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Beneficial comments (recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be addressed
to: Commanding Officer, U.S. Army Chemical Research, Development and Engi-
neering Center, ATTN: SMCCR-PET-S, Aberdeen Proving Ground, MD 21010-5423,
by using the self-addressed Standardization Document Improvement Proposal
(DD1426) appearing at the end of this document or by letter.
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This is the book format standard generated on esters and metal organics,
technical grade. It is intended to provide design data relating to esters
and metal organics, including safety, storage and disposal information
useful to the Department of Defense. This is not a procurement document.
This document is not intended to restrict any service in selecting new items
required to support state-of-the-art changes.

The Revision B of this standard has added new safety, storage and disposal
guidance for all materials, a Section 6 and an index and the following added
compounds: n-Amyl Alcohol, p-tert-Butylphenol, Disodium, Trisodium and
Tetrasodium Salts of Ethylenediaminetetraacetic Acid, Ethylene Glycol
Monoethyl Ether Acetate, Hexylene Glycol, Isobutyl Alcohol, Isopropyl
Alcohol, p-Nitresodiphenylamine, Phenol, n-Phenylmorpholine, 1-,2-Propane-

diol, Quinonedioxime, Resorcinol and Tetraethylene Pentamine.
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1. SCOPE

1.1 Coverage. This standard is a presentation of nomenclature, formulas,
physica1 and chemical properties, specification requirements, military and
typ1cal comm rcial uses, safety information, storage information and disposal
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1nh1b1tor rubber compound1ng, absorbers of gases (carbon diox
dioxide, oxygen and the 1ike) chelating agents, textile lubricants, anti-icing
additives and in the production of propellants, dyes, rubber accelerators and
photographic products.

1.3 (Classification. The items in this standard are classified on the basis

iz e 1catian P LTing

of chemical composition as alcohols and amines.
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2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifica-
tions, standards, and handbooks form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Spec%f‘catwcns
and Standards {DODISS) and supplement thereto, cited in the solicitation

SPECIFICATIONS

FEDERAL

0-C-940 Cyclohexylamine, Technical

0-D-1271 Diethylenetriamine, Technical

0-E-780 Ethylene Glycol Monomethyl Ether

0-G-491 Glycerol, Technwca1 (High Gravity)

0-M-232 Methanol (Methyl Alcohol}

0-M-575 Morpholine, Technical

TT-1-735 Isopropyl Alcachol

TT-£-781 Ethylene Glycol Monoethyl Ether Technical

PPP-C-2020 Chemicals, Liquid, Dry and Paste, Packaging of
MILITARY

MIL-D-98 Diphenylamine, Technical

MIL-E-199 Ether, Diethyl, Technical

MIL-H-502 Hexamethylenetetramine, Technical

MIL- E 7125 Ethy1ene Glycol Monoethyl Ether Acetate, Technical

MIL-E-9500 cuuy-ene ulybu], Technical

MIL-A-10450 Aniline, Technical (Metric)

MIL-T-12014 Tributy]amine, Normal (Metric)
MIL-D-20305 Dimethylaniline
MIL-R-22578 Resorcinol

MIL-D-23296 Diethylene Glycol
MIL-M-23573 Monoethanolamine Chelating Agent Solution
MIL-T-24494 Tetra-, Tri-, and Disodium Salts of Ethylenediamine-

tetraacetic Acid (EDTA) Water Treatment Chemicals,
Boiler, Shipboard Use

MIL-N-47061 n- Phenylmorphol1ne

YR & r aAavnAra b o R e P N

MiL-1-4/U04 teitraeiny I enepenLdmlne

MIL-E-50011 Ethanolamines (Monoethanolamine, Diethanolamine and

Triethanolamine), -Technical
MIL-Q-51093 Quinonedioxime, Commercia] Grade
MIL-R-60864 Resorcinol

MIL-G-81239 Giyceroi Monoo]eate
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FEDERAL

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

MILITARY
MIL-STD-12 Abbreviations for Use on Drawings, Specifications,
Standards and in Technical Documents
(Unless otherwise indicated, copies of federal and military specifications,
standards and handbooks are available from the Standardization Documents Order
Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents, drawings, and publications. The follow-

ing other Government documents, drawings, and publlcat1ons form a part of this
standard to the extent speCTriéd hérein. Unless otherwise specified, the issues
are those cited in the solicitation

94-580 Resource Conservation and Recovery Act
CODE OF FEDERAL REGULATIONS (CFR)
Title 29 Department of Labor, Occupational Safety and Health
Administration
Title 40 Protection of the Environment; Environmental Protec-
tion Agency
Title 49 Department of Transportation; Hazardous Materials
Regulations
DEPARTMENT OF DEFENSE (DOD)
DODISS Department of Defense Index of Specifications and
Standards
-1 Storage and Materials Handling

R
-M Defense Utilization and Disposal Manual
DOD Hazardous Materials Information System, Hazardous

Item Listing

T8 MED 506 Occupational and Environmental Health Occupational
Vision

TM 38-250 Packaging, Materials Handling - Preparation of Haz-
ardous Materials for Military Air Shipment

Styie Manual
(Application for copies should be addressed to the Superintendent of Documents,
U.S. Government Prxntlng Office, Washington, DC 20402.)

(7§}
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(Application for copies should be addressed to NIOSH, 4676 Columbia Parkway,
Cincinnati, OH 46226-1998.)

2.2 Non- Government publications. The following documents form a part of
this document to the extent specified herein. Unless otherwise specified, the
jssues of the documents which are DOD adopted shall be those Tisted in the issue

of DODISS cited in the solicitation. Unless otherwise specified, the issues of

documents not listed in the DODISS are the issues of the documents cited in the
solicitation.

AMERICAN CONFERENCE OF GOVERNMENT INDUSTRIAL HYGIENISTS (ACGIH)

TLVse Threshold Limit Values for Chemical Substances in the Work Environ-
ment Adopted by American Conference of Government Industrial Hygienists (ACGIH)

with Intended Changes.

(Application for copies should be addressed to American Conference of Governmen-
tal Industrial Hygienists, 650C Glenway Avenue, Bldg D-7, Cincinnati, OH 45211.)

(Application for copies should be addressed to American National Standards
Institute, 1430 Broadway, New York, New York 10018.)

AMERICAN SOCIETY FOR TESTING AND MATERIAL (ASTM)
D 304 Standard Specification for n-Butyl Alcohol
D 319 Standard Specification for Amyl Alcohol (Synthetic)
D 330 Standard Specification for 2-Butoxyethanol
D 331 Standard Specification for 2- Ethoxyethanoi
0 770 Standard Specification for Isopropyl Alcohol
D 1007 Standard Specification for sec-Butyl Alcohol
D 1152 Standard Specification for Methyl Alcohol
D 1257 Standard Specification for High Gravity Glycerin
D 1719 Standard Specification for Isobutyl Alcohol
D 2439 Standard Specification for Refined Phenol-405
D 2636 Standard Specification for Hexylene Glycol
D 2691 Standard Specification for Diethylene Glycol
D 2693 Standard Soec1f1cat1on for Ethylene Glycol
D 2695 Standard Specification for Propylene Glycol
D 2696 Standard Specification for Dipropylene Glycol
D 2871 Standard Specification for p- tert Butylphenol 98
D 3128 Standard Specification for 2-Me tﬁoxyeuhano’.
D 3622 Standard Specification for n-Prop 1 Alcohol (1-Pr Q])
E 380 Metric Practice
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(Application for copies should be address Am n
Materials, 1916 Race Street, Philadelphia, PA 19103.)
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
National Fire Codes
(Application for copies should be addressed to National Fire Protection Associ-
ation, Battery March Park, Quincy, MA 02269.)

(Non-Government standards and ther publications are normally available from the

organizations that prepare or distribute the documents. These documents aliso may
be available in or through 11b‘ rﬁ s or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and

requlations unless a specific exemption has been obtained.

' d b as a2 e A N ]



Abbreviations:

Pt/Co scale

cal/g-deg
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3. DEFINIT
(Abbreviations conform to the GPO Style Manual and as shown
hereinafter.)

Refractive index at 20°C. The superscript indicates the temper-
ature in degrees Ceisius. The subscript indicates the waveiength
for sodium light.

Boiling point at 760 mm of mercury. The subscript indicating the
pressure in millimeters of mercury.

Centipoise (viscosity)

Specific gravity at 20°C and 20°C. The superscript indicating
the temperature of the measured liquid, and the subscript indi-
cating the temperature of water, viz. This example is 20 degrees

Celsius for the liquid under consideration and 20 degrees is the
comparative 1iquid water at 20 degrees Celsius.

Dry point at 760 mm of mercury. The subscript indicating the
pressure in millimeters of mercury.

Percent by weight.

Permissible Exposure Limits,

Lethal dose where the subscript indicates the percent of the
population who do not survive.

ity Charvartors
T o RN RS A

Tnva
FUA J ia

~
LI

Time weighted average is the employee’s average airborne exposure
in any 8-hour work shift of a 40-hour work week, which shall not
be exceeded.

Platinum-Cobalt scale for color.

Specific heat in calories per gram per Celcius degree.

PN . ]
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4. GENERAL REQUIREMENTS

4.1 Packaging data and labeling. All chemicals inc]ud d in this standard
shall be packaged in accordance with Federa] Spec1f1cat PPP-C-2020 and all
app|1cabie documents referenced therein. Shipping Co‘La‘ﬁer‘ shall be labeled
1—. arrnvAdancn with ~timemant Nanawmtmant A€ Trancnartatinn IMNTY Havyardnite Matavriale
HIl aLLulr uailive wilLll \_ulll‘:llb UCPEI LHICHL LI ucu SPVI LALIUN (VU T1acal WVUo 1avel 1ai o
Regulations applicable each chemical. When shipping by military aircraft the
redu1rements of TM 38- 250 shall apply. In addition, each item shall be packaged

and labeled as specified in the app]1cab1e contract or order. All labels shall
also comply with Hazard Communication Standard, 29 CFR 1910.1200(f).

A 2 e msadmiin mmadbnintale 2o lasaad e nnN cNEn £ NANN Hasamdmite Madbamialea

8.4 "d‘dluuu; Hdater d!} [RIANCIRII- U] |18 UUU ODUJIV. 9, U NTacai youd dl.:l idi o>
Information Svstem (HMIS) acquires. reviews cfnroc and disseminates Material
I VI AL TVl JJJD‘II! \IIII‘U, u\-\{u L ] LJ, LA~ J |‘.wa - NV Y WATTINS W WP NN P TTA W N W II\--\’ L .
Safety Data Sheet {MSDS) inform tion for a]] hazardous materials used by DOD

Material Safety Data. The MSDS 1s prepared in accordance with the instructions

| PO | s 2

P o e Y [«a g n) - . PR | A oYY Y., .otal L -
OoT I’CU D2IU-313; ana 3sSndili comply NILH requ1remem.> Ul' naZdarda LO"'HUH]LBL)DH
Ctandavd 2Q CER 1Q1IN 120N\
JLGI!UOIU, “ 7 i N LJJU-]LVV\SI

4,3 Safety.

4.3.1 Personal protective measures. The necessary respiratory, eye and
skin protection to be used when handiing chemicals shall be prescribed by the
mgrnnnr1k1n Iinctallatinn sndiietwvial huasana madiral and cafaty anthawmsitiane
IL)P a2t Wi ifiovaittacviuil TnuuguS L jad it SICIIC, HTcuiILCai aliu scaiceu QULIIUl T LITOo .

4.3.1.1 Respiratory protection. Use of respirators is allowed under very
specific circumstances to include: when effective engineering contrels are not
feasible or while being instituted. Respirators shall be approved by the Nation-

al Institute for Occupational Safety (NIOSH) or by the Mine Safety and Healtt
Adminictwvmatrinn MCLAN Daocnivatinn nratartinn nramvaine chall ha aAactdahlichad
ARUIHIINioLvracviulil \IIJHH,. ncopiiravivi IULCLLIUII p'Usl anly dila i i UT coLraut ioilicu,
Employees shall be medically cleare d, trained and fit tested prior to using
respirator protection. Respirators shall be selected based on hazard

4.3.1.2 Skin protection. Personnel using these compounds shall be provided
with and required to use protective gloves, sieeves, aprons, and boots whenever
indirat+nd Calortinn f nrntartiuvo ~lnthina chall ho hacad nn avaluatinn nf
1iidivavcocu.,. ST iITL LIV vl Vl VLCuLiLiIYT \..IULIIIIIS 21tQal l 194 - vaotu Vil cvaildauv v vi
compounds and their use. Supporting safety or industrial hygiene personnel

...... =¥

should be contacted to ensure proper selection of protect1ve clothing. Protec-

tive creams and ointments commonly known as "barrier creams" may be of value in

certain cases. However, barrier creams shall not be used to repTace protective

clothing. In case of contact with the skin, wash affected areas thoroughly with
1A

watar Cuan age amamaanrcry chawunve chall ha larcsatand within EN Fant €
DO
o

waier. cye v
where there is a

S allu \:IHCIBCIILJ 201U nl) 00al |9 4 =4 TtviLaulvcu witiriiy vy 1L vl

tential for direct contact with harmful chemicals. Fmernnnrv

showers and eye lavages shall meet minimum requirements of ANSI Standard 187 1

Access to showers and eye lavages shall not be obstructed. When transferring

chemicals, eye 1avages and emergency showers shall be within 50 feet of the

transfer point. Emergency showers shai? be equipped with a valve that will fully
i

Aanan with Ana ou 11 and Aalivaw 20 I1an nn
UpTii wilil Uit pui andg aeéiiver ou ya TUIS Ul waierl pe

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

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

4.3.1.5 Exercise. Participation in training exercises shall be stressed
to demonstrate skills in the use of personal protective equipment and emergency

response equipment.

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

4.3.2.1 Flammable, ccmbustible, pyrophoric and ignitable materials. A
flammable material is generally any solid, Tiquid, 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 100°F (37.8°C). A combustible liquid is defined, by DOT in the above
reference, as one having a closed cup flash point at or above 100°F and below
200°F (93.3°C). A pyrophoric liquid is defined, by DOT in the above reference,
as one that ignites spontaneously in dry or moist air at or below 130°F (54.4°C).
Materials with flash points of 200°F or higher are not considered to be nonflam-
mable or noncombustible, but are to be considered as burnable. The Environmental
Protection Agency (EPA), in Part 261, Subpart C, Section 261.2]1 of 40 CFR (refers
only to materials that have become waste materials), designates the criteria for
flammable and combustible materials and oxidizers that exhibit the characteristic
of ignitability (I). Liquids with closed cup flash points of less than 140°F
(60°C) are defined by EPA as ignitable. The autoignition point (temperature) of
a substance is generally defined as the minimum temperature required to initiate
or cause self-sustained combustion in the absence of a spark or flame. Materials
that ignite easily under normal industrial conditions are considered to be
dangerous fire hazards. Such Materials shall be stored in a manner to prevent
ignition and combustion. Easily ignitable substances, such as reducing agents,
shall be kept away from strong oxidizing agents. Al1 containers shall be tightly
sealed. It is important to provide adequate ventilation in storage areas, and
to locate the storage areas of these items away from fire hazards. Ample fire
control equipment shall be easily accessible. Storage buildings, rooms and
cabinets shall comply with provisions of the National Fire Codes. The building
shall be electrically grounded and signs posted to prevent the lighting of
matches or smoking in the area. Flammable storage areas shall be equipped with
smoke or fire detection equipment.

