wt I 99.0
Neutrality I To pass color test

MaximumLimits of Impurities
Chloride (Cl ) I To pass turbidity test
Sulfate (S04) I To pass turbidity test I
Heavy metals (as Pb) I To pass color test
Sodium (as Na2C204) (~) <0.05 I
Potassium (K) (max) I 0.01 I

5.3.2 .15.3 Safety. Lithium oxalate is irritating to the upper respiratory
tract and mucous membranes. Breathing of dust, fumes and mist of lithium oxa-
late shall be avoided. It shall be used with adequate ventilation. It is
also irritating to the eyes and skin. Contact with the eyes, skin and clothing
shall be avoided. Wash thoroughly after handling. There is no TLV or pEL
referenced for this compound. (Refer to 4.3.1)

5.3.2 .15.4 Storaqe. Lithium oxalate shall be stored in a cool , dry, well-
ventilated place in tightly closed containers. (Refer to 4.3.2)

5.3.2 .15.5 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

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

5.3.2.16 ~. Magnesi urn Acetyl acetonate, Reagent
. Mg(C5H702)2 FW 222.53

Magnesium 2,4-pentanedionate

5.3.2 .16.1 Technical description. Cormnerclal ly available magnesium acetyl -
acetonate, exists as a white powder with a meltin9 point of 262-263°C9 and a
density of 1.162 g/cm3 (20 °/4”C). It decomposes before boiling. Its volubil-
ity in 100 mL solvent is as, follows: benzene 0.7 g at 25”C; methyl alcohol
2.9 g at 25”C; cyclohexane 0.01 g at 70°C; n-hexane 0.01 g .at 70”C. It is
insoluble in ether.

5.3.2 .16.2 Specification. Manufacturer’s requirements. (No Government
specification)

co&?~~~~!~~~th_~uirement as shown in Table LXI.
Magnesi urn acetylacetonate, reagent is avai 1abl e
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‘c
TABLELXI. Magnesium Acetylacetonate,’ Reagent - chemical requirement.

I Assay [Mg(CqH707)7], % by wt I 98.0 I

5.3.2 .16.3 Safety. Magnesium acetylacetonate has a low toxicity. If
Inhaled, it may cause irritation of the respiratory tract. Breathing of dust,
fumes and mist shal 1 be avoided. Magnesium acetylacetonate shal 1 be used with
adequate ventilation. It may be irritating to the eyes and skin. Contact
with the eyes, skin and clothing shall be avoided. Wash thoroughly after han-
dling. Magnesium acetylacetonate is burnable. When heated to decomposition,
it can emit toxic and irritating fumes of magnesium oxide. The TLV for mag-
nesium oxide fumes is 10 mg/m3, The PEL is 15 mg/m3. (Refer to 4.3.1)

.
5.3.2 .16.4 Storaqe. Magnesium acetylacetonate shall be stored in a cool ,

dry, well-ventilated place in tightly closed corrosion resistant containers.
(Refer to 4.3.2)

5.3.2 .16.5 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,

5.3.2.17 w. Molybdenum Oxide Acetylacetonate, Reagent
MIJ02(C5H70)2

f
FW326.17

Molybdenum(VI)oxide bis(2,4-.pentanedionate

(. 5.3.2 .17.1 Technical description. Consnercially available molybdenum oxide
acetylacetonate exists as crystal line with a melting point of, 181°C with decom-
position. It is hydroscopic.

5.3.2 .17.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .17.2.1 Requirements. Molybdenum oxide acetyl acetonate, reagent is
available commercially with chemical requirement as shown in Table LXII.

TABLELXII. Molybdenum Oxide Acetyl acetonate, “Reaqent - chemical requirement.

I Assay [ MO07(C6H707)7]”,% by wt I 99.9 I

5.3.2 .17.3 Safety. Molybdenum oxide acetylacetonate has a low “toxicity.
If inhaled, it may cause irritation of the respiratory tract. Breathing of”
dust, fumes and mist shall be avoided. Molybdenum oxide acetyl acetonate shal 1
be used with adequate ventilation. It may be irritating to the eyes and skin.
Contact with the eyes, skin and clothing shal 1 be avoided. Wash.thorough”ly
after handling. Molybdenum oxide acetyl acetonate is burnable. When heated to
decomposition, it ma.v emit toxic fumes. The TLV for IMJ1vbdenum sol uble com-
pounds (as Mo) is 5 ~g/m3. The PEL

5.3.2 .17.4 Stora e. Molybdenum
+cool, dry, well -ventl ated place in

4.3.2)

is 5 mg/m3. (Refer ~o 4.3.1)

oxide acetylacetonate shal 1 be stored in a
tightly closed containers. (Refer to
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5.3.2 .17.5 Disposal. For appropriated procedures, contact the Instal 1at ion
Environmental Off ice, the DRMO,or Safety and Health Offices. (Refer to 4.4) 1 IF.

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

5.3.2.18 ~. Nickel Acetylacetonate,

Nickel (II ) acetyl acetonate
Nickel (II) 2,4-pentanedionate

Monohydrate, Reagent
Ni(C5H702)2. H2D FW 274.94

5.3.2 .18.1 Technical description. Consnercially available nickel acetylace-
tonate, monohydrate exists as crystalline with a melting point of 285°C with
decomposition. Its volubility per 100 mL solvent at 25°C is as follows:
benzene 1.5 g; methyl alcohol 2.2 g; ethyl alcohol 10.6 g. It is soluble in
chloroform.

5.3.2 .18.2 Specification. Manufacturer’s requirements. (No Government
specification’)

5.3.2 .18.2.1 Re uirements.
+7--

Nickel acetylacetonate, monohydrate, reagent
is available commercla y with chemical requirement as shown tn Table LXIII.

TABLELXI I I. Nickel Acetylacetonate, Monohydrate, Reaqent - chemical
requirement.

I Meltinq point (“C) I 285 with decomposition I

5.3.2 .18.3 Safety. Nickel acetylacetonate has a low toxicity. If inhaled,
it may cause irritation of the respiratory tract. Breathing of dust, fumes and
mist shall be avoided. Nickel acetylacetonate shall be used with adequate ven-
tilation. It may be irritating to the eyes and skin. Contact with the eyes,
skin and clothing shall be avoided. Wash thoroughly after handling. Nickel
acetylacetonate is burnable. When heated to decomposition, it can emit toxic
and irritating fumes. The TLV for nickel soluble compounds (as Ni ) is 0.1
mg/m3. The PEL for nickel, metal and soluble compounds (as Ni ) is 1.0 mg/m3.
(Refer to 4.3.1)

Nickel acetylacetonate shall be stored in a cool, dry,
5“3”2”18”4 F “well-ventilated p ace in tightly closed corrosion resistant containers.

(Refer to 4.3.2)

5.3.2 .18.5 Disposal. For appropriate procedures, contact the Instal 1at ion
Environmental Office, the DRMO,or Saf@tY and Health Offices. (Ref@r to 4.4)

Nickel acetylacetonate has an EPA Hazardous Waste Classifica-
tion - Toxic.

5.3.2.19 m. Nickel Oxalate, Oihydrate, Reagent
NiC204.2H20 FW 182.76

Nickel (II) oxalate dihydrate

5.3.2 .19.1 Technical description. Nickel oxalate, dihydrate (pure) exists
as a light-green powder. It is insoluble in cold water. It is soluble in acid
and ammonium salts and very slightly soluble in oxalic acid.

,,)
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5.3.2 .19.2 S edification.
~ specification) p

Manufacturer’s requirements. (No Government

5.3.2 .19.2.1 Re uirenvmts.
+

Nickel oxalate, dihydrate, reagent is
available commercla ly with chemical requirement as shown in Table LXIV.

TABLELXIV. Nickel Oxalate, Oihydrate, Reagent - chemical requirement.

I Assay (metals basis), % by wt I 99.99 I

5.3.2 .19.3 Safety. Nickel oxalate, dihydrate, is highly toxic. It is
irritating to the upper respiratory tract and mucous membranes of the nose and

. throat. Breathing of dust, fumes and mist shall be avoided. Nickel oxalate
shal 1 be used with adequate ventilation. It is also irritating to the eyes and
skin. Contact with the eyes, skin and clothing shall be avoided. Wash thor-
oughly after handling. When heated to decomposition, it emits toxic fumes.
Nickel compounds are confirmed carcinogens. There is no TLV or PEL referenced
for nickel oxalate as a water insoluble compound. (Refer to 4.3.1)

5.3.2 .19.4 Stora e.
+

Nickel oxalate, dihydrate, shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

,< 5.3.2 .19.5 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Nickel oxalate, dihydrate, has an EPA Hazardous Waste Classifi-

(“
cation - Toxic.

5.3.2.20 Name. Pal 1adium Acetyl acetonate, Reagent Pd(C5H702)2 FW304.92
~adium (II) acetyl acetonate
Palladium (11) 2,4-pentanedionate

5.3.2 .20.1 Technical description. Connnercially available palladium acetyl -
acetonate is crystalline. It melts with decomposition.

5.3.2 .20.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .20.2.1 Requirements. Palladium acetylacetonate, reagent is available
commercially with chemical requirement as shown in Table LXV.

TABLELXV. Palladium Acetylacetonate, Reaqent - chemical requirement.

I Assay (metal basis), % by wt I 99.8 I

5.3.2 .20.3 Safety. Palladium acetylacetonate has a low toxicity. If
inhaled, it may cause irritation of the respiratory tract. Breathing of dust,
fumes and mist shall be avoided. Palladium acetylacetonate shall be used with
adequate ventilation. It may be irritating to the eyes and skin. Contact with
the eyes, skin and clothing shal 1 be avoided. Wash thoroughly after handling.
Pal ladium acetylacetonate is burnable. When heated to decomposition, it can
emit toxic and irritating fumes. There is no TLV or PEL referenced for this
compound. (Refer to 4.3.1)
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5.3.2 .20.4 Stora e.
+

Palladium acetylacetonate shall be stored in a cool,
dry, well -ventl ated place in tightly closed containers. (Refer to 4.3.2)

5.3.2 .20.5 Disposal. For appropriate procedures, contact the Instal 1ation
Environmental Office, the DRMO,or Safety and Health Offices. (Refer to 4.4)

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

5.3.2.21 Name. Potassium Titany7 Oxalate, Oihydrate, Reagent
K [TiO(C204)2].2H20
t

FM354.17
Potassium bis(oxalato)oxoti tanate IV)dihydrate -

5.3.2.21~ 1 Technical description. Consnercially available potassium titanyl
oxalate, dihydrate exists as colorless lustrous crYstals. It is soluble in
water.

5.3.2 .21.2 Specification. Manufacturer’s requirements. (No Government
specification)

)1

“1

5.3.2 .21.2.1 Re uirements.
+

Potassi urn ti tanyl oxalate, dihydrate, reagent
is available connnercla y with chemical requirement as shown in Table LXVI.

TABLELXVI Potassi urn Ti tanyl Oxalate, Dihydrate, Reaqent - chemical
requirement.

I Assay (metal basis), % by wt I 99.9 I I
i

5.3.2 .21.3 Safety. Potassium titanyl oxalate, dihydrate, is irritating to /

the upper respiratory tract and mucous membranes. Breathing of dust, fu~s and
mist shall be avoided. Potassium titanyl oxalate shall be
ventilation. It is also irritating to the eyes and skin.
eyes, skin and clothing shall be avoided. Wash thoroughly
When heated to decomposition, it emits toxic fumes. There
referenced for this compound. (Refer to 4.3.1)

fised with adequate
Contact with the
after handling.
is no TLVor PEL

5.3.2 .21.4 Storaqe. Potassium titanyl oxalate shall be stored in a cool,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.3.2 .21.5 Oisposal. For appropriate procedures, contact the Installation
Environmental Off ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

5.3.2.22

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

m. Praseodymi urn Oxalate, Decahydrate, Reagent
Pr2(C204)3.10H20 FW726.03

Praseodymi urn ethanedioate, decahydrate

5.3.2 .22.1 Technical description. Praseodymi urn oxal ate, decahydrate (pure)
exists as light green crystals. It is insoluble in cold water and slightly
soluble in acid.

5.3.2 .22.2 Specification. Manufacturer’s requirements. (No Government
specification) )
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5“3”2”22”2”’ F
Praseodymi urn oxalate, decahydrate, reagent is

available commercla ly with chemical requirement as shown in Table LXVII.

TABLELXVI1. Praseodymi urn Oxalate, Decahydrate, Reaqent - chemical
requirement.

I Assay [ Pr7(C204)q], % by wt I 99.9 I

5.3.2 .22.3 Safety. Praseodymium oxalate, decahydrate, is toxic. It is
irritating to the upper respiratory tract and mucous membranes. Breathing of
dust, fumes and mist shall be avoided. Praseodymium oxalate shal 1 be used with
adequate ventilation. It is also irritating to the eyes and skin. Contact
with the eyes, skin and clothing shall be avoided. Washthoroughly after han-
dling. When heated to decomposition, i t emits toxic fumes. There is no TLV
or PEL referenced for this compound. (Refer to 4.3.1)

5.3.2 .22.4 Stora e.
+

Praseodymi urn oxalate, decahydrate, shal 1 be stored in
a cool, dry, wel -ventl lated place in tightly closed containers. (Refer to
4.3.2)

5.3.2 .22.5 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

5.3.2.23

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

Name. Samari urn Oxal ate, Decahydrate, Reagent
Sm2(C204)3.10H20 FW744.91

Samarium ( III) oxalate decah.vdrate
Samari urn ethanedioate -

5.3.2 .23.1 Technical description. Samari urn oxalate, decahydrate (pure)
exists as white crystals. Its volubility in cold water is 0.000054 g/100 mL.
It is soluble in sulfuric acid.

5.3.2 .23.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .23.2.1 Requirements. Samari urn oxal ate, decahydrate, reagent is
available commercially with chemical requirement as shown in Table LXVIII.

TABLELXVIII. Samari urn Oxal ate, Oecahydrate, Reaqent - chemical requirement.

I Assay [ Sm7(C704)q], % by Wt I 99.9 I

5.3.2 .23.3 Safety. Samarium oxalate, decahydrate, is irritating to the up-
per respiratory tract and mucous membranes. Breathing of dust, fumes and mist
shall be avoided. Samarium oxalate shall be used with adequate ventilation.
It is irritating to the eyes and skin. Contact with the eyes, skin and cloth-
ing shall be avoided. Wash thoroughly after handling. When heated to decom-
position, it emits toxic fumes. There is no TLV or PEL referenced for this
compound. (Refer to 4.3.1)
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5.3.2 .23.4 Storage. Samari urn oxalate, decahydrate, shal 1 be stored in a
cool, dry, well-ventilated place in tightly closed containers.
4.3.2)

(Refer to

5.3.2 .23.5 Oi~posal. For appropriate procedures, contact the Installation
Environmental Off 1ce, the DRMO,or Safety and Health Offices. (Refer to 4.4)

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

5.3.2.24 m. Scandium Oxalate, Pentahydrate, Reagent
SC2(C204)3”5H20 Fw 444.05

Scandi urn ethanedioate, pentahydrate

5.3.2.24.1. Technical description. Scandium oxalate, pentahydrate (pure)
exists as crystals. It loses four molecules of water at 140”C.

5.3.2 .24.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .24.2.1 Re uirements.
+

Scandi urn oxal ate, pentahydrate, reagent is
available commercial y with chemical requirement as shown in Table LXIX.

TABLELXIX. Scandi urn Oxalate, Pentahydrate Reagent - chemical requirement.

I Assay [ sc7(c704)q], % by wt I 99.9 I

5.3.2 .24.3 Safety. Scandium oxalate, pentahydrate is irritating to the up-
per respiratory tract and mucous membranes. Breathing of dust, fumes and mist
shall be avoided. Scandium oxalate shal 1 be used with adequate ventilation.
It is irritating to the eyes and skin. Contact with the eyes, skin and cloth-
ing sha Jl be avoided. Wash thoroughly after handling. When heated to decom-
position, it emits toxic fumes. There is no TLV or PEL referenced for this
compound. (Refer to 4.3.1)

5.3.2 .24.4 Storaqe. Scandium oxalate, pentahydrate, shall be stored” in a
cool, dry, well-ventilated place in tightly closed containers. (Refer to
4.3.2)

5.3.2 .24.5 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 1isted in 40 CFR.

5.3.2.25 Name. Terbi urn Oxal ate, Decahydrate, Rea ent
7Tb2(C204 3.10H20 FW762.06

Terbi urn ethanedioate, decahydrate

5.3.2 .25.1 Technical description. Terbi urn oxal ate, decahydrate (pure)
exists as white crystals with a density of 2.60 9/cm3. It loses water of
hydration at 40”C. It is insoluble in cold or hot water. It is insoluble in
dilute ”acid,.

5.3.2 .25.2 Specification. Manufacturer’s requirements. (No Government
specification)

,, )

)

)
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5.3.2 .25.2.1 Re uirements. Terbium oxalate,
+available connnercla y with chemical requirement

decahydrate, reagent is
as shown in Table LXX.

TABLELXX. Terbium Oxalate, Decahydrate, Reagent - chemical requirement.

I Assay LTb7[C70A)?] , % by Wt I 99.9 I

5.3.2 .25.3 Safety. Terbium oxalate, decahydrate, is irritating to the up-
per respiratory tract and mucous membranes. Breathing of dust, fumes and mist
shall be avoided. Terbium oxalate shall be used with adequate ventilation. It
is irritating to the eyes and skin. Contact with the eyes, skin and clothing
shall be avoided. Wash thoroughly after handling. 14hen heated to decomposi-
tion, it emits toxic fumes. There is no TLVor PEL referenced for this
compound. (Refer to 4.3.1)

5.3.2 .25.4 Stora e.
+

Terbium oxalate, decahydrate, shal 1 be stored in a
cool, dry, wel l-ventl ated place in tightly closed containers. (Refer to
4.3.2)

5.3.2 .25.5 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

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

5.3.2.26 Name. Tin Chloriole Acetylacetonate, Reagent
SnC12(C5H702)2 FW 387.83

Tin(IV)chloride acetylacetonate
Tin(IV)chloride bis(2,4-pentanedionate)

5.3.2 .26.1 Technical description. Commercially available tin chloride
acetylacetonate exists as crystalline with a melting point of 199”C.

5.3.2 .26.2 Specification. Manufacturer’s requirements. (No Government
specification)

5.3.2 .26.2.1 Requirements. Tin chloride acetylacetonate, reagent is avail-
able commercially with chemical requirement as shown in Table LXXI.

TABLELXXI. Tin Chloride Acetylacetonate, Reagent - chemical and
physical requirement.