4.3.2.2 MWater-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. (Refers only to
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well-ventilated, cool, dry areas. A1l containers shall be tightly sealed. Thes
mater1als are a fire hazard in contact with water or moisture; therefore, it is

essential that no sprinkler be used. Otherwise, the bux]dxng shall conform to
that required for storage of flammable materia1s The budeing shall be water-

proof, located on high ground, and separated from other storage areas.

4.3.2.3 Incompatible 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 DOD 4145.19-R-1 and local supplemen-
tary requirements that insure safe storage conditions. Hazardous storage com-
patibiiity codes are provided in the HMIS referred to in 4.2.

4.2.3 Chemical hazardous exposure limits. Chemical hazardous exposure

" e o SeSmr v  wiip vy o

limits for a1rborne concentrations of substances are obtained from the current
TLVse Threshold Limit Values for Chemical Substances and Physical Agents and
Biological Exposure Indices, adopted by the American Conference of Government
Industrial Hygienists (ACGIH); current Occupational Safety and Health Administra-

+3inn INCUHAY Dawvmiccihla Fyvnnciirva | imite [DEIY 90 CFD Cartinn 101N 11\00 and
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NTOQH\hpcné%pndat1on for Environmental Fxngsure Limits. Such information is also
shown in MSDSs and the HMIS referred to in 4.2. Carcinogenic substances are
listed by OSHA in Category I for confirmed carcinogens, and in Category II for
suspected carc1nogens Category I substances have standard exposure limits set

at the jowest poss bie levels. Category 11 subs

EPA toxic (T). Some chemical compounds have been designated by
T) in accordance with the criteria shown in Part 261, Subpart
(a){(3) of 40 CFR. (Kerers oniy to materxals that nave become

A Cnh Ammawmaial ~ha wa Tscéad andan
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n 261.33(f).
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 26i.1i{aj(2) of the above reference,
which refers only to materials that have become waste materials. Some commercial

chemical products are listed as acute hazardous in toxicity under Subpart D,
Section 261.33(e).

—~

4.4 Poliijution and disposai.

4.4 1 Pollution potential. A1l 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 materijal. To minimize disposal
problems, it is recommended that no more than a one year’s supply of each item
listed in this standard be stocked. \UWhen stocks have been declared excess or
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unserv1ceab1e they will be disposed of in accordance W1th the Defense Ut111za~

tion and Disposal Manual, DOD 4160.21- n, and applicabie DOD Policy Memoranda.
Guidance can be obtained from your servicing Defense Reutilization and Marketing

Office (DRMO) on procedures required for proper reporting and turn-in.

4.4.3 Disposal and storage of hazardous wastes. Items are classified and

managed as hazardous wastes as defined by the Resource Conservation and Recovery
Act (RCRA) (Public Law 94-580). Items have been identified as meeting the
characteristics (i.e., ignitable, corrosive, reactive or TCLP) or are listed
(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 DOD 4160.21-M. Disposal of such items
shall be managed in accordance with the Installation Environmental Office, the
DRHO or the Safety and Hea]th Offlce to insure  proper report1ng of disposal and

th:dblll!:ll\. dLLIUlI) LU LhC UO EFH dllu .)LGLE, dllu )lldll UE mundgeu l" a(,(.uruance
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 commer-
cial 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. Physi-
cal custody wiil be accomplished by the activity with conforming storage or most
nearly conforming storage. When physical custody is in question, the Post
Commander will make the final decision. In all cases where the wastes are to be

collected, stored, transported and disposed of at a State or local permitted
dispgsa] faci]ity the 1donf1fv and dncrr1pf1nn of the waste shall be maintained

Sred U SO

and recorded in accordance w1th Part 262 of the above reference. Transportation
of the waste shall be in accordance with Part 263 of the above reference, Stan-

dards Applicable to Transporters of Hazardous Waste.

4.4.3.1 (Cleanup liguid spills. To control the migration of spiiled or
leaking liquids, dike around the item with an inert, dry absorbent (e.g., clay,
sawdust or vermiculite) or follow installations spi]l plans (Spill Prevention
Control and Countermeasure Plan and Installations Spill Contingency Plan).
Control entry to the spill site and segregate salvageable materials away from the
spill area. Initiate waste cleanup operations immediately in accordance with
local procedures. The residue shall be safely handled and transported to an
approved or permitted disposal or storage facility. Packaging, labeling, trans-
portation and record-keeping requirements for this waste material are determined
by the appropriate Federal and State agencies and local procedures. It is
recommended that all activities involving disposal preparat1on and transportation
to commercial facilities be properly coordinated with the appropriate Federal and
State agencies responsible for health and environmental aspects of hazardous
materials. It is imperative that the proper description of waste accompany the

p"‘”ged item at all times. Final d‘;Sp"SE] of the waste item shall be accom-
plished by reutilization, transfer, donation or sales by DRMS in accordance with
DOD 4160.21-M or by ultimate dwsposa1 as described in 4.4.3.2. Spill residue,
including contaminants, to be turned in to the DRMO shall first be properly
identified, containerized, and labeled. For large scale spills that grossly

contaminate the environment, the Chemical Transportation Emergency Center (CHEM-

10
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TREC), can be called for assistance. Applicable procedures of the local spill
c ontrol plan shall be followed. Necessary resp1ratory, eye, and skin protection
easures are to be used while performing cleanup operations.

4.4.3.2 U1t1mate disposal UTtimate d1sposa| shall be accompllsneo at a
L4 PR amm b d mia Al amms LamniVlidy, Aancsmema ad

permitted or approved hazardous waste treatment or disposal facility designated
by the Installation Environmental Office, DRMO, or Safety and Health Offices.

4.4.4 DISCLAIMER. RECOMMENDED DISPOSAL INSTRUCTIONS ARE FORMULATED FOR
USE BY ELEMENTS OF THE DEPARTMENT OF DEFENSE. THE UNITED STATES OF AMERICA IN

NO MANNER WHATSOEVER EITHER EXPLICITLY OR IMPLICITLY WARRANTS, STATES, OR INTENDS

SAID INSTRUCTION, TO HAVE ANY APPLICATION, USE OR VIABILITY BY OR TO ANY PERSON
0OR PERSNNS r‘rw‘mm"rn.u~ QUTSIDE THE nronn‘mrm_' OF DEFENSF OR ANY PERSON OR PERSONS

UN {f LRJUITY LUITITVIV L LITITVWU VWV IIJVIWVM Th WULf inrinieis Wikl LiVJ i W LSRN A

CONTRACTING WITH ANY INSTRUMENTALITY OF THE UNITED STATES OF AMERICA AND DIS-
CLAIMS ALL LIABILITY FOR SUCH USE. ANY PERSON USING THESE INSTRUCTIONS WHO IS
NOT A MILITARY OR CIVILIAN EMPLOYEE OF THE UNITED STATES OF AMERICA SHOULD SEEK
COMPETENT PROFESSIONAL ADVICE TO VERIFY AND ASSUME RESPONSIBILITY FOR THE SUITA-

BILITY OF THESE INSTRUCTIONS TO THEIR PARTICULAR SITUATION REGARDLESS OF SIMILAR-
ITY TO A CORRESPONDING DEPARTMENT OF DEFENSE OR OTHER GOVERNMENT SITUATION.
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5. DETAILED REQUIREMENTS
5.1 Name. n-AMYL ALCOHOL CHy(CH,) ,OH
n-Butyl Carbinol
1-Pentanol
Pentyl Alcohol
Amyl Alcohol (Synthetic)
5 1.1 Technical description. n-Amyl alcohol is soluble in methyl
alcohols and has characteristics shown in Table I.

TABLE I. Characteristics of myl Alcohol
Property Characteristics
Refractive index, ngo 1.4103
Boiling point, bp_av *C 137.5
Melting point, °C -79
Flash point (closed cup), °C (°F) 38 (100)
Solubility in water, gm/100 ml 2.7

Specifications.

5.1.2.1 Requirements. n-Amyl alcchol conforms to Table II.
TABLE I11. Physical and Chemical Properties
of n-Amyl Alcohol.
Requirements
Property
Min M
Apparent sD ,C1f1C cravxtv
< 0.812 0.820
25
o e 0.809 0.817
Color, Pt/Co scale --- 15
Nic+3s1latsnn vranno
UidLiiiatiuil ranyc
bp. ., °C 127.5 ---
~r760t < = e
dpv‘nv °C ==- 139.0‘
Water, % by wt --- 0.3
Acidity (free acid as ,
acetic acid), % by wt 0.01¢
= This quantitative water 1imit ensures that the mate
rial is miscible without turbidity with 19 voiumes o
OO e ncam - hamd awmn ~ 4 aTNner
37 pt‘rLCHL nepudiic at cu ¢
e/ Equivalent to 0.093 mg of KOH per gram of sample
5.1.3 se. n-Amyl alcohol is used in organic synthesis,
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and as a solvent.
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5.1.4 Safety.

5.1.4.1 Health hazard. n-Amyl alcohol is a skin irritant, as well as an
irritant to the eyes and respiratory tract and can be toxic as an inhalant. In
case of contact with the skin, flush affected areas with water for at least 20
minutes and obtain medical attention immediately. LDy, orally in rats is 3.03
g/kg. (Refer to 4.3.1)

5.1.4.2 Fire and explosion hazard. n-Amyl alcohol is a combustible liquid
that can produce explosive vapor mixtures in air.

5.1.4.3 Reactivity. n-Amyl alcohol is reactive with inorganic acids,
anhydrides, oxides and oxidizing compounds.

5.1.5 Storage. n-Amyl alcohol is stored in the original container (1-
gallon jar, 5-gallon carboy and 55-gallon drum). Storage space is away from heat
and open flame and where the temperature is below 100°F (38°C). The shelf life
is unlimited in closed, sealed containers. (Refer to 4.3.2)

5.1.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills shall be absorbed with a nonreactive absorbent and placed in sealea
containers for disposal. Large spills shall be diked Lo prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

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

5.2 Name. tert-AMYL ALCOHOL CH;CH,COH(CHy), MW 88.15
Dimethyl Ethyl Carbinol
2-Butanol-2-methyl (IUPAC)
Amylene hydrate
tert-Pentanol
tert-Pentyl Alcchol (SOCMA)

5.2.1 Technical description. tert-Amyl alcohol is an isomer of amyl
alcohol. It is a colorless liquid, with a camphor odor and a burning taste.
Slightly soluble in water, miscible with an alcohol and ether. Solutions are
neutral to Titmus. It is derived from the fractional distillation of mixed
alcohols resulting from the chlorination and alkaline hydrolysis of pentanes.
tert-Amyl alcohol conforms to Table III.

f-—
(7%}
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TABLE 1II. Quantitative Requirements of
tert-Amyl Alcohol.
Requirements
Characteristic
Min Max
— . ,
Specific gravity, dy - 0.81
Vapor pressure (mm Hg) at 68°F 8 ---
Vannr dancitv [Air = 1 N) 20 -
vnyvn A AL LR § ‘r\ll 4 ey ~ e W
Distillation data:
Distillate at 100°C, % by vol. .- 5
‘Distillate at 103° C, % by vol. 85 ---
Flash point (open cup), °C (°F) 15.5 (59) ---

5.2.2 Specifications. None.

5.2.4.1 Health hazard. tert-Amyl alcohol is a skin irritant, as well as
an irritant to the eyes and respiratory tract and can be toxic as an inhalant.
In case of contact with the skin, flush affected areas with water for at least
20 minutes and obtain medical attention immediately. LD., orally in rats is 3.03
g/kg. (Refer to 4.3.1) }

5.2.4.2 Fire and explosion hazard tert-Amyl alcohol is a combustible
Tiquid that can produce explosive vapor mixtures in air

5.2.4.3 Reactivity. tert-Amyl alcohol is reactive with inorganic acids,
anhydrides, oxides and oxidizing compounds.

5.2.5 Storage. tert-Amyl alcohol is stored in the original container (1-
gallon jar, 5-gallon carboy and 55-gallon drum). Storage space is away from heat
and open flame and where the temperature is below 100°F (38°C). The shelf life
is unlimited in closed, sealed containers (Refer to 4.3.2)

5.2.6 Disposal. In case of spills, eliminate all sources of ignition.
Smalil spills shall be absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills shall be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

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

[
>
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5.3 Name. sec-AMYL ALCOHOL CHCH,CH,CHOHCH, FW 88.15
1-Methylbutyl Alcohol
Methyl Propyl Carbinol
2-Pentanol (IUPAC) (SOCMA)
di-sec-Amyl Alcohol
5.3.1 Technical description. sec-Amyl Alcohol is an isomer of Amyl
Alcohol. It is a colorless liquid, slightly soluble in water; miscible with
alcohol and ether. It is derived from fractional distillation of mixed alcohols
resulting from the chlorination and hydrolysis of pentanes. sec- Amyl Alcohol is
free from sediment and suspended matter, has no residual odor after dry1ng from
filter paper for two hours, is miscible without turb1d1ty with 19 vo s of 10°
heptane. sec-Amyl Alcohol conforms to the requirements shown in Tab1é IV

TABLE IV. Quantitative requirements of sec-Amyl Alcohol.
NDantismamand s
Reyuircmeneo
Characteristic
Min Max
o . d20
Specific gravity, d,, 0.810 0.820
Nonvolatile matter --- 0.005
Ac1d1ty mg g KOH per gram of sampie --- 0.06
u15t1|l ation:
or 113 .-
I.IP7 153 A 4T
Distiflate below 114°C % by vol. 5
Distillate below 120°C % by vol. 96 ---
dpyeys °C --- 125
Color (Pt/Co scale) --- 20
Flash point °C (°F) 38.75 (100) 43.30 (110)

5.3.2 Specifications. None.
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5.3.3 Use. Secondary amyl alcohol is intended for military use in organic
coatings such as lacquers and paints; pharmaceutical intermediate.