I Assay [SnC17(CKH707)P], % by wt I 99.9 I

5.3.2 .26.3 Safety. Tin chloride acetylacetonate is toxic and may cause
irritation of the upper respiratory tract and mucous membranes. Breathing of
dust, fumes and mist shal 1 be avoided. Tin chloride acetylacetonate shal 1 be

used with adequate ventilation. It is irritating to the eyes and skin. Con-
tact with the eves. skin and clothina shall be avoided. Tin chloride acetvl -
acetonate can b= absorbed through skin. Wash thoroughly after handling. ~in
chloride acetylacetonate is burnable. When heated to decomposition or on
contact with acid, it can emit toxic and irritating fumes. The TLV for tin
organic com ounds (as Sn)-skin is 0.1 mg/m3 and PEL for tin
f“s ().1 mg/m?o (Refer to 403.~)

(organic compounds)
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5.3.2 .26.4 Storage. Tin chloride acetylacetonate shall be stored in a
cool, dry, well-ventilated place in tightly closed containers awaY from acidss

‘1

acid fumes and open flame. (Refer to 4.3.2)
. ~’

5.3.2 .26.5 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO,or SafetY and Health Offices” (Refer ‘0 4“4)

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

,

.

)
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5.4 Organometal 1ic Compounds. An organometal 1i c compound is defined as one
in which there is a bonding interaction (ionic or covalent, localized or delo-
calized) between one or more carbon atoms, of an organic group or molecule, and
a main group, transition, lanthanide, or actinide metal atom or atoms. Organic
derivatives of the metalloids (boron, sil icon, germanium, arsenic and tel luri -
um) are included, and are also termed as organometalloidal compounds.

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 -: Diethylaluminum Chloride, Reagent (C2H5)2A1C1 FW120.56
Alumlnum diethyl monochloride

5.4.1.1 Technical description. Diethylaluminum chloride (pure) exists as a
colorless liquid with a melting point of -50”C and a boiling point of 125-126°C
at 60 mmHg.

5.4.1.2.1 Requirement.
commercially with chemical

Manufacturer’s requirements. (No Government

Diethylaluminum chloride, reagent is available
requirement as shown in Table LXXII.

TABLELXXII. Diethylaluminum chloride, reagent - chemical requirement.

I Assay [( C7H5)7A1C1], % by wt I 95.0+ I---,

5.4.1.3 Use. Diethylaluminum chloride, reagent, is used as a catalyst
component in=egler type systems for olefin and diene polymerizations.
Included in its use is al kalation reactions and as a catalyst component in
1i near oligomerization and cyclization” of unsaturated hydrocarbons.

5.4.1.4 Safety. Diethylaluminum chloride is a pyrophoric liquid that
flames spontaneously and gives off dense smoke on exposure to air. It is reac-
tive with water with release of flarmnable and explosive vapors that can be
ignited by the heat of reaction. Hydrocarbon sol utions of diethylaluminum
chl oriole may not be pyrophoric depending on concentration and temperature. The
burning liquid can release irritating and toxic fumes and smoke. There is no
TLV or PEL referenced for diethylaluminum chloride, but the TLV for aluminum
alkyls, as Al, not otherwise classified is 2.0 mg/m3. Inhalation of fumes from
burning liquid shall be avoided. Diethylaluminum chloride produces severe
chemical and thermal burns, predominant y thermal, on contact with eyes and
skin by reaction with body moisture. Contact with eyes, skin and clothing
shall be avoided. (Refer to 4.3.1)

5.4.1.5 Storage. Diethylaluminum chloride shall be stored in special con-
tainers. blanketed with dr.v nitroaen under a sliaht positive pressure, in a
cool, well-ventilated

5.4.1.6 Dis osal.
+Envi ronmenta Off 1ce,

pla&. (Refer to 4.3.2) -

For appropriate procedures, contact the Installation
the DRMO,or Safety and Health Offices. (Refer to 4.4)
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Diethylaluminum chloride has an EPA Hazardous Waste Classification
- Ignitable, Waste No. DOO1; and Reactive, Waste No. DO03. )

5.4.2 =. Diethyltin Dichloride, Reagent (C2H5)2SnC12 FW247.72
Dlchloro-diethy ltin

5.4.2.1 Technical description. Diethyltin dichloride (pure) exists as
white needles. Its melting point’ is 84-5°C and boiling point is 220”C. It is
soluble in cold and hot water. It is soluble in hydrochloric acid and organic
solvents.

sPeZ~~~S~~ioP” ‘anufacturer’s ‘requirements” ‘No ‘overn”ent

“5.4.2.2.1 Requirements. Diethyltin dichloride, reagent is available
commercially with physical requirements as shown in Table LXXIII.

TABLELXXIII. Diethyltin dichloride, reaqent - physical requirements.

I Melting point (“C) I 84.0 I
I 8oiling point (“C) I 220. o I

5.4.2.3 Use. Diethyltin dichloride, reagent, is used
as an interm&iTate.

in organic synthesis

5.4.2.4 Safety. Diethyltin dichloride is highly toxic by inhalation and
percutaneous absorption. It is also irritating to mucous membranes. Breathing
of fumes and mists shal 1 be avoided. Diethyltin dichloride shal 1 be used with
adequate ventilation. Diethyltin dichloride is irritating to the eyes and
skin. Contact with eyes, skin and clothing shal 1 be avoided. Wash thoroughly
after handl ing. When diethyltin dichloride is heated to decomposition or in
the presence of acids or acid fumes, it emits toxic chloride fumes. The TLV
for organic tin compounds, as Sn - skin is 0.1 mg/m3. The PEL for organic tin
compounds is 0.1 mg/m3. (Refer to 4.3.1)

5.4.2.5 Storage. Diethyltin dichloride shall be stored in a cool , dry,
well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.4.2.6 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.

5.4.3 Name. Diisobutylaluminum Hydride, Reagent AlH(C4H9)2 FW142.2
=inum diisobutylhydride

5.4.3.1 Technical description. Commercially available diisobutylaluminum
hydride exists as a colorless liquid with a density of 0.78 g/cm3 at 22”C.
Its melting point is -70”C and boiling point is 140”C at 4 mmHg. It is air

(No Government

and moisture sensitive.

spe~~~~~~~io-”
Manufacturer’s requirements.
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5.4.3.2.1 Requirement. Diisobutylaluminum hydride, reagent is available
cormnercially with chemical requirement as shown in Table LXXIV.

TABLELXXIV. Diisobutylaluminum hydride, reaqent - chemical requirement.

I Assay [AlH(c4tkJ~] , % by wt I 98.0 I

5.4.3.3 Use. Diisobutylaluminum hydride, reagent, is used as a reducing
agent in pha=ceuticals.

5.4.3.4 Safety. Diisobutylaluminum hydride is a pyrophoric liquid that
flames spontaneously and gives off dense smoke on exposure to air. It is reac-
tive with water with 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
TLVor PEL referenced for diisobutylaluminum hydride, but the TLV for aluminum
alkyls, as Al , not otherwise classified is 2.0 mg/m3. Inhalation of fumes from
burning liquid shall be avoided. Diisobutylaluminum hydride produces severe
chemical and thermal burns on contact with eyes and skin by reaction with body
moisture. Contact with eyes, skin and clothing shall be avoided. (Refer to
4.3.1)

5.4.3.5 Storaqe. Diisobutylaluminum hydride shal 1 be stored in special
containers, blanketed with dry nitrogen under a S1ight positive pressure, in a
cool, dry, well-ventilated place. (Refer to 4.3.2)

5.4.3.6 Dis osal
+“

For appropriate procedures, contact the Installation
Environments Off Ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Diisobutylaluminum hydride has an EPA Hazardous Waste
cation - Ignitable, Waste No. DOO1; and Reactive, Waste No. D 03.

5.4.4 m. Dimethyl boron Bromide, Reagent (CH3)28Br
Bromo-dimethyl boron

Classify -

FW120.79

5.4.4.1 Technical description. Dimethylboron bromide (pure) exists as a
colorless liquid or gas. Its melting point is -123.4°C and boiling point is
22”C. It decomposes in hot or cold water.

spe~~~~~~~io-”
Manufacturer’s requirements. (No Government

5.4.4.2.1 Requirement. Dimethylboron bromide, reagent is available
contnercially with chemical requirement as shown in Table LXXV.

TABLELXXV. Dimethylboron bromide, reaqent - chemical requirement.

j Assay [( CHq)?8Br], % by wt I 99.0 1“

5.4.4.3 Use. Dimethylboron bromide, reagent, is used as a catalyst in
organic synt=is.
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5.4.4.4 Safety. Dimethylboron bromide is an irritant to the respiratory
tract, mucous membranes, skin and eyes. Breathing of vapors and mist shal 1 be
avoided. Contact with eyes, skin and clothing shal 1 be avoided. Dim&hyl -
boron bromide shal 1 be used with adequate ventilation. Wash thoroughly after
handling. There is no TLV or PEL referenced for dimethyl boron bromide. When
heated to decomposition, dimethyl boron bromide emit toxic fumes of bromine.
The TLV and PEL for bromine is 0.7 mg/m3. (Refer to 4.3.1)

5.4.4.5 Storage. Dimethylboron bromide shall be stored in a cool, dry,
well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.4.4.6 Dis osal.
+

For appropriate procedures, contact the Installation
Envi ronmenta Off Ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

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

5.4.5 Name. Dimethyl cadmi urn, Reagent
mi urn dimethyl

Cd(CH3)2 FW142.47

5.4.5.1 Technical description. Dimethylcadmium (pure) exists as an oil
with a density of 1.9846 g/cm~ at 17.9”C. Its melting point is -4.5°C and
boiling point is 105.5 at 758 nwnHg. It decomposes in hot and CO1d water.

sp~~!~s~~ioe
Manufacturer’s requirements. (No Government

5.4.5.2.1 Requirement. Dimethylcadmium, reagent is available commercially
with chemical requirement as shown in Table LXXVI.

TABLELXXVI. Dimethyl cadmi urn, reagent - chemical requirement.

I Assay [Cd(CHq)p], % by wt I 95.0 I

5.4.5.3 Use. Oimethyl cadmi urn, reagent, is used as a polymerization
catalyst. —

5.4.5.4 m. Dimethylcadmium is a pyrophoric 1iquid that flames spon-
taneously and gives off dense smoke on exposure to air. It, is reactive with
water with release of flatmnable and explosive vapors that can be ignited by
the heat of reaction. It explosively decomposes above 100”C (212” F). Dilute
sol utions of dimethyl cadmi urn may not be pyrophoric depending on concentration
and temperature. The burning liquid can release toxic fumes which are irritat-
ing to the respiratory tract and mucous membranes. Inhalation of fumes from
burning liquid shall be avoided. Dimethyl cadmi urn produces severe burns of the
eyes and skin by reactions with body moisture. Contact with eyes, skin and
clothing shal 1 be avoided. (Refer to 4.3.1)

Upon decomposition, dimethylcadmium emits toxic fumes of cadmi urn
oxide. Cadmiurn oxide is a confirmed carcinogen. The TLV for cadmium oxide
fumes, as Cd, is 0.05 mg/m3 (ceiling limit).

5.4.5.5 Storaqe. Dimethyl cadmium shal 1 be stored in special containers,
blanketed with dry nitro en under a sli ht positive pressure, in a cool, dry,
well-ventilated place. ~Refer to 4.3.2!
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5.4.5.6 Dis osal.
+

For appropriate procedures, contact the Installation
Environments Off Ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Dimethylcadmium has an EPA Hazardous Waste Classification - EP
Toxic, Waste No. DO06; Ignitable, Waste No. DOO1;and Reactive, Wast No. DO03.

5.4.6 &. Diphenyltin Dichloride, Reagent (C6H5)2SnC12 FW343.81
Dichloro-dipheny ltin

5.4.6.1 Technical description. Diphenyltin dichloride (pure) exists as
color7ess crystals. Its melting point is 42. O”C and boiling point is 333-337°C
with decomposition. It is very slightly soluble in cold water with decomposi-
tion. It is soluble in alcohol, ether, and ligroin.

spe~i%X’ioF
Manufacturer’s requirements. (No Government

5.4.6.2.1 Requirement. Diphenyltin dichloride, reagent is available
commercial ly with chemical requirement as shown in Table LXXVII.

TABLELXXVII. Diphenyltin dichloride, reaqent - chemical requirement.

I Assay [( c&)7 SnCl 7], % by wt I 96.0 I

5.4.6.3 ~. Diphenyltin dichloride, reagent, is used in organic synthe-
sis as an intermediate.

5.4.6.4 Safety. Diphenyltin dichloride is toxic by inhalation, ingestion
and percutaneous absorption. It is irritating to the respiratory tract and
mucous membranes. Breathing of fumes and mists shall be avoided. It shal 1 be
used with adequate ventilation. Diphenyltin dichloride is irritating to the
eyes and skin. Contact with eyes, skin and clothing shall be avoided. Wash
thoroughly after handling. Diphenyltin dichloride is burnable. When heated
to decomposition or on contact with acids or acid fumes, it may emit toxic
fumes of chlorides. The TLV for organic tin compounds, as Sn - skin is 0.1
mg/m3. The PEL for organic tin compounds is 0.1 mg/m3. (Refer to 4.3.1)

5.4.6.5 Storaqe. Diphenyltin dichloride shall be stored in a COOJ, dry,
well-ventilated place in tightly closed containers away from acid and acid
fumes. (Refer to 4.3.2)

5.4.6.6 Disposal. For appropriate procedures, contact the Installation
Environmental Off ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

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

5.4.7 w. Methyl mercuric Chloriole, Reagent CH3HgCl FW251.09
Methylmercury( II)chloride

5.4.7.1 Technical description.
white crystals with a disagreeab e
melting point is 170”C.

Methylmercuric chloride (pure) exists as
odor and a density .of 4.063 g/cm3. Its
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Manufacturer’s requirements. (No Government
spe~~~~l~~io*” ‘

5.4.7.2.1 Requirement. Methyl mercuric chloride, reagent is available
commercially with chemical requirement as shown in Table LXXVIII.

TABLELXXVIII. Methylmercuric Chloride, Reagent - chemical requirement.

I Assay (CHqHqCl) , % by wt I 95.0+ I

5.4.7.3 L&. Methyl mercuric chloride, reagent, is used as a catalyst.

5.4.7.4 Safety. Methylmercuric chloride is highly toxic by inhalation. It
is also toxic by percutaneous absorption. Breathing of dust, fumes and mists
shall be avoided. Methyl mercuric chloride shall be used with adequate venti-
lation. Methyl mercuric chloride causes eye and skin burns and other forms of
irritation. Contact with eyes, skin and clothing shall be avoided. Wash
thoroughly after handling. When heated to decomposition, methyl mercuric
chloride emits highly toxic fumes of mercury. The TLV for alkyl mercury
compounds, as Hg - skin is 0.01 mg/m3. (Refer to 4.3.1)

5.4.7.5 Storaqe. Methyl mercuric chloride shal 1 be stored in a cool, dry,
well -venti lated place in tightly closed containers. (Refer to 4.3.2)

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

Methyl mercuric chloride has an EPA Hazardous Waste
- EP Toxic, Waste No. DO09.

5.4.8 m. Methyl mercuri c Iodide, Reagent CH3HgI
Methyl mercury (I I)iodide

Installation
(Refer to 4.4)

Classification

FW342.53

5.4.8.1 Technical description. Methylmercuric iodide (pure) exists as co-
lorless pear~ Its me ting point is 143”C. It is insoluble in cold
water. It is very soluble in methyl alcohol ; soluble in ether and alcohol .

5.4.8.2 S edification. Manufacturer’s requirements. (No Government
specificatio~

5.4.8.2.1 Requirement. Methyl mercuric iodide, reagent is available
conunercially with chemical requirement as shown in Table LxXIX.

TABLELXXIX. hiethylmercuric Iodide, Reaqent - chemical requirement.

I Assay (CH&I), % by wt I 98.0+ I

5.4.8.3 !&. Methylmercuric iodide, reagent, is used in organic synthesis.

5.4.8.4 Safety. Methyl mercuric iodide is highly toxic by inhalation. It
is also toxic by percutaneous absorption. Breathing of dust, fumes and mists
shall be avoided. Methyl mercuri’c iodide shal 1 be used with adequate ventila-
tion. Methyl mercuric iodide causes skin burns and other forms of irritation.
Contact with the skin and clothing shall be avoided. Wash thoroughly after
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(.,
handling. When heated to decomposition, methyl mercuric iodide emits highly
toxic fumes of mercury. The TLV for al kyl mercury compounds, as Hg - skin is
0.01 mg/m3. (Refer to 4.3.1)

5.4.8.5 Storaqe. Methyl mercuric iodide shall be stored in a cool, dry,
well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5.4.8.6 Ois osal.
+

For appropriate procedures, contact the Installation
Environments Off Ice, the DRMO,or SafetY and Health Offices. (Refer to 4.4)

Methylmercuric iodide has an EPA Hazardous Waste Classification -
EP Toxic, Waste No. DO09.

5.4.9 Name Phenylmercury Chloride, Reagent C6H5HgCl FW313.15
Phenylmercuric chloride

5.4.9.1 Technical description. Phenylmercury chloride (pure) exists as
white satiny leaflets. Its melting point is 251. O”C. It is slightly soluble
in hot alcohol, benzene, pyridine and ether.

spe~~~~~~~ioe”
Manufacturer’s requirements. (No Government

5.4.9.2.1 Requirements. Phenylmercury chloride, reagent is available
commercial lY with chemical requirement as shown in Table LXXX.

(. TABLELXXX. Phenylmercury Chloride, Reagent - chemical requirement.

\ Assay (Hq), % by wt I 97.0 I

5.4.9.3 Use. Phenylmercury chloride, reagent, is used in medicine as a
di 1ute sol utfi.

5.4.9.4 Safety. Phenylmercury chloride is toxic by inhalation. It is also
toxic by percutaneous absorption. Breathing of dust, fumes and mist shall be
avoided. Phenylmercury chloride shall be used with adequate ventilation.
Phenylmercury chloride also causes eye and skin burns and other forms of irrit-
ation. contact with eyes, skin and clothing shall be avoided. Wash thorough-
ly after handling. When phenylmercury chloride is heated to decomposition, it
emits toxic fumes of mercury. The TLV for aryl mercury compounds, as Hg, is
0.1 mg/m3. (Refer to 4.3.1)

5.4.9.5 Storaqe. Phenylmercury chloride shall be stored in a cool, dry,
well-ventilated place in tightly closed containers. (Refer to 4.3.2)

5“4”9”6 F“
For appropriate procedures, contact the Installation

Envlronmenta Off Ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Phenylmercury chloride has an EPA Hazardous Waste Classification -
EP Toxic; Waste No. DO09.

5.4.10 Name. Tetraethyltin, Reagent Sn(C2H5)4 FW234.94
Tin tetraethyl
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5.4.10.1 Technical description. Tetraethyltin (pure) exists as a colorless
1iquid with a refractive index of 1.4724 and a density of 1.187 g/cm3 at 23”C.
Its melting point is -112”,C and boiling point is 181”C. Its flash point is
53”c (1280 F). It is insoluble in hot and cold water. It is soluble in ol
solvent.

requirements. (No Government

reagent is available cormnercia5.4.10.2.1 Requirement. Tetraethyltin,
with chemical requirement as shown in Table LXXXI.

TABLELXXXI . Tetraethyl ti n, Reagent - chemical requi renv?nt.