5.3.4.1 Health hazard. sec-Amyl alcohol is a skin irritant, as well as
an irritant to the eyes and respiratory tract and can be toxic as an inhalant.
In case of contact with the skin, flush affected areas with water for at least
20 mjnutes and obtain medical attention immediateiy The PEL 1s 125 ppm (650

1 3\ 4 oar T 0L 2 - feYaYaVn) I PO e 2 N T8 s . V- S PN

mg/m ) anda tne 1iuLA 1S JVUUU ppm. LU50 Orally in rats is 3.03 g g (refrer 1o
4 2 1)
Tedood)

5.3.4.2 fire and explosion hazard. sec-Amyl alcohol is a combustible
liquid that can produce explosive vapor mixtures in air.
sec-Amyl alcohol is reactive with inorganic acids,
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5.3.5 Storage. sec-Amyl alcohol is stored in the original container (1-
gallon jar, 5-gallon carboy and 55- gaTion drum). Storage space is away from heat
and open flame and where the temperature is oeiow 100°F (38°C). The shelf life
is unlimited in closed, sealed containers. {Refer toc 4. 3 2)

5.3.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills shall be diked to prevent spreading and

transferred to saTvage containers. Water spray can be used to reduce vapor

ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in CFR 40.
5.4 Qame.. ANILINE (SOCMA) CHsNH, MW 93.13
Aminobenzene
Aminophen
Aniline Qil
Benzeneamine
Blueoil )
Kyanol

Phenyiamine

5.4.1 Technical description. Aniline is a colorless, oily liquid when it
is freshly distilled. When exposed to air, it will rapid]y turn to a brown
color. It has a characteristic odor and a burning taste. It is soluble in cold

water and miscible with hot water, alcohol, ether, and benzene. One gram dis-

solves in 28.6 mi of water. It reacts w1th most acids to form saits. When
reacted with alkaline-earth metals or alkali, it forms anilides with the evolu-
tion of hydrogen. Aniline is one of the most important organic bases and is the
parent substance for many dyes and drugs. The physical properties of aniline are
as shown in Table V.
TABLE V. Physical constants of Aniline, Technical.
Property Nominal Value
Autoignition temperat ture, °C 617
Boiling point, bp,eor °C 184.2
Flash point
(closed cup), °C (°F) 70 (156)
(open cup), °C (°F) 76 (169)
Meliting point, °C 20 -6.2
Refractive index, ny 1.5863
Wt/gal (20°C) 8.52
pH, 0.2 molar aqueous solution 8.1
5.4.2 Specifications. Military, MIL-A-10450, Aniline, Technical.

5.4.2.1 Requirements. Aniline conforms to the requirements shown in Table

VI.
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TABLE VI. Chemical and physical reguirements
r\; An411r\n anhn1ra1
Ui (allRNEEIL-XY jouliiinial
Characteristics Requirements
Min Max
Moisture, % by vol --- 0.25
Nitrobenzene, % by vol --- 0.2
Purity, % by vol " 99.5 ---
Specific gravity at d.° 1.015 1.019

5.4.3 Use. Aniline is intended for military use in rocket fuels and
explosives. Typical commercial appiications inciude use in the preparation of
dye intermediates and synthetic organic products used in perfumes and drugs. It
is also used in photographic chemicals and petroleum refining.

5.4.4 Safety. Aniline is a highly toxic substance. In case of contact
with the skin, flush affected areas with water. In case of inhalation, obtain

medical attention immediate?y In case of contact with the eyes, flush with
water ror at Teast 20 minutes and obtain meo1car attention. The PEL is 5.0 ppm
\1:! mg/m }, the IDLH is 100 ppm, and the THA is 0.5 mg/m . LD 0 orally in rates
is 0.44 g/kg. Intoxication may occur from inhalation, 1naesiion or cutaneous
absorption. Acute exposure results in cyanosis, methemog10b1nem1a, vertigo,

headache and mental confusion. Chronic exposure results in anemia, anorexia,
weight loss and cutaneous lesions. (Refer to 4.3.1)

Cé+Aarvmamn A ‘1 smn 3¢ ctavmad in Avirninal ~antainave TEE_Aa11TAan Aviime )
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away from light, fire hazards, open flame and oxidizing materials. If fire
occurs in the vicinity of this mater131 care should be taken to avoid breathing
the fumes. Under these storage conditions and in unopened containers, the shelf

1ife of aniline is indefinite. If the container has been opened, aniline has a

maximum shelf Tife of six months from date of opening. Containers should be
checked every six months for deterioration.

5.4.6 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 listed in 40 CFR as U012 and as
a Poison B with an identification number UN1547 in accordance with 49 CFR,
Section 172.101.
5.5 Name. n-BUTYL ALCGOHOL CH;CH,CH,CH,0H FW 74.12
Butanol
n-Butanol
1 | o AR S | { TIIDACr Y
l-Duidnuil (1UrnAy)
Butyric Alcoheol
Butyl Alcohol (SOCMA)
Propyl Carbinol
5.5.1 Technical description. n-Butyl alcohol is a colorless liquid with
a wine-like odor. It is moderately soluble in water and miscible with alcohol
or ether. This alcohol shall be miscible without turbidity with 19 voiumes of
60° API gasoline at 20°C. n-Butyl alcohol is as shown in Table VII.
17
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TABLE VII. Physical constants of n-Butyl Alcohol.

Property Nominal Value

Autoignition temperature, °C (°F) 344 (650)
Boiling point *C 117.7
Flash point (lag open cup), °C 46.0

Heat of vaporization, cal/g 141.31
Melting point, °C -89.0

5 PV 20

Refractive index, nj 1.3993
Specific heat (25° Cj cal/g-deg 0.569

5.5.2 Specifications. ASTM D304, Standard Specification for n-Butyl

.2.1 Requirements. n-Butyl aicohol meets the requiremenis shown in
Ty
1i.

TABLE VIII. Quantitative requirements of n-Butyl
Alcohol, Technical.

Requirements

Property
Min Max

-;'\ nnnnnnn hn °r 11
111Ng puuu., op , L 11
dn .r 760
Nonvo]at11e mat{er. gm per 100 ml ---
Spegific gravity:
- 0.810 0.815
d 0.807 0.810

Acidity (free acid as acetic acid),

% by wt 0.005Y

" Equivalent to 0.047 mg of KOH per gram of sample.

5.5.3 Use. n-Butyl alcohol is intended for military use as a lubricant

and a solvent, and js used in aircraft and diesel englne fuels.
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11m1ts for STEL are 50 ppm (150 mg/m ). LDg ora11y in rats is 4.
Refer to 4.3.1)
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5.5.4.2 Fire and explosion hazard. n-Butyl alcohol is a combustible liquid
that can produce explosive vapor mixtures in air.

5.5.4.3 Reactivity. n-Butyl alcohol is reactive with inorganic acids,
anhydrides, oxides and oxidizing compounds.

5.5.5 Storage. n-Butyl alcohol is stored in the original container (l-
gallon jar, 5-gallon carboy and 55-gallon drum). Storage space is away from heat
and open flame (flash poin t is 46.0 °C) and where the temperature is below 100°F
(38°C). The shelf 1ife is unlimited in closed, sealed containers. (Refer to
4.3.2)

5.5.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills shall be diked to prevent spreading and
transferred to sa]vage containers. Water spray can be used to reduce vapor

1gn1t1on hazard. For appropriate procedures, contact the Installation Environ-

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

EPA Hazardous Waste Classification in CFR 40 is U031 u"d as a flammable
liquid with an identification number NA1120 in accordance with CFR 49, Section
172.101.

5.6 Name. sec-BUTYL ALCOHOL (SOCMA) CH5CH,CHOHCH, FW 74.12

SBA

2-Butanol
Butylene Hydrate
2-Hydro xybutane
Methy]ethy]carb1no]

5.6.1 Technical description. sec-Butyl alcohol is of the 98% grade only.
It is a flammable ligquid with a wine-like odor It is moderately socluble in
water and shall be miscible without turbidity with 19 volumes 10° heptane. sec-
Butyl alcohol has properties shown in Table IX.

TABLE IX. Physical constants of sec-Butyl
Alcohol, Technical.

Property Nominal Value
Flash point:
Open cup, °C (°F) 31 (88)
Closed cup, °C (°F) 23.85 (75)
Melting po1nt L 114.7
Refractive index, n;° 1.3949
Wt/gal (20°C), 1b 6.74

5.6.2 Specifications. ASTM D1007, Standard Specification for sec-Butyl
Alcohol.

E £ 2
J.U.L.
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TABLE X. Chemical and physical requirements of sec-
Butyl Alcohol, Technical.

Requirements
Property
Min Max
Color (Pt/Co scale) --- 10
Distillation:
bp,m, °C 98
--- 101
Non J?at11e matter (in 100 ml), g --- 0.005
Crnnr ~is3
J IIL. yl dVI\-_y.
dg 0.807 0.809
50 0.807 0.809
dz 0.804 0.806
Water, % by wt --- 0.5 ,
Acidity (free acid as acetic acid) --- 0.002~

v Equivalent to 0.019 mg of XOH per gram of sample.

=

5.6.3 Use. sec-Butyl al

< eV e

solvent.

5.6.4 Safety.

5.6.4.1 Health hazard. sec-Butyl alcchol is a skin irritant, as well as

an irritant to the eyes and respiratory tract and can be toxic as an inhalant.

In case of contact with the skin, flush affected areas with water for at least

20 m1nutes and obtain medical attention immediately. The PEL is 150 ppm (450

mg/m ) aqg the final Timits of TWA are 100 ppm (305 mg/m”). LD, orally in rats
AQ

(Refer to 4.3.1)

I~ a
I) V.0 I\U \I\CICU

.6.4.2 Fire and explosion hazard. sec-Butyl alcohol is a combustible
that can produce explosive vapor mixtures in air.

noi is reactive with inorganic acids,
<

Storagg. sec-Butyl alcohol is stored in the original container (1-
a]]on carboy and 55- ga]]on drum). Storage space is away from heat
ash p01nt is 31 1°C) and where the temperature is below 75°F
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imited in closed, sealed containers. (Refer to
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5.6.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Llarge spilis shall be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazard. For appropriate prm"adnroc contact the Instaﬂaaon nviron-

to
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menta] Office, the DRMO, or Safety and Health Offices. (Refer t
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An EPA Hazardous Waste Classification is not listed in CFR 40 but has an
identification number of NA1120 and is a flammable in accordance with CFR 49,

Section 172.101.

5.7 Name. p-tert-BUTYLPHENOL
4-(1,1-Dimethylethyl) phenol
Butylphen

CyoH1c0 FW 150.21

5.7.1 Technical description. p-tert-Butyl phenol is in the form of
needles, is practically insoluble in cold water, soluble in alcohol and ether and
has properties shown in Table XI.

TABLE XI. Physical constants of p-tert-
Butyl Phenol.

Property Nominal Value
Density, d;'* 0.9081
Boiling point, bp,,, °C 237

5.7.2 Specifications. ASTM D2871, Standard Specification for p-tert-
butylphenol 98.

5.7.2.1 Regquirements. p-tert-Butylphenol meets the requirements shown in
Table XII.

TABLE XII. Quantitative reguirements of
p-tert-Butylphenol.

Requirements
Property
Min Max
Solidification point, °C 98.0 ---
Molten color, (Pt/Co scale) --- 50

5.7.3 Use. p-tert-Butylphenol is used as an intermediate in the manufac-
ture of varnish and lacquer resins, as an antioxidant, and an ingredient in soap,
de-emulsifiers in oilfield use and in motor oil.

5.7.4 Safety. p-tert-Butyliphenol is toxic and may cause eye and skin
irritation. Its fumes are highly toxic when heated to decomposition releasing
phenolic compounds. In case of contact with the eyes, flush with water for at
least 20 minutes and obtain medical attention. In case of inhalation, obtain
medical attention immediately. In case of contact with the skin, flush affected
areas with water. In case of inhalation of crysta]g or fumes, obtain medical
attention immediately. The PEL is 100 ppm (300 mg/m”) and the final limits of
TWA are 100 ppm. (Refer to 4.3.1)

5.7.5 Storage. p-tert-Butylphenol shall be stored in original containers
(1-pound bottles) away from light. If properly stored, this material has an
indefinite shelf life. (Refer to 4.3.2)
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5.7.6 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 CFR 40.
5.8 Name. CYCLOHEXYLAMINE (SOCMA) CHy,NH, FW 99.18

Aminocyclohexane (IUPAC)
Cyclohexanamine
Hexahydroaniline

5.8.1 Technical description. Cyclohexylamine is a clear, nearly colorless
1iquid with a characteristic fishy amine odor. It is completely miscible with
water and with common organic solvents, includ1nq a]coho]s, ethers ketones,

esters, aliphatic hydrocarbons aromatic hydrocarbons, and their chlorinated
derivatives. On distillation with water, cyclohexylamine forms an azeotropic
mixture. CycTohexyiamine has properties as shown in Tabie XIII and Table XIV at

[P s 2 om b T

38 percent Dy weight purity.

TABLE XIII. Characteristics of Cyclohexylamine.

Characteristic Value
Autoignition temperature, °C 260
Boiling point, bp,,, °C 134.5
Me1t1ng po1nt °C -17.7
Vapor density (Air = 1.00) 3.42
Density, da 0.8647
Refractive index, nfo 1.4565
pH (0.01% aqueous so1ut1on) 10.5

TABLE XIV. Physical requirements of Cyclohexylamine,

Technical.
Regquirements
Property

Min Max

Distillation range, bp,,, °C 132.0 ---

95% (1-96 ml), --- 136.0

Flash point, °C 31.7 32.7
Specific gravity, di; 869 .873

5.8.2 Specifications. Federal, 0-C-940, Cyclohexylamine, Technical.

5.8.2.1 Reguirements. Cyclohexylamine, Type I, is not less than 98 percent
by weight pure and Type II is not less than 60 percent by weight pure.

5.8.3 Use. Cyclohexylamine is intended for military use in low pressure
heating plants where the air has not been removed from the feedwater. This
compound, when added to the boiler water, will volatilize with the steam and

c1rcu]ate through the s team 11nes returning with the condensate to the boiler.
Typical commercial applwcat1ons nnclude use as a corrosion inhibitor, a petroleum

~N
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5.8.4 Safety. Cyclohexylamine is a highly toxic substance. In case of
contact with the skin, flush affected areas with water. In case of inhalation,

obtain medxca1 attent1on immediately. In case of contact with the eyes, fiush
with water for at Jeast 20 minutes and obtain medical attention. LOg orally in
rates is 71 ml1/kg. I. ox:caticn may occur from inhalation, ingestion or cutane-
ous absorption. Acute exposure results in cyanosis, methemog10b1nem1a ver‘tlgo,
headache and mental confusion. Chronic exposure results in anemia, anorexia,
weight loss and cutaneous lesions. (Refer to 4.3.1)

5.8.5 Storage. Cyclohexyiamine is stored inoriginal containers (55-gaiion
drums) away from light, fire hazards, open flame and oxidizing materials. If
fire occurs in the vicinity of this matema]. care sho u1d be taken to avgid

the she]? life of cyclohexylamine 1s ndef1n1te If the container has been
opened, cyclohexylamine has a maximum shelf life of six months from date of
opening. Containers should be checked every six months for deterioration.

5.8.6 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.

5.9 Name. OIETHANCLAMINE {HOCH,CH, ) ,NH MW 105.14
2,2-Iminodiethancl (IUPAC) (SOCMA)
Diethylolamine
bis (Hydroxyethyl) amine
2,2-Dihydroxydiethylamine
DEA
5.9.1 TJTechnical description. Diethanolamine is colorless and viscous with
a characteristic mild odor of ammonia when in the liquid state. At normal

temperatures it exists in the solid state at which time it has a white, crystal-
line appearance. It is a strong, chemically active base, and very soluble in
water and alcohol. Physical constants for diethanolamine are as shown in Table

v
AV .

TABLE XV. Physical constants of Diethanolamine,
Technical.

Property Nominal Value
Boiling point, bp,,, °C 268.8
Auto1gn1t1on temperature, °C 662.0
Flash point (open cup), "C (°F) 137.75 (300)
Freezing point, °C 28
Yapor density (Air = 1.00) 3.65
Density, 1bs/qal at 30°C 9.09
Viscosity (at 30°) ¢ps 351.9
Refractive index, ng" 1.4753
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5.9.2 Specificatijons. Military, MIL-E-50011, Ethanolamines (Monoethanol-
amine, Diethanolamine and Triethanolamine), Technical.