I Assay [ Sn(C2Hq)4], % by wt I 97.0 I

5.4.10.3 Use. Tetraethyltin, reagent, is used as a catalyst.—

ganic

ly

5.4.10.4 Safety. Tetraethyltin is combustible and highly toxic by inhala-
tion, ingestion, and percutaneous absorption. It is irritating to the respira-
tory tract and mucous membranes. Breathing of fumes and mist shall be avoid-
ed. It shall be used with adequate ventilation. Tetraethyltin is irritating
to the eyes and skin. Contact with eyes, skin and clothing shall be avoided.
Wash thoroughly after handling. Upon decomposition, it emits toxic fumes. The
TLV for organic tin compounds, as Sn - skin is 0.1 mg/m3. The PEL for organic
tin compounds, as Sn is 0.1 mg/m3i Tetraethyltin is a moderate fire hazard
when exposed to heat or flame. It can react with oxidizing materials. (Refer
to 4..3.1)

5.4.10.5 Storage. Tetraethyltin shall be stored in a cool, dry, well-ven-
tilated place in tightly closed containers away from sources of heat, flame
and oxidizing materials. (Refer to 4.3.2)

5.4.10.6 ‘Dis osal
+

For appropriate procedures, contact the Installation
Envi ronmenta Off 1ce, the DRMO,or Safety and Health Offices. (Refer to 4.4)

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

5.4.11 ~. Tetramethyl si lane, Analyzed Reagent Si(CH3)4 FWB8. 23
Tetramethyl si 1i cane

5.4.11.1 Technical description. Tetramethyl si lane (pure) exists as a CO1-
orless liquid with a density of 0.651 g/cm3 at 15”C.
26.5”C.

Its boiling point is
It is soluble in ether and insoluble in concentrated sulfuric acid.

5.4.11.2 Specification. Federal, D-C-265, Chemicals, Analytical; General
Specification For.

:)

5.4.11.2.1 Re uirements.
&--

The federal specification chemical requirements
for tetramethy S1lane, analyzed reagent are shown in Table LXXXI 1.
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TABLELXXXI 1. Tetramethyl si lane, Analyzed Reagent - chemical
requirements (ACS).

I Residue after evaporation, max, % by wt I 0.05
I volatile impurities, % by wt. To pass test ILimit about 0.2 ~
I (Analyze sample by gas chromatography)
I Sui tabi 1ity for proton nmr position reference I To pass proton I

I nmr reference I
I spectrum test. I

5.4.11.3 ~. Tetramethyl si lane, analyzed reagent, is used as a reagent
for proton nmr position reference.

5.4.11.4 Safety. Tetramethyl si 1ane is a pyrophoric 1iquid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive
with water with release of flannnable and explosive vapors that can be ignited
by the heat of reaction. Di1uted solutions of tetramethyl si lane may not be
pyrophoric depending on concentration and temperature. The burning liquid can
release irritating and toxic fumes. Inhalation of fumes from burning 1iquid
shall be avoided. Tetramethyl si 1ane can produce severe chemical and thermal
burns, predominantly thermal, on contact with eyes and skin by reaction with
body moisture. Contact with eyes, skin and clothing shal 1 be avoided. There
is no TLV”or PEL referenced for this compound. (Refer to 4.3.1)

5.4.11.5 Storaqe. Tetramethylsilane shall be stored in a cool, dry, well-
ventilated place in tightly closed containers away from oxidizing materials.
(Refer to 4.3.2)

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

Tetramethylsilane has an EPA Hazardous Waste Classification -
Ignitable, Waste No. DOO1; and Reactive - Waste No. 0003.

5.4.12 w. Tetrimethyl tin, Reagent Sn(CH3)4 FW17B.83
Tin tetramethyl

5.4.12.1 Technical description. Tetramethyl ti n (pure) exists as a
colorless liquid with a refractive index of 1.4386 and a density of 1.314
a/cm3 at O“C. Its melting point is -54.8°C and boiling point is 78”C. It is

requirements. (No Government

5.4.12.2.1
with chemical

TABLE

reaaent is available connnerciallyRequirement. Tetramethyl tin, ..”.
requirement as shown in Table LXXXI I I.

LXXXIII. Tetramethyl tin, Reagent - cheinical requirement.

I Assay [Sn(CHa)4], % by Wt I 99.5 I

5.4.12.3 &e. Tetramethyl tin, reagent; is used as a catalyst.
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5.4.12.4 Safety. Tetramethyltin is highly toxic by ingestion and irrita-
ting to mucous membranes. Breathing of fumes and mists shal 1 be avoided. It
shal 1 be used with adequate ventilation, Tetramethyltin is irritating to the
eyes and skin. Contact with eyes, skin, and clothing shall be avoided. Wash
thoroughly after handling. The TLV for organic tin compounds, as Sn - skin is
0.1 mg/m3. The PEL for organic tin compounds is 0.1 mg/m3. Tetramethyltin is
a moderate fire hazard when exposed to heat or flame. When heated it emits
acid fumes. It can react with oxidizing materials. (Refer to 4.3.1)

5.4.12.5 Storage. Tetramethyltin shall be stored in a cool, dry, well-
ventilated place in tightly closed containers away from heat, flame and
oxidizing materials. (Refer to 4.3.2)

5.4.12.6 Oisposal. For appropriate procedures, contact the Instal 1ation
Environmental Office, the DRMO,or Safety and Health Offices. (Refer to 4.4)

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

5.4.13 Name. Tetraphenylarsenic Chloride, Monohydrate,’ Reagent
(C6H5)4ASC1.H20 FW436.80

Tetraphenylarsoni urn chloride, monohydrate

5.4.13.1 Technical description. Commercial ly available tetraphenylarsenic
chloride, monohydrate exists as crystal 1ine with a carbon content of 65.63%
and hydrogen content of 5.06%. It loses its water of hydration at 100”C. It
is freely soluble in water, soluble in alcohol or methanol and sparingly solu-
ble in acetone.

wesi~i~~ifon-Manufacturer’s requirements. (No Government

5.4.13.2.1 Requirement. Tetraphenylarsenic chloride, monohydrate, reagent
is available commercially with physical requirement as shown in Table LXXXIV.

TABLELXXXIV. Tetraphenylarsenic Chloride, Monohydrate, Reagent - physical
requirement.

I Melting point (“C) I 257.0 I

5.4.13.3 Use. Tetraphenylarsenic chloride, monohydrate, is used as a
reagent for C~Hg, Zn, perch lorate, periodate and other ions.

5.4.13.4 Safety. Tetraphenylarsenic chloride, monohydrate is highly toxic
by inhalation or ingestion and can be irritating to mucous membranes. Breath-
ing of fumes, mist and dust shall be avoided. It shall be used with adequate
ventilation. Tetraphenylarsenic chloride, monohydrate, can cause irritation
of the skin and eyes. Contact with skin, eyes and clothing shall be avoided.
Wash thoroughly after handling. When heated to decomposi t ion, tetraphenyl -
arsenic chloride, monohydrate, emits highly toxic fumes of arsenic. On con-
tact with acids or acid fumes or when water solutions of arsenical are in
contact with active metals such as Fe, Al , Zn, it emits highly toxic fumes of
arsenic. Arsenic compounds are confirmed carcinogens. The TLV for arsenic
and soluble compounds, as As,.is 0.2 mg/m3. The PEL for arsenic organic
compounds, as As, is 0.5 mg/mJ. (Refer to 4.3.1) :

)

)
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5.4.13.5 Storaqe. Tetraphenylarsenic chloride, monohydrate, shal 1 be
stored in a cool, dry, well-ventilated place in tightly closed containers away
from sources of heat, acids and acid fumes. (Refer to 4.3.2)

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

Tetraphenylarsenic chloride, monohydrate, has an EPA Hazardous
Waste Classification - EP Toxic, Waste No. DO04.

5.4.14 Name. Tetraphenyl si 1ane, Reagent Si (C6H5)4 FM336.51
=aphenylsi 1i cane

5.4.14.1 Technical description. Tetraphenylsilane (pure) exists as color-
less flocculent amorphous particles. Its melting point is 237°C and boiling
point is 428”C. It is soluble in acetic anhydride and chlorosulphonic acid.

spezi.~i%fon-”Manufacturer’s requirements. (No Government

5.4.14.2.1 Requirement. Tetraphenylsilane, reagent is available commer-
cial ly with chemical requirement as shown in Table LXXXV.

TABLELXXXV. Tetraphenyl si 1ane, Reaqent - chemical requi rement.

I Assay 1Si(C&15j4], % by wt I 96.0 I

5.4.14.3 Use. Tetraphenylsilane, reagent, is used as an nmr shift reagent.—

5.4.14.4 Safety. Tetraphenylsilane is highly toxic by inhalation. Breath-
ing of fumes and mists shal 1 be avoided. It shall be used with adequate ven-
tilation. Tetraphenylsilane is irritating to the eyes and skin. Contact with
eyes, skin and clothing shal 1 be avoided. Wash thoroughly after handling.
There is no TLV or PEL referenced for this compound. (Refer to 4.3.1)

5.4.14.5 Storaqe. Tetraphenylsilane shall be stored in a cool, dry, well-
ventilated place In tightly closed containers. (Refer to 4.3.2)

5.4.14.6 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 1isted in 40 CFR.

5.4.15 Name. Tetraphenylsodium Borate, Analyzed Rea ent
?NaB C6H5)4 FW342.23

Sodium tetraphenylboron

5.4.15.1 Technical description. Commercially available tetraphenylsodium
borate exists as white crystals with a melting point of >300”C. It is freely
soluble in water and acetone. It is less soluble in ether and chloroform and
practically insoluble in petroleum ether. The volubility in polar solvents
increases as the temperature decreases.
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5.4.15.2 Specification. Federal, O-C-265, Chemicals, Analytical; General
Specification For.

5.4.15.2.1 Requirements The federal specification chemical and physical
requirements for tetraphenyl sodium borate, analyzed reagent are shown i n Table
LXXXVI.

TABLELXXXVI. Tetraphenyl sodi urn Borate, Analyzed Reagent - chemical and
physical requirements (ACS~.

I Assay lNaB(C6H5)4], rein, % by wt I 99.5
1 Loss on drying at 105”C, max, % by wt I
I “Clarity of solution I To p~~~ test 1’

5.4.15.3 ~. Tetraphenyl sodi urn borate, analyzed reagent, is used as a
reagent for the determination of potassium, ammonium, rubidium and cesium ions.

5.4.15.4 Safety. Boron compounds are not highly toxic. It can be absorbed
through skin. Prolonged contact with the skin shall be avoided. It can
affect the central nervous system. There is no TLV or PEL referenced for this
compound. (Refer to 4.3.1)

5.4.15.5 Storage. Tetraphenylsodium borate shall be stored in a cool , dry
place in tightly closed containers. (Refer to 4.3.2)

5.4.15.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the ORMO,or Safety and Health Offices. (Refer to 4.4)

5.4.16

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

-. Tetraphenyl tin, Reagent Sn(C6H5)4 FW427.12
Wtetraphenyl

5.4.16.1 Technical description. Tetraphenyltin (pure) exists as colorless,
tetragonal crystals from zylene with a density of 1.490 g/cm3 at O“C. Its
melting point is 226°C and boiling point is >420”C. It is insoluble in cold
and hot water. It is soluble in hot benzene, pyridine, carbon tetrachloride,
chloroform and acetic acid. It is slightly soluble in alcohol.

speti~~%’on- Manufacturer’s requirements. (No Government

5.4.16.2.1 Requirement. Tetraphenyltin, reagent is available commercially
with chemical requirement as shown in Table LXXXVI1.

TABLELXXXVII. Tetraphenyl ti n, Reagent - chemical requirement.

j Assay [ Sn(C6H5)4], % by Wt I 97.0 I

5.4.16.3 Use. Tetraphenyltin, reagent, is used as an intermediate in
organic synth=s.

5.4.16.4 Safety. Tetraphenyltin is highly toxic by inhalation. It is
also toxic by percutaneous absorption. It is irritating to the respiratory
tract and mucous membranes. Breathing of fumes and mists shall be avoided.
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Tetraphenyltin shal 1 be used with adequate ventilation. Tetraphenyltin is
irritating to the eyes and skin. Contact with eyes, skin and clothing shall
be avoided. Wash thoroughly after handling. When heated to decomposition, it
emits toxic fumes. It can react with oxidizing materials. Tetraphenyltin is
a S1ight fire hazard when exposed to heat or flame. The TLV for organic tin
compounds, as Sn - skin is 0.1 mg/m3. The PEL for organic tin compounds, as
Sn, is 0.1 mg/m3. (Refer to 4.3.1)

5.4.16.5 Storaqe. Tetraphenyltin shall be stored in a cool, dry, well-
ventilated place in tightly closed container: away from sources of heat and
flame and oxidizing materials. (Refer to 4.3.2)

5.4.16.6 Disposal. For appropriate procedures, contact the Instal 1ation
Environmental Office, the DRMO,or Safety and Health Offices. (Refer to 4.4)

An EPA Hazardous Waste Classification is not listed in

5.4.17 Name. Triethylaluminum, Reagent A1(C2H5)3
~inum triethyl

40 CFR.

Fw 114.17

5.4.17.1 Technical description. Triethylaluminum (pure) exists as a col-
orless liquid with a density of 0.837 g/cm3 at 20”C. Its refractive index is
1.480. It has a freezing point of about -46°C producing two crystalline forms.
Its boiling point is 194”C. It is soluble in liquid hydrocarbons. It is
dimerized in the liquid state and in solution. It is decomposed by water and
is reactive with polar compounds including halogenated hydrocarbons.

swsi!i~l~f’on-”Manufacturer’s requirements. (No Government

5.4.17 .2.1 Requirement. Triethylaluminum, reagent is available
commercially with chemical requirement as shown in Table LXXXVIII.

TABLELXXXVII I . Triethyl al uminum, Reaaent - chemical requirement.

I Assay [Al (C7H~)7], % by wt I 95.0 I

5.4.17.3 Use. Triethylaluminum, reagent, is used as a component of the
catalyst i n Z~l er-type systems of olef i n and diene polymerization.

5.4.17.4 Safety. Triethyl al uminum is a pyrophoric 1iquid that flames spon-
taneously and gives off dense smoke on exposure to air. It is reactive with
water with release of flammable and explosive vapors that can be ignited by the
heat of reaction. Hydrocarbon sol utions of triethyl al uminum may not be pyro-
phoric depending on concentration and temperature. The burning liquid can re-
lease irritating and toxic fumes and smoke. There is no PEL or TLV referenced
for triethylaluminum, but the TLV for aluminum alkyls, as Al, not otherwise
classified is 2.o mg/m3. Inhalation of fumes from burning liquid shall be
avoided. Triethyl al uminum produces severe chemical and thermal burns, predom-
inantly thermal, on contact with eyes and skin by reaction with body moisture.
Contact with eyes, skin and clothing shall be avoided. (Refer to 4.3.1)

5.4.17.5 Storaqe. Triethylaluminum shall be stored in special containers,
blanketed with dry nitrogen under a slight positive pressure, in a cool, well-
ventilated place. (Refer to 4.3.2)
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5.4.17.6 Disposal. For appropriate procedures, contact the Installation )
Environmental Office, the DRMO;or Safety and Health Offices. (Refer to 4.4)

Triethylaluminum has an EPA Hazardous Waste Classification - Ignit-
able, Waste No. DOO1;and Reactive, Waste No. DO03.

5.4.18 -. Triethylboron, Reagent B(C2H5)3 FW98.0
Trlethylborine
8oron triethyl

5.4.18.1 Technical description. Triethylboron (pure) exists as a colorless
liquid with a density of 0.6961 g/cm3 at 23”C. Its melting point is -92.9°C
and boiling point is O°C at 12.5 mm. It is soluble in alcohol and ether.

sws~~i~%fon-”Manufacturer’s requirements. (No Government

5.4.18.2.1 Requirement. Triethylboron, reagent is available commercially
with chemical requirement as shown in Table LXXXIX.

TABLELXXXIX. Triethylboron, Reagent - chemical requirement.

I Assay [B(C7HF)~], % by wt I 98.0 I

5.4.18.3 Use. Triethylboron, reagent, is used as a component of the cata-
lyst in Ziegl=type systems of olefin polymerization.

5.4.lB.4 Safety. Triethylboron is a pyrophoric 1iquid that flames spontan-
eously and gives off dense smoke on exposure to air. It is reactive with water
with release of flammable and explosive vapors that can be ignited by the heat
of reaction. Solutions of triethylboron may not be pyrophoric depending on
concentration and temperature. The burning liquid can release irritating and
toxic fumes. There is no PEL or TLV referenced for triethylboron but inhala-
tion of fumes from burning 1iquid shal 1 be avoided. Triethylboron produces
severe chemical and thermal burns, predominantly thermal, on contact with eyes
and skin by reaction with body moisture. Contact with eyes, skin and clothing
shall be avoided. (Refer to4.3.1)

5.4.18.5 Storaqe. Triethylboron shal 1 be stored in special containers,
blanketed with dry nitro en under a sli ht positive pressure, in a cool ,
well-ventilated place. ?Refer to 4.3.2!

;)

5.4.18.6 Disposal. For appropriate procedures, contact the Installation
Environmental Cffice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Triethylboron has an EPA Hazardous Waste Classification -
Ignitable, Waste No. DOOI; and Reactive, Waste No. DO03.

5.4.19 &. Triethyldial uminum Trichloride, Reagent
(C2H5)3A12C13 FW247.51

Ethyl aluminum sesquichloride

;)
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5.4.19.1 Technical description. Commercially available triethyldialuminum
trichloride exists as a clear liquid with a density of 1.092 g/cm3 at 25”C.
Its freezing point is -20”C and 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. Tri -
ethyl dialuminum trichloride is a 1:1 complex of ethyl aluminum dichloride and
diethylaluminum chloride.

sw2i~iizi?on7”Manufacturer’s requirements. (No Government

5.4.19.2.1 Requirements. Triethyldialuminum trichloride, reagent is
available commercial lY with chemical requirements as shown in Table XC.

TABLEXC. Triethyldialuminum Trichloride, Reagent - chemical requirements.

[( C2H5)3A12C13], rein, % by wt 1 95.0
~ l~~~~num (Al) (:: ~)~ ~ ~ ~~

I
21.5

I Chlorine (Cl) , I 42.2 I

5.4.19.3 Use. Triethyldialuminum trichloride is used as a catalyst for
..- polynerizatio=f olefins and hydrogenation of aromatic compounds.

. ..”
5.4.19.4 Safety. Trietnyldialuminum trichloride is a pyrophoric liquid

that flames spontaneously and gives off dense smoke on exposure to air. It is

(

reactive with water with release of flammable and explosive vapors that can be
ignited by the heat of reaction. Hydrocarbon solutions of triethyldialuminum
trichloride may not be pyrophoric depending on concentration and temperature.
The burning 1iquid can release irritating and toxic fumes and smoke. There is

.,. no PEL or TLV referenced for triethyldialuminum trichloride, but the TLV for
aluminum alkyls, as Al, not otherwise classified is 2.0 mg/m3. Inhalation of
fumes from burning liquid shall be avoided. Triethyldialuminum trichloride
produces severe chemical and thermal burns, predominantly thermal, on contact
with eyes and skin by reaction with body moisture. Contact with eyes, skin
and clothing shall be avoided. (Refer to 4.3.1)

5.4.19.5 Storage. Triethyldialuminum trichloride shal 1 be stored in
special containers, blanketed with dry nitrogen under a S1ight positive
pressure, in a cool, well-ventilated place. (Refer to 4.3.2)

5.4.19.6 Disposal. For appropriate procedures, contact the IflStallati On
Environmental Office, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Triethyldial uminum trichloride has an EPA Hazardous Waste
Classification - Ignitable, Waste No. DOO1; and Reactive, Waste No. DO03.