5.9.2.1 Reguirements. Diethanolamine conforming to MIL-E-50011, Type II,
are as shown in Table XVI.
TABLE XVI. Chemical and physical characteristics
of Diethanolamine.
Requirements
Property
Min Max
Specific gravity, d”zg 1.080 1.095
Color (Pt/Co scale) --- 40
Water content % by wt --- 1.0
Monoethanolamine content, % by wt --- 1.0
Diethanolamine content, % by wt 98.0 ---
Triethanolamine content, % by wt --- 1.5
5.9.3 Use. Dijethanolamine, technical is 1ntended for military use in the
removal of carbon dioxide from air, other gases, and liquids by absorption and
as a wetting agent. Typical commercial applications include use with cracking
gases and coal or oil gases which contain carbonyl sulfide that would react with

monoethano]am1ne as rubber chemical 1ntermed1ate in the manufacture of surface
active agents used in textile specialties, herbicides, petroleum demulsifiers;

as emuisifier and dispersing agents in various agricultural chemicals, cosmetics,
and pharmaceuticals; in the production of lubricants for the textile industr

as humectant and softening agent; and in organic synthesis.

Wr"

oF e
% v
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5.9.4 Safety.

Lk mniom

5.9.4.1 Health hazard. Diethanolamine is an irritant to the eyes, skin,
and respiratory tract and can be toxic as an inhalant. In case of contact with
the eyes or skin, flush affected areas with water for at least 20 minutes and

obtajn medical attention immediately. The final limits of TWA are 3 ppm (15
mg/m’). LDy, orally in rats is 12.76 g/kg. (Refer to 4.3.1)

5. 9 4.2 Fire and explosion hazard. Diethanolamine is a combustible liquid
can produce explosive vapors. Fires are to be extinguished using dry chemi-

TAL

A

a
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cal, a]coho] foam or carbon d1ox1de In fire cond1t1ons, personne] wear self-
contained breathing apparatus.

5.9.4.3 Reactivitx. Diethanolamine is reactive with oxidizing materials,
inorganic acids, anhydrides and oxides

5.9.5 Storage. Diethanolamine is stered in the original container (1-
gallon bottles, 5-gallon composite steel pails and 55-gallon steel drums).
Storage space is away from heat and open flame. The maximum shelf life in
unopened conta1ners is unlimited. If the container is opened, the sheif life is
six months from the date of opening. (Refer to -1.3.2;

5.9.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactive absorbent and placed in sealed

24
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containers for disposal. Large spills .are to be diked to prevent spreading and
+vancfarmvmad +a caluaman ~rAambatnnre Watnawr enmvmauy ~an hna 1tead +n wvadmira vannw
Liafisiecricu Lu )ledgC COLa il >. wNaiLcetl S2piay Lalli vcoc Juocu [ ¥ i cuuLc vapuvi
ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in CFR 40
| = 1" | Y P,y MNYICTLIVYE AT N Vvrnt LINA/L, fLl Nl rel N cw 1Nc 19
2.1V Ndie. vicinorLenoe UL TLuL HULHZbHZULHZLHZUH FW JUD.1C
2. 2’ _Nvvhicathannl
(S & UAJUIJCDII“IIUI
2-,2'-Oxydiethanol
2-,2’-Dihydroxydiethyl Ether
5.10.1 Technical description. Di thy]ene glycol is a colorless, hygroscop-
ic practically odorless 1iquid with a sharp] Y, sweetish taste. Dietnylene glycoi
3 and ~ " hal
1V "

AT hT1a 3 nrann nsuk n 4+
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is insoluble in benzene, carbon tetrachlo uble in wa , alcohol,
ether, acetone and ethylene glycol. Diethylene glycol has physical characteris-
tics as shown in Tab]e XVII.
TABLE XVII. Characteristics of Diethylene Glycol.
Characteristic Nominal Value
. . 20 o
Refractive 1ndex, n, 1.4475
Solidification, °C -10.45
Mal+dna nAaIn or &K
1Ly puini, (9 oJ
Autoignition temperature, °C 229
Flash point
Open cup, °C (°F) 143 (290)
Closed cup, °C (°F) 124 (252)

5.10.2 Specifications. Military, MIL-D-23296, Diethylene Glycol; ASTM
D2691, Standard Specification for Diethylene Glycol.

wm
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TABLE XVIII. Physical and chemical properties of Diethylene Giycol.

Requirements
Property MIL-D-23296 ASTM 2691
Min Max Min Max
I - S
Specific gravity, da 1.1170 1.1200 1.1170 1.1200
a2 1.1147 1.1177
Nietillatsinn
visvirniauviuvis
bp,s, °C 242 --- 240 ---
dp;r‘ ne ‘c === 250 === 250
Color (Pt/Co scale) ~—- 15 --- 15
Water, % by wt --- 0.2 --- 0.2
Ash, % by wt --- 0.005 --- ---
AA-A-b fo b wud nmp arndb s~
ACIGILY (/% DY Wl 45 dCeiic ]
acid) 0.005 0.1V
Ethylene glycol, % by wt --- --- --- 0.5
Triethylene glycol, % by wt --- --- -~ 1.0
Iron, ppm --- --- --- 1.0
1/ Equivalent to 0.093 mg of KOH per gram of sample.
5.10.3 Use. Diethylene giycol is used in antifreeze solutions for sprin-
kler systems, water seals for gas tanks (water with 40% diethylene glycol freezes
at 18° (with 50% at 28°C), and as a lubricant and finishing agent for wool,

worsted, cottoa rayon and é 1k, as a solvent for vat dyes, in composition corks,
glues, gelatin, casein and pastes to prevent drying out. Typical commercial

app11cat10ns include use as a solvent for nitrocellulose and gums, as a softening
agent for glue, tobacco and parchment paper. It also replaces ethylene glycol
in the manufacture of explosives and textiles Other primary uses are as an
agent to remove moisture from natural gas, in organic synthesis, in cosmetics,
and in herbicides

5.10.4 Safety.

5.10.4.1 Health hazard. Diethylene glycol is a skin irritant, as well as
an irritant to the eyes and respiratory tract and can be toxic as an inhalant.
In case of contact with the skin, flush affected areas with water for at least

20 minutes and obtain medical attention immediately. LD o Orally in rats is 20.76
g/kg and 13.21 g/kg in guinea pigs. (Refer to 4.3.1)

5.10.4.2 Fire and explosion hazard. Diethylene glycol is a combustible
liquid that can produce explosive vapor mixtures in air.

5.10.4.3 Reactivity. Diethylene glycol is reactive with inorganic acids,
anhydrides, oxides and oxidizing compounds.

5.10.5 Storage. Diethylene glycol is stored in the original container (1-
pint bottles and 1-gallon, 5-gallon cans and 55-gallon drums). Storage space is
away from heat and open flame and where the temperature is below 100°F (38°()
The shelf 1ife is unlimited in closed, sealed containers. (Refer to 4.3.2)
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Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and

transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazards. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

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

5.11 Name. DIETHYLENETRIAMINE (SOCMA) (NH,C,H, ) ,NH MW 103.17
Bis [B-aminoethyl] amine
2,2’-Diaminodiethylamine

5.11.1 Technical description. Diethylenetriamine is a clear, yellow liquid

with a mild ammoniacal odor. It is strongly alkaline, hygroscopic, somewhat

viscous liquid. It is soluble in water and hydrocarbons. 5iethy1enetr1am1ne is
corrosive to copper and its alloys and has characteristics as shown in Table XIX.

TABLE XIX. Physical constants of Diethyiene-
triamine, Technical
Property Nominal Value

Autoignition temperature, °C 398.85
Flash point, (open cup), °C 101.5
Melting point, °C -79

Vapor density (Air = 1.00) 3.48
Vapor pressure at 20°C, mm Hg 0.22

5.11.2 Specifications. Federal, 0-D-1271, Diethylenetriamine, Technical.

uirements. Diethylenetriamine meets requirements shown in

1.2.1 Re

TABLE XX. Chemical and physical characteristics
of Diethylenetriamine.

Requirements
Property
Min Max
Purity, % by wt 97.0 ---
Water content, % by_wt --- 0.5
Specific gravity, da 0.950 0.958
Distiilation range
bp.eo 185.0 ---
dPsgo --- 215.0
Volume of distillate below 210°C, % 93.0 .-

5.11.3 Use n1ofhv1onofr1am1no is intended for military use in the

manufacture of Decontam1nat1nq Agent, DS2. Typical commerc1al applications
include use as a solvent for su]fur, acid gases, various resins, and dyes; as
saponification agent for acidic materials, and for making derivatives.

27
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5.11.4 Safety. Diethylenetriamine is a toxic substance and causes severe
eye and skin burns. In case of contact with the eyes and skin, flush affected

msnmm e st bbbk tiad e Lare DN md;mas P n rhen N 3~ 3 3
areas with water for 20 minutes. In case of inhalation or contact with th

obtain medical attention immediately. (Refer to 4.3.1)

[W)
w

5.11.5 Storage. Diethylenetriamine is stored in the original containers
(1-pint bottles and 55-gallon drums) away from light, direct sunlight, fire
hazards, open flame and oxidizing materials. If fire occurs in the vicinity of
this material, care should be taken to avoid breathing the fumes. Under these
storage conditions and in unopened containers, the shelf life is indefinite. If
the container is opened, diethylenetriamine has a maximum shelf life of six
months from the date of opening. Containers should be checked every six months

for deterioration. (Refer to 4.3.2)

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

rdous Waste Classification is not listed in CFR 40.

An EPA Hazardou

5.12 Name. N,N-DIMETHYLANILINE (SOCMA) C HsN(CHy), MW 121.18
Aminodianethylbenzene :
N,N-Dimethylaminobenzene
N,N-Dimethyliphenylamine
Dimethylaniline
Xylidine

5.12.1 Technical description. N,N-Dimethylaniline is a yellowish to
brownish oily liquid. It is soluble in alcohol and ether, slightly soluble in
water and has characteristics as shown in Table XXI.

TABLE XXI. Characteristics of N,N-Dimethylaniline.

Characteristic Nominal Value
Specific gravity, dg 0.96
Melting point, °C 2.5
Boiling point, bp,.,, °C 193
Flash point (closed cup), °C 63
Autoignition temperature, °C 371

5.12.2 Specifications. Military, MIL-D-20305, Dimethylaniline.

5.12.2.1 Requirements. N,N-Dimethylaniline is yellow and as shown in Table
XXII.
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N.N-Dimethylaniline.
Requirements
Pranortv
Property
Min Max
Freezing point, °C 1.9 ---
Residue, % by wt --- 0.1
bolublllty 1n H 50 100 ---
o N ANC
HlelllllL] \"dUﬂ), ro - vV.VUvo
Acidity (HC1), % 0.005
Aniline, % by wt --- 0.1
5.12.3 Use. N,N-Dimethylaniline is used in the manufacture of tetryl for
military use. Commerc1a1 uses are in dyes, solvents, manufacture of vanillin and

as a stabilizer (acid acceptor).

5.12.4 Safety. N,N-Dimethyianiiine is a highiy toxic substance. In case
-t~ +h +ha l‘ll‘:"l Flivebh ~€f€fartad whanae wath wat e Trn racn nf inhala_
l'\lll, P IuDIiT aj IC\_LCU QICG) wilLl) waici . 41l LaocT wi riiitala

Af ~n + e
Ul Lulitauv L wiltith o uiic

tion, obtain medical attention immediately. In case of contact with the eyes,
flush with water for at least 20 minutes and obtain medical attention. The PEL
is 5 ppm for skin {(TiF) and the final 1imits for TWA are 5 ppm. Intoxication may
occur from inha]ation, injestion or cutaneous absorption Acute exposure resulits

in cyanosis, metnémOQIODlnemld, vertigo, neadache and mental confusion. Chronic
exposure results in anemia, anorexia, weight loss and cutaneous lesions. (Refer

to 4.3.1)

- 5.12.5 Storage. N,N-Dimethylaniline is stored in original containers (55-
gallon drums) away from light, direct sunlight, fire hazards, open flame and
oxidizing materials. If fire occurs in the vicinity of this material, care

should be taken to avoid breathing the fumesg lindear thece ctarage rnnd1f1nnc and
SR RAVAY IS ANl LA YW -0 \-\‘Hlll'lv 1 AT T e LA S Ay ) P b - N Wb v

in unopened containers, the shelf life is indefinite. If the container has been
opened, N,N-Dimethylaniline has a maximum shelf 1ife of six months from date of
opening. Containers should be checked every six months for deterioration. (Refer

to 4.3.2)

5.12.6 Disposal. For annrnnr1afp 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 CFR 40.

£ 112 Mamn nTDuENVIA INF CSNCMAN C W 18Q 22
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An111noben ene
N-Phenylaniline

N-Phenyl-Benzamine

5.13.1 Technical description. Diphenyiamine described herein is in flake

form It is very naln +an whirh mav rl::r-lrnn nn cfnr:na +tn nn dAarkov than a 1inht
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brown color. It is soluble in carbon disulfide, benzene, alcohol, glacial acetic

It forms salts with

acid, carbon disulfide and ether. It is inso]ub]e in water.
acids and has characteristics shown in Table XXIII.
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TABLE XXIII. Characteristics of Diphenylamine.

Characteristics Nominal Value
Density, d:“ 1.16
Melting point, °C 53
Boiling point, bp,,, °C 302
Flash point, °C 153

5.13.2 Specifications. Military, MIL-D-98, Diphenylamine, Technical.

5.13.2.1 Requirements. Diphenylamine meets the requirements shown in Table
XXIV.

TABLE XXIV. Properties of Diphenylamine.

Requirements
Characteristic
Min Max

Setting point, °C 51.7 53.0
Insoluble matter, % by wt --- 0.02
Moisture, % by wt --- 0.2
Acidity (as HC1) --- 0.005
Alkalinity (as NaOH) --- 0.005
Oxidizable material (as aniline),

% by wt 0.1

5.13.3 Use. Diphenylamine is intended for use as a stabilizer in produc-
tion of smokeless propellants. Commercial uses are in rubber anti-oxidants and
accelerators, stabilizers for plastics, solid rocket propellants, tests for
nitrates and nitrites, pesticides, explosives, dyes, and pharmaceuticals (anti-
screw worn formulations).