5.4.20 @&e: Triisobutyl aluminum,
Alumlnum triisobutyl
Tibal

Reagent Al (C4H9)3 FW198.33
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5.4.20.1 Technical description. Commercially available triisobutylalumi -
num exists as a colorless liouid with a densitv of 0.787 a/cm3 at 20”C. Its
melting point is 4°C and boiiing point 73°C at-5 mmHg. it is miscible with
hydrocarbons. It is decomposed by water and reactive with polar compounds
including halogenated hydrocarbons. Triisobutyl aluminum undergoes conversion
to diisobutylaluminum hydride when heated above 50”C.

w~i:i~~iton-Manufacturer’s requirements.

5.4.20.2.1 Re uirement.
+

Triisobutyl aluminum,’ reagent
cially with chemlca requirements as shown in Table XCI.

(No Government

is available commer-

TA8LEXCI. Tri i sobutylal uminum, Reaqent - chemical requi rement.

I Assay [Al (C4~) q], %bywt I 95.7 I

5.4.20.3 Use. Triisobutylalumi num, reagent, is used as a catalyst for
olefin polyme=ation.

5.4.20.4 Safety. Triisobutyl aluminum 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 triisobutyl aluminum
may not be pyrophoric depending on concentration and temperature. The burning
1iquid can release. irritating and toxic fumes and snioke. There is no PEL or
TLV referenced for triisobutylal uminum, but the TLV for aluminum al kyls, as Al
not. otherwise classified is 2.0 mg/m3. Inhalation of fumes from burning
liquid shall be avoided. Triisobutylalumi num produces severe chemical and
thermal burns on contact with eyes and skin by reaction with body moisture.
Contact with eyes, skin and clothing shall be avoided. (Refer to 4.3.1)

5.4.20.5 Storaqe. Triisobutylalumi num shall be stored in special
containers, b]anketed with dry nitrogen under a slight positive pressure, in a

.COO1, dry, well-ventilated place. (Refer to 4.3.2),

5.4.20.6 Disposal . For appropriate procedures,’ contact the Installation
Environmental Off ice, the DRMO,or Safety and Health Offices. (Refer to 4.4)

Triisobutylaluminum has an EPA Hazardous Waste Classification -
Ignitable, Waste No. 0001; and Reactive, Waste No. 0003.

5.4.21 Name. Trimethylal uminum,
~inum trimethyl

5.4.21.1 Technical description.
orless liquid. Its refractive index
q/cm3. Its freezing point is 15.4°C

Reagent “A1(CH3)3 FW72.09

Trimethvlaluminum (Dure) exists as a col -
is 1.432 at 12°C and its ,density is 0.752
and boiling point is 127°C at 760 mmHg.

it is explosive in water and decomposes to Al (OH)3+CHA. It is soluble in ether
and alcohol.

.-.

5.4.21.2 Specification. Manufacturer’s requirements. (No Government spec-
ification)
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5.4.21 .2.1 Requirement. Trimethylaluminum, reagent is available commer-
cially with chemical requirement as shown in Table XCII.

TABLEXCII. Trimethyl al uminum, Reaqent - chemical requi rement.

I Assay [Al (CH-+)-d, % by wt I 98.0 I

5.4.21.3 Use. Trimethylaluminum, reagent, is used as a catalyst for olefin
polymerization=

5.4.21.4 Safety. Trimethylaluminum is a pyrophoric liquid that flames
spontaneously and gives off dense smoke on exposure to air. It is reactive
with water with release of flammable and explosive vapors that can be ignited
by the heat of reaction. Hydrocarbon sol utions of trimethyl al uminum 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 trimethylaluminum but the TLV for aluminum al kyls, as Al, not
otherwise classified is 2.0 mg/m~. Inhalation of fumes from burning liquid
shall be avoided. Trimethylaluminum produces severe chemical and thermal
burns, predominantly thermal , on contact with eyes and skin by reaction with
body moisture. Contact with eyes, skin and clothing shall be avoided. (Refer
to 4.3.1)

,. 5.4.21.5 Storaqe. Trimethylaluminum shall be stored in special containers,
blanketed with dry nitrogen under a slight positive pressure, in a cool well-
ventilated place. (Refer to 4.3.2)..

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

Trimethylaluminum has an EPA Hazardous Waste Classification -
Ignitable, Waste No. DOO1; and Reactive, Waste No. DO03.

5.4.22 Name. Trimethylarsenic, Reagent As(CH3)3 FW120.03
~ethylarsi ne
Arsenic trimethyl

5.4.22.1 Technical description. Trimethylarsenic (pure) exists as a
colorless liquid with a density of 1.124 g/cm3. Its boiling POint iS 70”C.
It is slightly soluble in cold water. It is soJubJe in ether.

spei!i%fon-
Manufacturer’s requirements. (No Government

5.4.22.2.1 Requirement. Trimethylarsenic, Reagent is available commer-
cially with chemical requirement as shown in Table XCV.

TABLEXCV. Trimethylarsenic, Reagent - chemical requirement.

I Assay [As(CH~)q] ,% bywt I 99.8 I

5.4.22.3

[
heterocycl i c

!&. Trimethylarsenic, reagent,
compounds containing arsenic.
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5.4.22.4 Safety. Trimethylarsenic is a pyrophoric liquid that flames
spontaneously on exposure to air. It” is reactive with water with release of
flannnable and explosive vapors that can be ignited by the heat of reaction.
Dilute solutions of trimethylarsenic may not be pyrophoric depending on con-
centration and temperature. The burning 1iquid can release irritating and
toxic fumes. Inhalation of fumes from burning liquid shall be avoided.
Trimethylarsenic produces irritation of the eyes and skin by reaction with
body moisture. Contact with eyes, skin and clothing shall be avoided.
Arsenic compounds are carcinogens of the skin, lungs and liver. The TLV for
arsenic and soluble compounds, as As, is 0.2 mg/m3. The PEL for arsenic
organic compounds (as As) is 0.5 mg/m3. (Refer to 4.3.1)

5.4.22.5 Storaqe. Trimethylarsenic shal J be stored in special containers,
blanketed with dry nitro en under a S1i ht positive pressure in a cool
well-ventilated place. ?Refer to 4.3.2!

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

Trjmethylarsenic has an EPA Hazardous Waste Classification - EP
Toxic, Waste No. DO04; Ignitable, Waste No. DOO1;and Reactive, Waste No. DO03.

5.4.23 m. Trimethyldi aluminum Trichloride, Reagent
(CH3)3A12C13 FW205.43

Methyl aluminum sesquichloride

5.4.23.1 Technical description. Cormnercially available trimethyldial uminum
trichloride exists as a clear colorless liquid with a density of 1.1629 g/cm3
at 25”C. It has a freezing point of 22.8°C and a boiling point of 143.7°C (ex-
trapolated) at 760 mmHg. It is miscible with most liquid hydrocarbons. It is
decomposed by water and is reactive with polar compounds including halogenated
hydrocarbons.

swzi~i~ifon-Manufacturer’s requirements. (No Government

5.4.23.2.1 Requirements. Trimethyldi aluminum trichloride, reagent is
available commercially with physical requirements as shown in Table XCIV.

TABLEXCIV. Trimethyldi aluminum Trichloride, Reagent - physical requirements.

I Melting point (“C) I 23.0 I
I Boiling PO};; 3(”C) ‘1 144.0
I Density (q 1.151 I

5.4.23.3 Use. Trimethyldial uminum trichloride is used as a catalyst for
polymerizatio=f olefins and hydrogenation of aromatics.

5.4.23.4 Safety. Trimethyldial uminum trichloride is a pyrophoric 1iquid
that flames spontaneously and gives off dense smoke on exposure to air. It is
reactive with water with release of flammable and explosive vapors that can be
ignited by ,the heat of reaction. Hydrocarbon solutions of trimethyldial uminum
trichloride may not be pyrophoric depending on concentration and temperature.
The burning liquid can release irritating and toxic fumes and smoke. There is

B8
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(
no PEL or TLY referenced for trimethyldial uminum trichloride but the TLV for
aluminum alkyls, as Al, not otherwise classified is 2.0 mg/m~. Inhalation of
fumes from burning 1iquid shall be avoided. Trimethyldial uminum trichloride
causes severe chemical and thermal burns, predominantly thermal, on contact
with eyes and skin by reaction with body moisture. Contact with eyes, skin
and clothing shall be avoided. (Refer to 4.3.1)

5.4.23.5 Storagg. Trimethyldial uminum trichloride shall be stored in
special containers, blanketed with dry nitro en under a sli ht positive
pressure, in a cool wel l-ventilated place. ?Refer to 4.3.2!

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

Trimethyldialumi num trichloride has an EPA Hazardous Waste
Classification - Ignitable, Waste No. DOO1;and Reactive, Waste No. 0003.