5.13.4 Safety. Diphenylamine is a highly toxic substance. In case of
contact with the skin, flush affected areas with water. 1In case of inhalation,
obtain medical attention immediately. In case of contact with the eyes, flush
with water for at least 20 minutes and obtain medical attention. The final
limits of TWA are 10 mg/m”. LD, orally in rats is 0.44 g/kg. Intoxication may

occur from inhalation, injestion or cutaneous absorption. Acute e"pgsnrp results

in cyanosis, methemog]ob1nem1a vertigo, headache and mentaT confusion. Chronic
exposure results in anemia, anorexia, weight loss and cutaneous lesions. (Refer

to 4.3.1)

5.13.5 Storage. Diphenylamine is stored in original container {55-gallon
drums) away from light, direct sun]ight, fire hazards, open flame, acids and

ox1d1z1ng materials. If fire occurs in the vicinity of this mater1;1 care
should be taken to avoid breathing the fumes. Diphenylamine should be kept away

from 1ight. Unde t 1s storage cond1t1ons and in unopened conta1ners the she]f
2 ..‘i TI_‘ Fe

(4]
bt

{‘ nd
om date of opening. Containers
d

joration. (Refer to 4.3.2)
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5.13.6 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 CFR 40
5.14 Name. DIPROPYLENE GLYCOL CH,CHOHCH,0CH,CHOHCH, FW 134.18
Carbitoie
2-(2-Ethoxyethoxy) Ethanol
Diethylethylene Glycol Monoethyl Ether
Ethy1d1go1
5.14.1 Technical description. Dipropylene glycol is a very hygroscopic
1iquid, miscible with acetone, benzene, chloroform, ethanol, ether, pyridine, and
water. It has ;haracter1st1cs shown in Table XXV.

TABLE XXV. Characteristics of Dipropylene Glycol.

Property Constants
Refractive index, ni° 1.4213
Flash point (open cup), °C 96

5.14.2 Specifications. ASTM D 2696, Standard Specification for Dipropylene
Glycol.

5.14.2.1 Requirements. Dipropylene glycol conforms to Table XXVI.

TABLE XXVI. Physical and chemical_requirements
of Dipropylene Glycol.

Requirements
Properties
Min Max
SpS§1f1c gravity
% 1.020 1.025
5 1.016 1.021
nic?ﬂ]atinn; 598
BPrsor 236
Preor ' C 15
Color (Pt/Co scale) L 0.2
Water, % by wt 0.0Iy
Acidity (% by wt as acetic acid) . 1.0
Propylene glycol, % by wt o 1.0
Tripropylene glycol, % by wt 1A
Iron, ppm o v

1/ Equivalent to 0.093 of KOH per gram of sample.
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5.14.3 \Use Dipropylene glycol is used in the preparation of surface
coatings, as a solvent for cellulose esters, in lacquers and thinner formula-
tions, in quick-drying varnishes and enamels, for dye stuffs and wood stains.

5.14.4 Safety.

5.14.4.1 Health hazard. Dipropylene glycol is a skin irritant as well as
an irritant to the eyes and respiratory tract and can be toxic as an inhalant
Long term exposure has resulted in neurological damages. In case of contact with
the skin, flush affected areas with water for at least 20 minutes and obtain
medical attention immediately LDg, orally in rats is 8.69 g/kg (Refer to
4.3.1)

5.14.4.2 Fire_and explosion hazard. Dipropylene glycol is a combustible
liquid that can produce explosive vapor mixtures in air.

5.14.4.3 Reactivity. Dipropylene glycol is reactive with inorganic acids,
anhydrides and oxidizing compounds.

.14, Storage. Dipropylene glycol is stored in original container (1-pint
bott]es 5- ga]]on cans and 55-gallon drums) Storage space is away from heat and
open flame and where the temperature is below 100°F (38°C) The shelf life is
unlimited in closed, sealed containers. (Refer to 4.3.2)

5.14.6 Disposal. 1In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and

transferred to sa?vage containers. Water spray can be used to reduce vapor
ignition hazards. For appropriate procedures, contact the Installation Environ-

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

An EPA Hazardous Waste Classification is not listed in 40 CFR.
5.15 Name ETHYLENEDIAMINETETRAACETIC ACID, DISODIUM FW 336.21
SALT OF C,oH1NoNaL0,
Cheladrate
Chelaplex III
Edentate Disodium
EDTA Disodium

Endrate Disodium
N,N’-l 2- Ethaned1y1b1s [N- (Carboxymethy]) G1yc1ne] Disodium Salt
ne Dinitrilo)-Tetraacetic Acid Disodium Salt

no Choladwata
e bl'c'ﬂu' aLvc

ne NA.

Tetracemate Disodium
TitripTex IT1

Versene Disodium Sait

5.15.1 Technical description. Ethylenediaminetetraacetic disodium salt
(disodium EDTA) is a white salt which is soluble in water, has characteristics
of a weak acid by displacing carbon dioxide from carbonates and reacting with
metals to form hydrogen. It has a melting point of 252°C.
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5.15.2 Specifications. Military, MIL-T-24494, Tetra-, Tri- and Disodium
Salts of Ethylenediaminetetraacetic Acid (EDTA) Water Treatment Chemicals,
Boiler, Shipboard Use, Type III (Disodium EDTA}.

5.15.2.1 Reguirements. Disodium EDTA is Na,EDTA-2H,0 (C,H,50,,N,Na,).
Disodium EDTA has physical and chemical characteristics shown in Ta%le i&gﬁl.

TABLE XXVII. Physical and chemical properties for
Disodium EDTA.

Requirements
Property
Min Max
Assay, % by wt 89.3 ---
Water content, % by wt 9.7 ---
Impurities (organic and inorganic),
% by wt 1.0 ---
Chelation activity
Oxalate method, mg of CaCO;/g
of sample 267 ---
pH 4.5 5.5

5.15.3 Use. Disodium EDTA is used for cleaning boilers and as a chelating
agent. It is also a sequestering agent.

5.15.4 Safety. Disodium EDTA is nonflammable and nontoxic. Normal
laboratory safety precautions are required when handling disodigm EDTA. Triso-

dium is considered a nuisance particulate with a TLV of 10 mg/m” of total dust.
Disodium EDTA shall be used with adequate ventilation. LDy, in rats is 2 g/kg.

(Refer to 4.3.1)

Disodium EDTA reacts with acids to evolve carbon dioxide.

5.15.5 Storage. Disodium EDTA shall be stored in a cool, dry place in
tightly closed containers away from acids. (Refer to 4.3.2)

5.15.6 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 CFR 40.
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5.16 Name. ETHYLENEDIAMINETETRAACETIC ACID, FW 358.20
TRISODIUM SALT OF C,oH3N,Na50,
Fdetate Trisodium
N,N’-1,2-Ethanediylbis [N-(Carboxymethyl) Glycine] Trisodium Salt
EDTA Trisodium
Ethylene Diaminetetraacetic Acid Trisodium Salt
Trisodium Ethylenediaminetetraacetate
Trisodium Edetate
Edetic Acid Trisodium Salt
Limclair
Versene-9
Sequestrene NA,
5.16.1 Technical description. Ethylenediaminetetraacetic acid trisodium
salt (Trisodium EDTA) is a white salt which is soluble in water and has a melting
point of greater than 300°C.

5.16.2 Specifications. Military, MIL-T-24494, Tetra-, Tri- and Disodium
Salts of Ethylenediaminetetraacetic Acid (EDTA) Water Treatment Chemicals,
Boiler, Shipboard Use [Type II (Trisodium EDTA)].

5.16.2.1 equirements. Trisodium EDTA is Na.EDTA- "!H() (C. o siN-Na )
Trisodium EDTA has physical and chemical characteristics shown in +ab e XXVIIT.

TABLE XXVIII. Physical and chemical properties for
Trisodium EDTA.

Requirements
Property
Min Max
Assay, % by wt 86.2 ---
Water content, % by wt 13.1 ---
Impurities (organic and inorganic),
% by wt 0.7 ---
Chelation activity
Oxalate method, mg of CaC0y/g
of sample 241 ---
pH 8.5 9.5

5.16.3 Use. Trisodium EDTA is used for cleaning boilers and as a chelating
agent. It is also a sequestering agent.

5.16.4 Safety Trisodium EDTA is nonflammable and nontoxic. Normal
Taboratory safety precautlons are required when handiing trisodium EDTA. Triso-
dium EDTA is considered a nuisance particulate with a TLV of 10 mg/m” of total
dust. Trisodium EDTA shall be used with adequate ventilation. LDg; in rats is
2 g/kg. (Refer to 4.3.1)

Trisodium EDTA reacts with acids to evolve carbon dioxide

5.16.5 Storage. Trisodium EDTA shall be stored in a cool, dry place in
tightly closed containers away from acids {Refer to 4.3.2)
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5.16.6 Disposal. For appropriate procedures, contaci the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

— B e s R A N T V]

5.17 Name. ETHYLENEDIAMINETETRAACETIC ACID, TETRASUUIUM
SALT OF C,JﬂZNZHaAOB
Edetate Sodium

N N’_-1 2_Fthanediylbis [N-(Carboxymethyl) Glycine] Tetrasodium Salt

A RNl LLniGisey gy ~S 1 S

{Fthv1ened1n1tr110) Tetraacet1c Ac1d Tetrasodium Salt

Sodium Edetate
Tetrasodium Ethylenediaminetetraacetate
Ethy]eneb1s (Im1nod1acet1c Acid) Tetrasodium Salt

Tamakic [ Tminadiarntatal

Tetrasodium LLH]ICIICUI) (1mindGialciaicy
EDTA Teffrncnri-nnm

Edetlc Acid Tetrasodium Salt
Tetracemate Tetrasodium
Tetrasodium Edetate
Tetracem.n

| oS PR S bmnnmAdSim
cndrdie lctra>uu1um

Nuuoctoy
YUuTovoen

Versene
Sequestrene
Tetrine
Kalex
Triion B
Komplexon
Nullapon
Aquamollin
Complexone
Distol 8
Irgalon

Syntes 12a
Tyclarosol
Nervanaid B

7.1 Technical descrintion. Fthylenediaminetetraacetic acid tetrasodium

raso&1um EDTA) is a white sa]t which is soluble in water and has a
po1nt of greater than 300°C.

ry, MIL-T-24494, Tetra-, Tri- and Disodium

'd (EDTA) Water Treatment Chemicals,
um

EDTA)]

5.17.2.1 Requirements. Tetrasodium EDTA is Na,EDTA-4H,0 (C,.H 001oNoNa, )
Tetrasodium EDTA has physical and chemical character1st1cs shown in f%b ‘&xfx
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TABLE XXIX. Physical and chemical properties for
Tetrasodium EDTA.

Requirements
Property
Min Max
Assay, % by wt 83.2 ---
Water content, % by wt 15.8 ---
Impurities (organic and inorganic),
% by wt 1.0 ---
Chelation activity
Oxalate method, mg of CaCO,/g
of sample 219 ---
pH 10.5 11.5
5.17.3 Use. Tetrasodium EDTA is used for cleaning boilers and as a

chelating agent. It is also a sequestering agent.

5.17.4 Safety. Tetrasodium EDTA is nonflammable and nontoxic. Normal
laboratory safety precautions are required when nandling tetrasodium EQTA.
Tetrasodium EDTA is considered a nuisance particulate with a TLV of 10 mg/m” of
total dust. Tetrasodium EDTA shall be used with adequate ventilation. LD, in
rats is 2 g/kg. (Refer to 4.3.1)

Tetrasodium EDTA reacts with acids to evolve carbon dioxide.

5.17.5 Storage. Tetrasodium EDTA shall be stored in a cool, dry place in
tightly closed containers away from acids. (Refer to 4.3.2)

5.17.6 Disposal. Ffor 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 CFR 40.

5.18 Name. ETHYLENE GLYCOL (SOCMA) HOCH,CH,0H FW 62.07
1,2-Ethanediol (IUPAC)

Ethylene Alcohol

Glycol
Glycol Alcohol

5.18.1 Technical description. Ethylene glycol is the simplest polyhydric
alcohol. It is a clear, coloriess, syrupy, sweet-tasting, extremely hygroscopic
liquid absorbing twice its weight of water at a relative humidity of 100 percent.
It is soluble in water, alcohol, or ether, and lowers the freezing point of
water. Ethylene glycol has characteristics as shown in Table XXX.
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TABLE XXX. Characteristics of Ethylene Glycol
Characteristic Nominal Value
Spegific gravity
d, 1.1274
d;’ 1.1204
az’ 1.1135
d;’ 1.1065
Weight, 1b/gal 9.3
He1t1ng point, °C -13.5
Boiling point
bn °C 197.6
bp ., °C 1
bpggs *C 140
bp,s» °C 100
bps 5o *C Zg
Dpg s> L [4Y)
Refngc,ive index,
Ny 1.43312
nZ> 1.43063
Viscosity
T=15°C, cpos 26.0
T=20°C, cps 21.0
T=25‘C, cps 17.3
Dielectric constant 20°C & 150m wl 38.66
NinmAala mamant 2. 20
UIPUIC mnuitcIi - b
Specific heat, cal/g, °C 0.561
Heat of formation, kcal/mol -108.1
Heat of fusion, cal/g 44 .7
Heat of vaporlzatlon, c?l/g 191.0
Heat of sojution, cal/g” -6.5
Pﬂl ﬂl.hUl 148-9
Surface tension (20°C) dynes/cm 48.4
YV Heat of solution when 37 parts are mixed with 63
parts H,0 (W/W)
5.18.2 Specifications. Military, MIL-E-9500, Ethylene Glycol, Technical
and ASTM D 2693, Standard Specification for Ethylene Glycol.
5.18.2.1 Reguirements. Fthylene glycol is as shown in Table XXXI.
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TABLE XXXI. Physical and chemical properties of Ethylene Glycol.

Requirements

Property MIL-E-9500 ASTM D 2693

Min Max Min Max

Acidity (free acid as acetic
acid, % by wt --- 0.01 --- 0.005Y
Ash content, g per 100 ml --- 0.005

Distillation range

N
(2%

F]ggﬁﬁboint (open cup) °C 115 --- - -
(*F) (240) - - —--
Sp§5§f1c gravity

(®)]

N u

O

— s
1 b s

w o

>

.
[[we TR R W W

Water, % by wt ---

0
Color (Co/Pt scale) --- 15 --- 1
Iron, ppm -

bt (JY bt €D
o

v Equivalent to 0.047 mg of KOH/g of sample.

5.18.3 Use. ¢tthylene giycal, technicai is intended for miiitary use as
a coolant in aircraft engines, as an antifreeze in automobile engines, and as a
de-icer in de-icing kits. Typical commercial applications include use in manu-

facture of explosives and as a solvent in waxes, pr1nt1ng inks, wood stains, glue
mixtures, brake fluid, ingredient in electrolytic condense where it serves as a
solvent for boric acid and borates, stabilizers for soybean foam used to extin-
guish 0il and gasoline fires. It is used in the synthesis of safety exp1osives

mmmmmm et~ van Alactnmave +s~

\\\\\ -7 ttmeatiivmatad acdav una +han
BIJUAOI Y UnNSdillracteéd estey Lypc OII\JU lC)lll), qubbl\'ll.cl D, €1dSLomey b, )JIILIICLIL

fibers lT rv]pnp ﬂarrnn\ and Qvnfhpfu- waxes.

5.18.4 Safety.

C 10 & 1 [T PN TN T S | [of & U UL R TR R [ I SV I S G T S,

5.18.4.1 eaith hazard. cttnyiene giycol is a sKin irritant as weil as an
svrritant tn tha a e and vocnivatnaryv trart and ~an ha taviece ac 2an inhalant I Ann
1 Fewarn v v e '.' LS LTS R A l&-.)yllul—UIJ vl AL “Uiig wun vVe VWA T W o @ i rQast v, L\Jl's
term exposure has resulted in neurological damage. When ingested, a lethal dose

1 * -
in humans is about 1.4 ml/kg or 100 m1. In case of contact with skin or eyes
flush affected areas with water for at least 20 minutes and obtain med1ca1
attention immediate?y. LD, orally in rats, guinea pigs is 8.54 and 6.61 g/kg,

respectively.