5.4.24 W. Triphenyl antimony Oichl oriole, Reagent
(C6H5)3SbC12 FW423.98

Dichloro-tripheny lantimony

5.4.24.1 Technical description. Triphenylantimony dichloride (pure) exists
as white crystalline solid. Its melting point is 143.0°C. It is insoluble in
hot or cold water. It is soluble in benzene, carbon disulfide and hot alcohol.

wes~:i~~i:on-’ Manufacturer’s requirements. (No Government

5.4.24 .2.1 Requirement. Triphenylantimony dichloride, reagent is avail-
able commercial ly with chemical requirements as shown in Table XCV.

TA8LEXcv. Triphenylantimony Oichl’oride, Reaqent - chemical requirement.

I Assay [( C&qSbCl?] , % by wt I 99.0+ I

5.4.24.3 Use. Triphenylantimony dichloride, reagent, is used as a molec-
ular weight =ndard.

5.4.24.4 m. Triphenylantimony dichloride is toxic by inhalation and
percutaneous absorption. It is irritating to the respiratory tract and mucous
membranes. Breathing of dust, fumes and mist shal 1 be avoided. Triphenyl -
antimony dichloride shal 1 be used with adequate ventilation. Triphenylanti -
mony dichloride is irritating to the eyes and skin. Contact with eyes, skin
and clothing shall be avoided. Wash thoroughly after handling. The TLV and
PEL for antimony and compounds, as Sb, is 0.5 mg/m3. (Refer to 4.3.1)

5.4.24.5 Storage. Triphenylantimony dichloride shal 1 be stored in a cool ,
dry, well-ventilated place in tightly closed containers. (Refer to 4.3.2) ‘”

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

Antimony and compounds (not otherwise specified )(NOS) has an EPA
Hazardous Waste Classification - Toxic.
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5.4.25 Name. Triphenyltin Chloride, Reagent (C6H5)3SISC1
~ro-triphenyltin

5.4.25.1 Technical description. Triphenyltin chloride (pure)
colorless crystals. Its melting point is 106.O”C and its boiling

FW385.46

exists as
point is

240. O”C at 13.5 rim!. It is insoluble in hot or cold water and soluble in
organic solvents.

5.4.25.2 Specification. Military, MIL-STD-51130, Chemicals, Reagent Grade;
General Specification For (Metric)

5.4.25.2.1 Requirement. The military specification physical requirement
for triphenyltin chloride, reagent is shown in Table XCVI.

TA8LEXCVI. Triphenyltin Chloride, Reagent - physical requirement.

I Melting point (“C), min - max I 105 - 107 !

5.4.25.3 Use. Triphenyltin chloride, reagent, is used in organic synthesis
as an intermefite.

5.4.25.4 Safety. Triphenyltin chloride is highly toxic by inhalation. It
is irritating to mucous membranes. 8reathing of dust and mist shal 1 be avoid-
ed. It shall be used with adequate ventilation. Triphenyltin chloride is
irritating to the eyes and skin. . Organic tin compounds are also toxic by Per-
cutaneous absorption. Contact with eyes, skin and clothing shall be avoided.
Wash thoroughly after handling. When heated to decomposition or in the pre-
sence of acids or acid fumes, triphenyltin chloride emits highly toxic chlo-
ride fumes. The TLV for organic tin compounds, as Sn - skin is 0.1 mg/m3.
The PEL for tin organic compounds is 0.1 mg/m3. (Refer to 4.3.11

5.4.25.5 Storaqe. Triphenyltin chloride shall be stored in a cool, dry,
wel l-ventilated place in tightly closed containers away from acids and acid
fumes. (Refer to 4.3.2) i

5.4.25.6 Disposal. For appropriate procedures, contact the Instal 1at ion
Environmental Off ice, 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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6. NOTES

““(
.

(’

6.1 Intended use. This standard is intended to cite nomenclature, for-
mulas, physical and chemical properties, specifications requirements, military
and typical commercial uses, safety information, storage information, disposal
information for metal organic compounds, reagent grade (including ACS and
USP-NF Compounds) prepared for applications by the Department of Defense.

6.2 Subject term (key word) 1istinq.

Aluminum Butoxi de (tert- ), Reagent
Aluminum Butoxide (tri-sec-), Reagent
Aluminum Ethoxide, Reagent
Aluminum Isopropoxide, Reagent
Anrnonium Iron (111) Oxalate, Trihydrate, Reagent
Ammoniurn Titanyl Oxal ate, Monohydrate, Reagent
Bari urn Acetate, Anhydrous, Analyzed Reagent
Cadmium Acetate, Oihydrate, Analyzed Reagent
Calci urn Acetate, Monohydrate, Analyzed Reagent
Calcium Citrate, Tetrahydrate, Analyzed Reagent
Calcium Oxalate, Monohydrate, Analyzed Reagent
Cerium ( III) Oxalate, Nonylhydrate, Reagent
Chromiurn (III) Acetyl acetonate, Reagent
Cobalt ( I I ) Acetyl acetonate, Reagent
Cobal tous Acetate, Tetrahydrate, Analyzed Reagent
Copper “(I I ) Ethyl acetoacetate, Reagent
Cupric Acetate, Monohydrate, Analyzed Reagent
Cupric Oxalate, 1/2 Hydrate, Analyzed Reagent
Diethylaluminum Chloride, Reagent
Diethyltin Dichloride, Reagent
Oiisobutylaluminum Hydride, Reagent
Dimethyl boron Bromide, Reagent
Dimethyl cadmi urn, Reagent
Diphenyltin Dichloride, Reagent
Exposure limits, hazardous chemicals
Ferric Acetylacetonate, Reagent
Ferric AmmoniumCitrate, Analyzed Reagent
Ferric Citrate, Pentahydrate, Analyzed Reagent
Ferrous Oxalate, Dihydrate, Reagent
Hazardous wastes, disposal and storage of
Information, hazardous chemicals
Lead Acetate, Tri hydrate, Analyzed Reagent
Lead Citrate, Tri hydrate, Reagent
Lead Subacetate, Anhydrous, Analyzed Reagent
Lithium Butoxide (tert-), Reagent
Lithium Methoxide, Reagent
Lithi urn Oxal ate, Analyzed Reagent
Lithium Phenoxide, Reagent
Magnesium Acetate, Tetrahydrate, Analyzed Reagent
Magnesium Acetylacetonate, Dihydrate, Reagent
Manganous Acetate, Tetrahydrate, Analyzed Reagent
Mercuric Aceta”te, Anhydrous, Analyzed Reagent
Metal Al koxides
Metal Carboxyl ate
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Metal Chelates
Methyl mercuric Chloride, Reagent
Methyl mercuric Iodide, Reagent
Molybdenum Oxide Acetyl acetonate, Reagent
Nickel Acetate, Tetrahydrate, Analyzed Reagent
Nickel Acetyl acetonate, Monohydrate, Reagent
Nickel Oxalate, Oihydrate, Reagent
Organometal lic Compounds
Pal ladium Acetylacetonate, Reagent
Phenylmercury Chloride, Reagent
Potassium Acetate, Anhydrous, Analyzed Reagent
Potassium Butoxide (tert-), Reagent
Potassium Citrate, Monohydrate, Analyzed Reagent
Potassium Ethoxide, Reagent
Potassium Hydrogen Phthalate, Anhydrous, Acidimetric
Potassi urn Hydrogen Tartrate, Anhydrous, Analyzed Reagent
Potassium Oxalate, Monohydrate, Analyzed Reagent
Potassium Sodium Tartrate, Tetrahydrate, Analyzed Reagent
Potassium Tartrate, 1/2 Hydrate, Analyzed Reagent
Potassium Titanyl Oxalate, Dihydrate, Reagent
Praseodymium Oxalate, Decahydrate, Reagent
Safety, hazardous chemicals
Samarium Oxalate, Decahydrate, Reagent
Scandium Oxalate, Pentahydrate, Reagent
Silver Acetate, Anhydrous, Analyzed Reagent
Sodi urn Acetate, Anhydrous, Analyzed Reagent
Sodium Acetate, Trihydrate, Analyzed Reagent
Sodi urn Bitartrate, Monohydrate, Analyzed Reagent
Sodium Butoxide (tert- ), Reagent
Sodium Ethoxide, Reagent
Sodi urn Formate, Anhydrous, Analyzed Reagent
Sodium Oxalate, Anhydrous, Analyzed Reagent
Sodium Sal icylate, Anhydrous, Analyzed Reagent
Sodi urn Tartrate, Dihydrate, Analyzed Reagent
Strontium Acetate, 1/2 Hydrate, Analyzed Reagent
Terbium Oxalate, Oecahydrate, Reagent
Tetraethyltin, Reagent
Tetramethylsi lane, Analyzed Reagent
Tetramethyltin, Reagent
Tetraphenylarsenic Chloride, Monohydrate, Reagent
Tetraphenylsilane, Reagent
Tetraphenyl sodium Borate, Analyzed Reagent
Tetraphenyltin, Reagent
Than ium Ethoxide, Reagent
Thai 10US Acetate, Anhydrous, Reagent
Thai 10US Formate, Anhydrous, Reagent
Tin Chloride Acetylacetonate, Reagent
Titanium Butoxide, Reagent.
Titanium Propoxide, Reagent
Triethylal uminum, Reagent.
Triethylboron, Reagent
Triethyldial uminum Trichloride, Reagent
Tri isobutylaluminum, Reagent
Trimethylaluminum, Reagent
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Trimethylarsenic, Reagent
Trimethyldial uminum Trichloride, Reagent
Triphenylant~mony Dichloride, Reagent
Triphenyltin Chloride, Reagent
Uranyl Acetate, Dihydrate, Analyzed Reagent
Zinc Acetate, Oihydrate, Analyzed Reagent

6.3 Abbreviations. The use of abbreviations in this military standard
are in accordance with MIL-STD-12 where applicable. Metric system abbre-
viations and symbols are in accordance with ASTME 380.

(
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