5.18.4.2 Fire_ and explosive hazard. Ethylene glycol is a combustible
liquid that can produce explosive vapor mixtures in dry air.
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5.18.4.3 Reactivity. Ethylene glycol is a reactive with inorganic acids,
anhydrides and oxidizing compounds.

5.18.5 Storage. Ethylene glycol is stored in the original container (1-
gallon jar, 5-gallon carboy and 55-gallon drum). Storage space is away from heat
and open flame. The shelf life is unlimited in closed, sealed containers.

(Refer to 4.3.2)

5.18.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor

.

ignition hazards. For appropriate procedures, contact the Instailation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

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

5.19 Name. ETHYLENE GLYCOL MONOBUTYL ETHER C H,OCH,CH,0H MW 118.17
2-Butoxyethanol (IUPAC) (SOCMA)
Butyl Cellosolve

5.19.1 TJechnical description. Ethylene glycol monobutyl ether is a
synthetically prepared solvent. It is a colorless liquid with a mild odor and
a low rate of evaporation. It is clear and free from sediment, suspended matter,
hydrogen sulfide and sulfur dioxide. Ethylene glycol monobutyl ether is soluble
in mineral oils, most solvents and water. In general, it is an inert solvent and
has properties described in Table XXXII.

TABLE XXXII. Physical constants of Fthylene Glycol
Monobutyl Ether, Technical.

Property Nominal Value

Autoignition temperature, °C 244.0
Flash point

(closed cup), °C (°F) 60.5 (141)

(open cup), °C (°F) 73.85
Freezing point, °C -74.8
Refractive index, nﬁo 1.4196
Viscosity (20°C), centipoise, cps 6.42

5.19.2 Specifications. ASTM D 330, Standard Specification for 2-Butoxyeth-
anol.

5.19.2.1 Requirements. Ethylene glycol monobutyl ether meets the require-
ments shown in Table XXXIII.
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TABLE XXXIII. Quantitative requirements of Ethylene Glycol
Monobutyl Ether, Technical.

Requirements
Property
Min Max
Color (Pt/Co scale) - 15
Disti]1ation range:
bpnm, 165 ---
--- 173
Nonv&?at1]e matter (in 100 ml) (gram) --- 0.005
Specific gravity:
0 0.900 0.905
=20
_!25 n onn N NN
025 U.0Y0 U.3Ul
Water, % by wt --- 0.1
Acidity (free acid as acetic acid), ,
% by wt 0.01Y

v Equivalent to 0.093 mg KOH per gram of sample.

5.19.3 Use. Ethy]ene g]yco] monobutyl ether is intended for m111tary use
solv

as a soivent i norganic protective coatings, particuiariy ceiiuiose |acquers
Yarnnawr + -'nnnnv-c nr nn'|rl/ Avuina o chn nA nle T\ln1/~'\1 -1
|ub\1ucv CIHITRIITT Oy ullu quiren ur gy Ill3 Vul IIIJIICO ﬂllu CIIGIIICIJ JPI\.GI \..UIIIHCI \.IG.I
applications include use as a solvent for nitrocellulose resins; spray lacquers;

brushing lacquers of the four-hour type; varnish removers; textiles (preventing
spotting in printing or dyeing); mutual solvent for "soluble" mineral o0ils to
hold soap in solution and to improve the emuisifying properties.

5.19.4 Safety. Ethylene glycol monobutyl ether is a flammable liquid with
a flash point of 140°F. It is an irritant to the skin, eyes and respiratory
tract and can be toxic as an inhalant. In case of contact with the skin, flush
affected areas with water. In case of contact with the eyes, flush with water
for at jeast 20 minutes and obtain medical attention. 1In case of inhalation,
obtain medical attention immediately. There are no TLV or PEL referenced for
ethyl glycol monobutyl ether. The LDS‘ orally in rats is 2.67 g/kg. (Refer to

4.3.1)y T

5.19.5 Storage. Ethylene glycol monobutyl ether shall be stored in
original containers ( gallon cans, 5-gallon cans and 55-gallon drums). The
matorial chall ha Lant away fram hna+ and Anan £flamoc Tha ct+nvana awman chall
mauvocsts sal 211Q ¢t Vo '\LP ar GJ L um icadcv aliu UPCII P 1amicoy . e > LUl QSC arca 2Hitat |}
have adequate ventilation and shall be k t under 120°F. If stored as recommend-
ed, the shelf life of this material is indefinite. (Refer to 4.3.2)

5.19. 6 Disposal. For appropriate procedures, contact the Installation
ai Office, the DRMO, or Safety and Heaith Offices. (Refer to 4.4)

An EPA Hazardous Waste Classification is not listed in CFR 40.
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5.20 Name. ETHYLENE GLYCOL MONOETHYL ETHER C,HSOCH,CH,0H MW 90.12
2-Ethoxyethanol (IUPAC) (SOCMA)

Cellosolve
Oxitol

5.20.1 Technical description. Ethylene glycol monoethyl ether is a

colorless, practically odorless liquid which is miscible with water, alcohol,

ether, acetone and liquid esters.
the like materials and has characteristics shown in Table XXXIV.

1A ) Liattry

1t also dissolves many oils, resins, waxes and

TABLE XXXIV. Characteristics of Ethylene Glycol

Monoethyl Ether.

Characteristic Nominal Value
Autoignition tempegature, °C 237.75
Refractive index nDS 1.4060
Viscosity, centistokes (25°C) 2.00
Viscosity, centistokes (6C°C) 1.60
Weight per gallon (20°C) 7.74
Melting point, °C -70
Flash point

Open cup, °C (°F) 49 (120)
Closed cup, °*C (°F) 44 (112)

5.20.2 Specifications. Federal, TT-E-781, Ethylene Glycol Monoethyl Ether,
Technical and ASTM D 331, Standard Specification for 2-Ethoxyethanol.

5.20.2.1 Requirements. Ethylene glycol monoethyl ether is as shown in
Table XXXV.

TABLE XXXV. Physical and chemical properties of Ethylene

Glycol Monoethyl Ether.

Requirements
Property TT-E-781 ASTM D 331
Min Max Min Max
Specific gravity, di 0.929 0.932 0.929 0.932
dis --- --- 0.926 0.929
Color (Pt/Co scale) --- 15 --- 15
Distillation range
bpiee. “C 134.0 - 134.0 -
dp,e. C --- 136.0 --- 136.0
Nonvolatile matter, mg/100 ml --- 5 --- 5
Water, % by wt - 0.1 - 0.1
Acidity (X by wt as acetic acid) --- 0.01 --- 0.01¥
Flash point 38 .- I -
Evaporation rate (n-buty!
acetate = 1.0) - 0.34 - .

Equivalent to 0.10 mg of KOH

per gram of sample.
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5.20.3 Use. Ethylene glycol monoethyl ether is intended for military use
in the manufacture of organic protective coatings. Typical commercial applica-
tions include use as a solvent for nitrocellulose, natural and synthetic resins;
mutual solvent for the formulation of soluble o0ils; in lacquers and lacquer
thinners, dyeing and printing textiles, varnish removers, cleaning solutions,
Teather, and as an anti-icing additive for jet fuel.

un
N
(=]
F'S
w
)
~h
)
[ d

5.20.4.1 Health hazard. Ethylene glycol monoethyl ether is a skin irri-
tant, as well as an irritant to the eyes and respiratory tract and can be toxic
as an inhalant. In case of contact with the skin, flush affected areas with
water for at least 20 minutes and obtain medical attention immediateiy. It is
a known neurological poison acting over a long period of exposure. LDg, orally
in rats is 3 g/kg. (Refer to 4.3.1)

5.20.4.2 Fire and explosion hazard. Ethylene glycol monoethyl ether is
a combustible 1iquid that can produce explosive vapor mixtures in air.

5.20.4.3 Reactivity. Ethylene glycol monoethyl ether is reactive with
inorganic acids, anhydrides, oxides and oxidizing compounds.

5.20.5 Storage. FEthylene glycol monoethyl ether is stored in the original
container (1-gallon jar, 5-gallon carboy and 55-gallon drum). Storage space is
away from heat and open flame and where the temperature is below 100°F (38°C).
The shelf life is unlimited in closed, sealed containers. (Refer to 4.3.2)

L 20 & Nicnnecal ITn raco nf ecnirlle aliminates all cniivcoe nf sanitinn
o e VeV UIDEUQGI- Al vaocw v JPIIIQ, ctrLIminavc ari DU LL O v P VIV,
Small spills are absorbed with a nonreactive absorbent and placed in sealed

containers for disposal. Large spills are to be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazards. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Heaith Offices. (Refer to 4.4}

An EPA Hazardous Waste Classification is listed in 40 CFR as U359 and as
a flammable liquid with an identification number UN1171 in accordance with CFR

49, Section 172.101.

5.21 Name. ETHYLENE GLYCOL MONOMETHYL ETHER CH;0CH,CH,0H MW 76.09
2-Methoxyethanol (IUPAC) (SOCMA)
Methyl Cellosolve

5.21.1 Technical description. Ethylene glycol monomethyl ether is a
colorless liquid with a mild agreeable odor. It is miscible with water, alcohol,
ether, glycerol, acetone and dimethyl formamide, and has characteristics as shown
in Table XXXVI.

42
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Characteristics of Ethylene Glycol
Monoethyl Ether.

TABLE XXXVI.

Property Nominal Value
Autoignition temperature, °C 288.3
Flash point, *C (°F) 46.1 (115)
Freezing point, °C 20 -85.1
Refractive index, n, 1.4024

5.21.2 Specifications. Federal, 0-E-780, Ethylene Glycol Monomethyl Ether,
Technical and ASTM D 3128, Standard Specification for 2-Methoxy Ethanol.

Requirements. Physical and chemical characteristics of Ethylene

5.21.2.1
is as shown in Table XXXVII.

Glycol Monomethyl Ether

Physical and chemical characteristics of

TABLE XXXVII.
Ethylene Glycol Monomethyl Ether.

Requirements
Property 0-E-780 ASTM D 3128
Min Max Min Max
Speggfic gravity
do - - 0.963 0.967
25 0.967 0.960 0.964
o 0.961 S 5o
Viscosity (25°C), cps 1.50 0.1 .- 0.2
Water content, % by wt --- ) ’
Distillation range o 123.0 -
ggm 123.5 128.0 126.0
Distillate below 127°C,
% by wt 99.0
Acidity (free acid as acetic L . 0.01Y
acid, % by wt --- )

v Equivalent to 0.093 mg of KOH/g of sample.

5.21.3 Use. Ethylene glycol monomethyl ether is intended for military use
as a general laboratory reagent, a solvent and an ingredient in Decontaminating
Agent DS2. Typical commercial applications include use as a solvent for nitro-
cellulose, cellulose acetate, alcohol-soluble dyes, and natural and synthetic
resins; in solvent mixtures; in enamels, varnishes, and lacquers; as a perfume
fixative; in wood stains; for sealing moisture-proof cellophane, nail polish
formulations and dyeing of leather.
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5.21.4 Safety.
5.21.4.1 Health hazard. Ethylene glycol monomethyl ether is a skin
irritant, as well as an irritant to the eyes and respmratorv tract and can be
la

toxic as an 1nha 'In case of contact with the skin, flush affected areas
with water for at 1east 20 minutes and obtain medical attention immediately. LD,
orally in rats is 2.46 g/kg; lethal concentrations for rats in air is 1500 ppm.

(Refer to 4.3.1)

5.21.4.2 Fire and explosion hazard. Ethylene glycol monomethyl ether is

5.21.4.3 Reactivity. Ethyiene giycoi monomethyi ether is reactive with
inorganic acids, anhydrides and oxidizing campauﬁds.

5.21.5 Storage. Ethylene glycol monomethyl ether is stored in the origina]
containers (l1-gallon jar, 5-gallon carboy and 55-gallon drum). Storage space is

away from heat and open flame and where the temperature is below 100°F (38 C).

rn_ £

The shelf 1ife is unlimited in closed, sealed containers. (Refer to 4.3.2)

5.21.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and
transferred to sa?vage containers. Water spray can be used to reduce vapor
ignition hazard. Ffor appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

An EPA Hazardous Waste Classification is not listed in CFR 40.
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5.22 Name. ETHYLENE GLYCOL MONOE

FGMEEA

(SR 18} &

Carbitol Acetates
2-Ethoxyethyl Acetate
2-Ethoxyethanol Acetate

5.22.1 Technical description Ethylene glycol monoethyl ether acetate
(EGMEEA) is a very hygroscopic liquid, miscible with acetone, benzene, chloro-
form, ethanol, ether, pyridine and water. It has characteristics shown in Table
XXXVIII

TABLE XXXVIII. Characteristics of Ethylene Glycol
Monoethyl Ether Acetate.
Characteristic Nominal Value
Refractive index, ngo 1.4213
Melting pojgt °C -25
Density, d 1.0114
Flash pown% (tag open cup), °C 56
{(°F) (134)
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5.22.2 Specifications. Military, MIL-E-7125, Ethylene Glycol Monoethyl
Ether Acetate, Technical.

5.22.2.1 Requirements. Ethylene glycol monoethyl ether acetate is as shown
in Table XXXIX.

TABLE XXXIX. Chemical and physical characteristics of
Ethylene Glycol Monoethyl Acetate.

Requirements
Characteristics
Min Max

Color (Pt/Co scale) --- 15
Specific gravity, ds 0.973 0.976
Acidity, (% by wt as acetic acid) --- 0.02
Water, % by wt --- 0.10
Assay, % by wt 99.0 -—-
Alcohol, % by wt (as 2-ethoxy

ethanol) --- 0.5
Distillation range

bp 150

dpoee 160

5.22.3 Use. Ethylene glycol monoethyl acetate is for use in the manufac-
ture and application of organic protective coatings used on aircraft. It is also
used in automobile lacquers to retard evaporation and impart high gloss.

5.22.4 Safety.

5.22.4.1 Health hazard. Ethylene glycol monoethyl acetate is a skin irri-
tant, as well as an irritant to the eyes and respiratory tract and can be toxic
as an inhalant. Long term exposure has resulted in neurological damage. In case
of contact with the skin, flush affected areas with water for at least 20 minutes
and obtain medical attention immediately. LD, orally in rats is 5.1 g/kg.
(Refer to 4.3.1)

5.22.4.2 Fire and explosion hazard. Ethylene glycol monoethyl acetate is
a combustible liquid that can produce explosive vapor mixtures in air.

5.22.4.3 Reactivity. Ethylene glycol monoethyl acetate is reactive with
inorganic acids, anhydrides and oxidizing compounds.

5.22.5 Storage. Ethylene glycol monoethyl acetate is stored in the
original container (1-gallon bottles, 5-gallon cans and 55-gallon drums).
Storage space is away from heat and open flame and where the temperature is below
100°F (38°C). The shelf life is unlimited in closed, sealed containers. (Refer

to 4.3.2)

5.22.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
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5.23 Name. ETHYL ETHER (SOCMA) CH,CH,OCH,CH, MW 74.12
1,1-Oxybisethane
Diethyl Ether
Ethoxyethane (IUPAC)
Ether
Ethyl Oxide
Diethyl Oxide
Sulfuric Ether
Anesthetic Ether

5.23.1 TJTechnical description. Ethyl Ether is a very mobile, highly
volatile and flammable liquid. It is heavier than air and has a characteristic,

sweetish, pungent odor, with a burning taste. It tends to form exp?osive perox-

ides under the influence of air and light, particulariy when evaporation to
dryness is attempted. Peroxides may be removed from ether by shak1ng with 5
narronf by up1nhf aqueous ferrous 511fate solution. Naohtho? po]l pheno]s.

intended use is not affected. Ethy) ether has characteristics shown in Tab]e XL.

TABLE XL. Characteristics of Ethyil Ether.
Characteristics Nominal Value
Spegific gravity:
d, 0.7364
210 A 7940
Q.,. V.7C%7
d,” 0.7134
d>° 0.7019
Vapor density (Air = 1.0) 2.55
Melting point:
Cat abTa ~ni;adal °or 1182 2
JLdDIe Crys>idi, L ~-110.9
Metastable crystal, °C -123.3
Boiling point
bp,eo 34.6
bPLoo IZ?
OP200 €
DP4q0 a O )
hn 48 1
UP10 Tl e &
bp, -74.3
Saturated vapor pressure:
0°C, mm 184.9
10°C, mm 290.8
26°C, mm 4395.8
50°C, mm 1276.0
70°C, mm 2304.0
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TABLE XL. Characteristics of Ethyl Ether
(Continued).
Characteristics Nominal Value
Critical temperature, °C 192.7
Critical pressure, atmospheres 36.6
Flash point (closed cup),°C (°F) -45 (-49)
Autoignition temperg}ure *C 180 - 1890
[ o P VNP W SR S 1 o B ol off off =
Kxetraciive inaex, n 1.3939399
Ninlartwnir rnncf:nf fat+ 268 Q°(C anAd
Ui icuwiul 1. Uil van o \ﬂb LN\ . J “ Qi
85.8 kWertz) 4.197
Surface tension at 20°C, dynes/cm 17.06
Viscosity at 20°C, cp 0.2448
Heat of vaporization at 30°C, cal/g 89.80
Heat of formation, cal/g -507
UHana+ Af ~amhiictinn Veral/n _Q an7’
rrcas vi CUHHUUOS L TUIH, T\bﬂl/s .0V

5.23.2 Specifications. M™ilitary, MIL-E-195, Ether, Diethyl, Technical.
5.23.2.1 Requirements. Reguirements are as shown in Table XLI

TABLE XLI. Chemical and physical properties of
Ethyl Ether.

Requirements
Characteristic
Min Max
Crorific arauity 420 n 719 n 7212
SPpELITIC grdvily, U, V.i1& U.735
Nonvolatile residue, % by wt --- 0.002
Acidity (as acetic acid), % --- 0.006
Acetylene, % by wt --- 0.001
Peroxides --- None
Chiorides --- None
ATAnhuﬂnc == NAano
niyucijiiyuco iwviic
Color (Pt/Co scale) --- 20
5.23.3 Use. Ethyl ether is used as an anesthetic, in the manufacture of
gun powder, a r]pan1nn agent for optical lenses and to start jese) engines. It

is used also as a solvent for waxes, fats, oils, perfumés 1ka]dlds, gums,
nitrocellulose (when mixed with ethyl alcohol). It is an important reagent in
organic syntheses as a Grignard and Wurtz type reactions.

5.23.4 S

5.23.4.1 Health hazard. Ethyl ether is mildly irritating to the skin,
mucous membranes and eyes. Inhalation of high concentrations causes narcosis and
unconsciousness. Death may occur due to respiratory paralysis. Upon exposure,
obtain medical attention immediately. Permissibie exposure Timit is 400 ppm or
1200 mg/m”. (Refer to 4.3.1)
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P Y Pt W -

23.4.2 Fire and expliosion hazard. When shaken under absolutely dry
-~ TAar 3
U R

nnnnnn [P +v A ctavtd A £3amn A S
LY LU oStail L a i1t1ric. 2B

ns, ether can generate enough static e ci
ether mixtures containing more than 1.85 volume percent of ether vapor are
explosive hazards. Explosions may result when ether is brought into contact with

anhydrous nitric acid. ETHER IS AN EXPLOSION HAZARD.

23.4.3 Reactivity. Ether reacts with magnesium and zinc to form organic
¢ compounds that react violently with water. Ether reacts violently with
n

materials

5.23.5 Storage. Ethyl ether is stored in the original container. Storage

space is away from heat and open flame. The storage temperature is below SO0°F.
Open containers pick up moisture and the contents should be inspected to deter-

mima citatablhiTIidyy £anwm 11ca IDafawv 4~ A 2 921
mine sujtav il iLy 1ui us>c. \nRoicr LU *.0.¢)

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

An EPA Hazardous Waste (iassification is iisted in CFR 40 as U117 and as

- :1 amah1n 1';’\..\.[{ u1+l\ an 1AD'\+':F1P)*1I\Y\ r\nmhnv‘ "N] 1:: ';n 3."‘[\“["5'\!‘() hj“'h rco

a P raiNiaw < 4 oqu 1rJ Wil uve Qi IVUTIIC I QA Lv VIS [NACAT1IvVA ~u] NITA A i Qa A\VAVESRVE S} LWL o3 wi Lt 1IN
49. Section 172.101.

5.24 Name. GLYCEROL (SOCMA) HOCH,CHOHCH,OH MW 92.10
Glycerin

1,2,3-Propanetriol (IUPAC)
Trihydroxypropane
Incorporation Factor

IFP

Ophthaigan

5.24.1 Technical description. Glycerol is a syrup liquid with a sweet warm
taste (about 0.6 times as sweet as cane sugar). It absorbs moisture as well as
sulfur dioxide, hydrogen sulfide, and hydrogen cyanide (acid gases). Glycerol
is miscible with water and alcochol. It is insoluble in benzene, chloroform,
carbon tetrachioride, carbon disuifide, petroieum ether and oiis. Gliyceroi has
characteristics shown in Table XLII.
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TABLE XLII. Characteristics of Glvcerol
Property Constants
Meiting point, °C 17.8
Boiling point:
bpre (decomposes), °C 280.0
DPe. C 263.0
bPaee. C 240.0
bPye. °C 221.1
bpe, 'C 208.0
bp,.., 'C 182.2
bp,,. ‘C 167.2
bps, C 182.8
bp,. °C 125.5
Refractive index:
o 1.4758
e 1.4746
ne’ 1.4730
Density:
dus 1.26557
dn 1.26362
a 1.28201
Flash point, “C (°F) 176 (350)
Specific gravity (aqueous solution):
85%: d: 1.24910
50%: dis 1.2308580
de 1.23755
dn 1.23585
80%: di; 1.213
70%: d;; 1.185
60%: d° 1.157
50%: di. 1.129
20%: d;. 1.049
5%: di 1.0122
Viscosity (20°C) (aqueous solutions):
5% 1.143
10% 1.311
25% 2.085
50% 6.050
60% 10.96
70% 22.54
/3% 111.0
Freezing points (aqueous solutions:
10%x, °C -1.6
30%, °C -9.6
50%, 'C -23.0
66.7%, °C -45.S
80%, “C -20.3
30%, °C -1.6
5.24.2 Specifications. Federal, O0-G-491, Glycerol, Technical (High
Gravity) and ASTM D 1257, Standard Specification for High Gravily Glycerin.

§.24.2.1 Reguirements. The material is free from suspended matter and is
clear and there is no precipitation formed in 10 minutes in the presence of a
10.0 percent aqueous solution of silver nitrate. Glycerol has physical and

chemical properties shown in Table XLIII.
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TABLE XLIII. Physical and chemical properties of Glycerol.

Requirements
Property 0-G-491 ASTM D 1257
Min Max Min Max
Color (Pt/Co Scale) --- 20 --- 20
Sp(efgsific gravity:
25 1.2587 --- 1.2587 .-
dyas 1.2620 | ---
Ashzii by wt --- 1.0 - .-
Chlorides (as C1), % by wt - 0.1 - R
Saponification number,
% by wt --- 0.5 - S
Sulfate ash, % by wt --- --- --- 0.11
Acid value 0.3 0.3V

17 0.281 mqg of KOH per g of sample.

5.24.3 Use. Glycerol is intended for military use in the manufacture of
explosives [nitroglycerol (dynamite)] and in other applications where high
gravity glycerol is required. Glycerol is used in cosmetics, 1liquid soaps,
liqueurs, confectioneries, blacking, printing and copying inks, lubricants,
elastic glues, lead oxide cements; to keep fabrics pliable; to preserve printing
on cotton; for printing rollers and hectographs; to keep frost from windshields;
as antifreeze in automobiles, gas meters and hydraulic jacks in shock absorber
fluids, in fermentation nutrients in the production of antibiotics and as a
humectant in the tobacco industry, pharmaceutic aid, cellophane and cork.

5.24.4 Safety.

5.24.4.1 Health hazard. Glycerol is a skin irritant as well as an irritant
to the eyes and respiratory tract and can be toxic as an inhalant. In case of
contact with the skin, flush affected areas with water for at least 20 minutes
and obtain medical attention immediately. LDy, orally in rats is >20 ml/kg.

(Refer to 4.3.1)

5.24.4.2 Fire and explosion hazard. Glycerol is a combustible liquid that
can produce explosive mixtures. CAUTION: Contact with strong oxidizing agents,
such as chromium trioxide, potassium chlorate or potassium permanganate may
produce an explosion.

5.24.4.3 Reactivity. Glycerol is reactive with inorganic acids, anhy-
drides, oxides and oxidizing agents.

5.24.5 Storage. Glycerol is stored in original container (l-pint bottles,
1-gallon jar, 5-gallon carboys and 55-gallon drums). Storage space is away from
heat and open flame. The shelf Tife is unlimited in closed, sealed containers.

(Refer to 4.3.2)
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5.24.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and

transferred to salvage containers. Water spray can be used to reduce vapor

1gn1t1on hazards. For appropriate procedures, contact the Instaiiation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in 40 CFR.
5.25 Name. GLYCERYL MONOOLEATE C1ﬁg3COOCH2CHOHCHZOH FW 356.55
Glycerol Honooieate
2;3-Dihydroxypropyl Oleate
1-Monoolein

5.25.1 TJechnical description. Glyceryl monooleate is a yellowish soft
solid with a melting point of 35°C when pure, but the melting point can be as Tow
as 25°C because of impurities. It has an iodine number of 65 to 80, is insoluble

in water, slightly solubie in aicohol and most organic soivents.

5.25.2.1 Requirements. The physical and chemical characteristics are as
shown in Table XLIV.

TABLE XLIV. Physical and chemical properties of
Glyceryl Moncoleate
Daniti yamant c
Y\C\.'U 1T CHIciivy
Property
L
Min Max
Acid number --- 5.1
Sapon1f1cat1on nqug; 160 170
Specific gravity, q& 0.930 0.870
Solidification point, °C 12 17
Color (Gardner scale) --- 10

5.25.3 Use. Glyceryl monooleate is used as an ingredient of a wetting
agent for rocket motor propellants. It is also used in some formulations of
alkyd oil base paints.

5.25.4 Safety. G1ycery1 monooleate is an irritant to the skin, eyes and
respiratory tract and can be toxic as an inhajant. In case of contact with the
skin, flush area with water. In case of contact with the eyes, flush with water
for at least 20 minutes and obtain medical attention In case of inhalation,
obtain medical attention immediately. There are no TLV or PEL referenced for
glyceryl monooleate. (Refer to 4.3.1)

5.25.5 Storage. Gliyceryi monooieate shail be stored in approved containers
(cans containing 7 or 35-pounds or drums containing 380-pounds of materials).
The storage area shall be well ventilated, and there shall be no open flames or
areas of definite fire hazard nor nearby powerful oxidizing agents. (Refer to
4.3.2)

PITT W dUR -— X
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5.26 Name. HEXAMETHYLENETETRAMINE (SOCMA) CigHioN, MW 140.19
Aminoform

5.26.1 TJechnical description. Hexamethylenetetramine is a white crystal-
1ine powder or colorless lustrous crystals and practically odorless. The specif-
ic qrathy is 1.27 at 25°C. It is soluble in water, alcohol, and chloroform, but

inscluble in ether. It sublimes at 263°C, partly decompos1ng. In contact with
flame, it burns with smokeless flame.

5.26.2 Specifications Military, MIL-H-502, Hexamethylenetetramine,
Technical

5.26.2.1 Requirements. Hexamethylenetetramine is completely soluble
without tur 1d1ty in glacial acetic acid and has chemic 1 characteristics shown
in Table XLV. Not less than 58 ﬁéFCéﬁL by weight of the chemical shall pass
through U.S. Sieve Size No. 8 screen

TABLE XLV. Chemical characteristics of
Hexamethylenetetramine.

Requirements
Characteristics

Min Max
% By Wt % By Wt

Assay 99.0 ---

Formaldehyde --- 0.0
Ammonia --- 0.02
Chloride --- 0.02

Ash --- 0.1

Water content - 0.5
Insoluble matter --- 0.05

on
[aM]
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5.26.3 Use. Hexamethylenetetramine is intended for military use in the
manufacture of cyclonite and homocyclonite and as a stabilizer. It is used in
adhesives, coatings, and sealing compounds; in the chemical detection of metals;
in the preservation of hides; as a cross-linking agent for hardening phenol-

forma]dehyde resin and rubber; as a corrosion inhibitor for steel; as a dye

fixative; as fuel tabliets in camp1ng stoves; as a stabilizer for Tubricating and
insuiating 0i15; and with sodium phenate aﬁd sodium hydroxide as an absorber of
nAa sonous gases

PU'DUI!U 2 BGJCJ-

5.26.4 Safety. Hexamethylenetetramine is an irritant to the skin, eyes
and respiratory tract and can be toxic as an inhalant. In case of contact with
the skin, flush area with water. In case of contact with the eyes, flush with
water for at lTeast 20 minutes and obtain medicai attention. 1 f i Ta-

tion, obtain medical attention immediately. There are no TLVY or PEL refer d
for hexamethylenetetramine, (Refer to 4.3.1)
5.26.5 Storage. Hexamethylenetetramine shall be stored in approved

containers (50-pound Kraft bags). The storage area shall be well ventilated, and
tnere shall be no open flames or areas or definite fire hazard nor nearby power-

ful oxidizing agents. (Refer to 4.3.2)
5.26.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
In accordance with CFR 49, 171.01, Hexamethylenetetramlne is in hazard class
"FORBIDDEN", meaning that a "FORBIDDEN" material may not be transported. An EPA
Hazardous Waste Classification is not listed in CFR 40.
5.27 Name. HEXYLENE GLYCOL C.H,.0, FW 118.17
2-Methyl1-2,4-pentanediol
a,a,-a- Tr1methy1trwmethyneneg]yco]
Pinakon
5.27.1 Technical description. Hexylene glycol is a liquid with a mild

sweet odor. It is soluble in water, ether and Tower molecular weight aliphatic
hydrocarbons; and has characteristics shown in Table XLVI.

-

TABLE XLVI. Physical and Chemical Characteristics
GF Hexxi]nnn Rlvrnl
1] 1 Yy I CiiC YR ALY I
Characteristics Nominal Value

Boiling point °C 19R
Boiling point, bp,,, °C 198

P.ns C 97
Flash point, °C (°F) ~93 (200)
Refractive index, n;“ 1.4276
Dipole moment 2.8
Viscosity (at 20°C), cps 34

standard Specification for Hexylene

(/')

.2 Specifications. ASTM D 2636,

-y
[aV]
~l

wn
(98}
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5.27.2.1 Requirements. The properties of hexylene glycol are as shown in

Tabie XiLVII.
TABLE XLVII. Physical and chemical properties of
Hexylene Glycol.
Requirements
Property
Min Max
Spg&gf1c gravity: o ---
a5 0.921 ---
25 0.518
Color (Pt/Co scale)
Nictillatinn °F 107 1V
viovtiiraicvivll, A" 177 .1
< 1a . . 2/
Acidity (free acid as acetic --- 0.0C5
acid), % by wt
Hater, % by wt --- 0.1
% The entire sample shall distill within 3.0°C including 197.1°C.
¢/ Equivalent to 0.047 mg of KOH per gram of sample.

E 27 2 fHlen Uavulanna alucal e 11ead ae a ~rniinlanes anant A ractnv A3l in

Jeall oI Voco HTA 1cinc 31 “uil o UOoOTU Qo a L-uupr ary ayTiru LY LCaosivil v i
hydraulic brake fluids and also in the formulation of cosmetics

5.27.4 Safety.

5.27.4.1 Health hazard Hexylene glycol is a skin irritant, as well as
an svvitant +tn tha avne and vocnivatary +varcrt and ~an ha tAaviec 2¢c an snhalant
ailt rré rvailii “u Litc CJCJ [* R RAV) ICDPUI GLUIJ LI av aityu “alt | W =4 LUA L ao Qs tilitgatiaii L .
In case of contact with the skin, flush affected areas with water for at least
20 minutes and obtain medical attention immediately. LD., orally in rats is 4.70
g/kg. (Refer to 4.3.1)

5.27.4.2 Fire and expiosion hazard. Hexyiene glycoil is a combustibie
liquid that can produce explosive vapor mixtures in air.

5.27.4.3 Reactivity. Hexylene glycol is reactive with inorganic acids,
anhydrides, oxides and oxidizing compounds.

5.27.5 Storage. Hexylene gliycol is stored in the original container (1-
AalTlAanm Sawm E_Aallanm ~avhnay amd ERE_~Aa1T1nan Avem) CHtavana cnara 32 aviay €uvmam haat
gal 1l gar J"\Jdl iul \,GIUU] aliug JJ’BCII run Ululll’. QLUldyt! DdeU 15 dwa 1P UH icat
and open flame. The shelf life is unlimited in closed, sealed containers
(Re

5.27.6 Disposal. In case of spills, eliminate all sources of ignition.

Small spills are absorbed with a nonreactive absorbent and placed 1n sealed
containers for disposal. Large spills are to be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices (Refer to 4.4)
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Refractive index, Ny’

An EPA Hazardous Waste Classification is not listed in CFR 40,
5.28 Name ISOBUTYL ALCOHOL C,Hq0 FWw 74.12
2-Methyl-1-propanol
Isopropy]carblnol
i-Hydroxymethyipropane
Fermentation Butyl Alcochol
5.28.1 Technical description. Isobutyl alcohol is a colorless refractive
liquid and is as shown in Table XLVIII.
TABLE XLVIII Characteristics of Isobutyl Alcoho
Characteristic Nominal Value
Cmnmres€en mianmira ,415 n onc
JPCLII [ BIGVILJ, U,S v.0Vy
Boiling point, bp,,, °C 108
Melting point, °C -108
Flash point (c]osed‘cup), °C (°F) 28 (82)
1.3978

5.28.2 Specifications. ASTM D 1719, Standard Specification for Jsobutyl
Alcohol.
K 29 2 1 anttiromantc Tenhittv]l alrnahnl 3¢ ac chnun in Tahla YITY
LA S5 © P A § NUYuU i1 cincirv o AoV ULTy QiliLuviiv 1o Qo oDlivwmil e 1QaviIic ALiIN.
TABLE XLIX. Chemical and physical properties of Isobutyl Alcohol.
Requirements
Property
Min Max
Specific gravity:
pdgo g Y n ens n ona
UZO Ve.ovoe V.0V
e 0.794 0.801
FAlawv ICA/Dd cralanl . 11
VIvi \\'U/I'L )\—CI I i1V
Distillation, °C 107.9Y
Nonvolatile matter, g/100 m] --- 0.09;
Water, % by wt --- 0.2%
Ar 1141#\: [ fvna arid ac arntir o n nn’)él
(a) Uy \I TT auviu ao avocuviu V.VVuJo
acid), % by wt
A The sampl shall entirely distill within 2°L range whic chall
Vl - il T \»l\oll\..lJ A I S I P B ) LA RSN [ ~ lull\_—"- AR IR AN B ) L2114 ) !
) 1nc1ude 107.9°C.
¢ This quantitative water limit ensures that the material is miscible
5/ without turbidity with 19 volumes of 99 percent heptane at 20°C.

Equivalent to 0.028 mg KOH per gram of sample.
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5.28.4 Safety.

5.28.4.1 Health hazard. Isobutyl alcohol is a skin 1rritant as well as

an irritant to the eyes and respiratory tract and can be tox as an inhalant.

in case of contact with skin, fiush affected areas with watér for at jeast 20
maimitbtne and Ahtasinm madir~al 3§+nn+4nn smmadisataly Tha noarmiccihla ovnnciira 1imit
WIINIULTOD ajiu vevain lllCUI!ﬂl aviciiviun IIIIIICUIG&CIJ. Tt pcc I 1w I1I T CI\PUOUI < 1M
is 100 ppm or 300 mg/m” and the IDLH is 8000 ppm. LDy, orally in rats is 2.46
a/ka

5.28.4.2 Fire and explosive hazard. Isobutyl alcohol is a combustible
liquid that can produce expliosive vapor mixtures in air.

5.28.4.3 Reactivity. Isobutyl alcohol is a reactive with inorganic acids

[ =N . 9

anhydrides, oxides and oxidizing compounds.

5.28.5 Storage. Isobutyl alcohol is stored in the original container (1-

pint, 1-quart, 1-ga allon bottlies, 5-gaiion carboy and 55-gaiion drum). Storage
_____ Lramem hand ~ed a....-..\ £V aema ~mAd hman tha *ameimraads ~n e hRAalA., TNANCLD
>pd'.e lb d\’ld] tToH neat Aarfnu vpen 1 iane d4anyd winer Line Leipe yature iS Detow i1uu r
(38°C). The shelf life is unlimited in closed, sealed containers (Refer to
4.3.2)

5.28.6 Disposal. In case of spills, eliminate all sources of 1gn1t1on
Smail spiils are absorbed with a nonreactive absorbent and piaced in seaied
mnmbatmnans Faun Al ecmacal P avwemn emn31le ava 44 ha AILbad +44 ~rvavant cnvmoasdime and
Loulitaiiiers 1ur uispusail Larye Spiils> dirc LU Ut UIRCU LU yevent 2prTad lily alnid
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazards. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4 4)

An EPA Hazardous Waste Cliassification is 1isted in 40 CFR as U140.

5.29 Name. [ISOPROPYL ALCOHOL C5H,0 FW 60.09

IPA

2-Propanol

Isopropano1

becondary Propyl Alcohol
N2~ b (ol R - |
UIIBL_)’ varotinui
Petrohol

5.29.1 Technical description. Isopropyl alcohol is a flammable liquid and
has characteristics shown in Table L.

wn
()]
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TABLE L. Physical and chemical characteristics
of Iscpropyl Alcohol.
Characteristics Nominal Value

Melting point, °C -88.5
Freezing point, °C -89.5
Boiling pcint:

bp,ges °C (°F) 82.5 (180)

bP,og» C 67.8

DPyggr € 53.0

bpyges °C 39.5

bp.., °C 30.5

bp.q, °C 23.8

bp,g, °C 12.7

bpyy, °C 2.4

bp5v °C -7.0

bpy, °C -26.1
Specific gravity:

20 0.78505
az 0.78084
d, 0.728

Flash point (closed cup), °C (°F) 12 (53)

Lower explosive 1imit in air 2.5
(u/v), %

Refgactive index:

. 1 20C9
nD 1.0300c¢
ny 1.3802
nZ® 1.37723
ng? 1.3749

Specifications. Federal, TT-1-735; Isopropyl Alco

770, Standard Specification for Isopropyl Alcohol.

£T°YI!I INIF Y

5.29.2.1

Requirements. Isopropyl alcohol has properties

57

hol and ASTM D

shown in Tabie
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TABLE LI. Properties of Isopropyl Alcohol.
Requirements
_ T71-1-735 ASTM D 770
Property
Grade A Grade B
Min Min Max Min Max

Acidity (X as acetic - 0.002 --- 0.002 - 0.002Y

acid)

Distillation, ‘C --- --- - --- 82.3%¥

bprw. °C 81.8 --- 81.8 - -- ---
dp,e. °C --- 83.0 - 83.0 - -

Nonvolatile matter --- 0.002 ——- 0.002 - 0.002

{g/100 m1)

Specific gravity:

d: 0.7862 0.7870 0.7862 0.7878 0.785 0.787
a - - —- - 0.782 0.784

Vater conte ¥ by owt --- 0.10 --- 0.40 --- 0.20

waici LUBLTH ~n Uy wi

Color (Pt/Co sca]e) T 10 T 10 T 10

Y Equivalent to 0.019 mg of KOH per gram of sample.

e Isopropyl alcohol shall distill entirely within a 1.5°C range which

shall include 82.3°C.

5.29.3 Use. Isopropyl alcohol under TT7-1-735, Grade A, is used as an
1ntermea1ate in the manufacture of chemicals. 150propy1 alcohol T7-1-735, Grade
o] 2e 11ead n AvAaanys~ ~raatinnce ants_1r3nm FlitiAd anAd Avdnanca matanial Tennwvn.
D, 1S uUuoLsccu Ill UIHOII)L \.Uﬂ\-lllsa, atit 1 Te it PiuiIu aity vidiiaiivc nacLci ial . LJUP'U
py‘l alcohol rnnf’nrm1ng to D 770 may be used 1in nrgam'r coating formulations and
anti-icing fluids. In general, 1sopropy1 alcohol is used in ant1freeze formula-

tions, as solvent for gums, she11ac, and essential o0ils; in the extradition of

alkaloids; in quick drying oils; in quick drying inks; in denaturing ethyl
a]cohoi; in body rubs; hand lotions, aftershave and simiiar cosmetics. It is
also used as a sa1‘ent for creosol, resins, and gums, as well as the manufacture
of acetone, glvcerol and isopro 1 acetate

haldhdd b :1 J A . ¥ i

5.29.4 Safety.

5.29.4.1 Health hazard. Isopropyi aicohol is a skin irritant, as weil as
am drmitant +n +ha aunc anAd racniwvatavy Prart anAd ~anm ha tAvisc A 2 TrnbkhaTlant
aff irritaiit LU LUK Tyco aliu rcopiraltvl Lrac i nJ Ldli}t’ LUATL d> dail t{ipniaildiiu.
The permissible exposure limit is 400 ppm or 980 mg/m’, and the IDLH level is
20,000 ppm. (Refer to 4.3.1)

5.29.4.2 Fire and explosion hazard. Isopropyl alcohol is a combustible
iiquid that can produce explosive vapor mixtures in air.

£ 20 4 1 cactivity Tcnnv‘nn\/T alcohol is reactive with inporganic acids

C= PRy S e iInCauw o v I.o! LJU'J UP t alreunivag o LI W T3 Wi PR B waiuii lllUlsulll\o ﬂ\.l\.‘.),
anhydrides, oxides and oxidizing compounds.

5.29.5 Storage. Isopropyl alcohol is stored in the original container (1-
pint, l-quart and 1- gal]on bottles, 5- gallon pail and 55-gallon drums) Storage

space is away from heat and open flame and where the temperature is below 100°F

on
(e}
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(38°C). The shelf life is unlimited in closed, sealed containers. (Refer to
4.3.2)

5.29.6 Disposal. In case of spills, eliminate all sources of 1gn1t10n
Small spills are absorbed with a nonreact1ve absorbent and placea in seaied
containers for disposai. Large spi be diked to prevent spreading and
transferred to salvage containers ray can be used to reduce vapor

ignition hazard. For appropriate procedures ;tact the Installation Environ-
mental Office, the DRMO, or Safety and Healt h 0ff1ces. (Refer to 4.4)

In accordance with CFR 49, 172.101, 1sopr yl alcohol 1is 1isted as a
flammabie 1iquid with an identification number of UN1Z1S. An EPA Hazaraous Waste
Classification is not listed in CFR 40.

5.30 Name. METHANOL (IUPAC) (SOCMA) CH,OH FW 32.04
Carbinol -
Methyl Alcohol
Wood Alcohol

WUnnd Criwit
wO0G oSpiIrTit

5.30.1 Technical description. Methanol is the simplest of alcohols. It

is a clear, volatile, colorless, flammable, mobile liquid which is free of
foreign odors It is miscib]e with water, alcohel, ether, ketones, and most

PN T+ ~1 7T

orgamc soivents. It burns with non-luminous, bluish flame. 1t is usually a
better solvent than ethanol since it dissolves many inorganic salts. Methanol
has characteristics shown in Table LII.

TABLE LII. Physical and chemical characteristics
of Methanoi.

Characteristic Nominal Value
Specific gravity
d; 0.8100
d;’ 0.7360
d2° 0.7915
a2 0.7866
Me]f1ng point, °C -97.8
Boiiing point,
bpsgo» °C 64.7
bp,, °C 49.9
bPages *C 34.8
oo™ ¢ 121
p60) .
prO, °C 2.2
UPZO’ V.V
bpyys °C -16.2
bpg, °C -25.3
bp, ¢» °C -44.0
Vapor density (air = 1) 1.11
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TABLE LII. Physical and chemical characteristics
of Methanol {(Continued].
Characteristic Nominal Value
Refractive index:
ny 1.33066
20 s =505
ng 1.3292
Flash point
(Closed cup), °C (°F) 12 (54)
(Open cup), °C (°F) 15.5 (61)
Ign1t1on temperature °C (°F) 470 (878)
Explosive limits (% vol in air)
Lower 6.0
Upper 36.5
Critical temperature, °C 240
Critical pressure, atmosphere 78.5
Specific heat (20°C), cal/g 0.595
Dipole moment 1.69
Viscosity (20°C), cps 5.93
5.30.2 Specifications. Federal, 0-M-232, Methanol (Methyl Alcohol) and
ASTM D 1152, Standard Specification for Methyl Alcohol.
5.30.2.1 Requirements. Methanol furnished under 0-M-232 comes in Grade
A as described in Table LIII, Grade AA as described in Table LIJI and Grade C for

use as a denaturant.
Table LIII. The appearance
sediment.

o
[

Methano] furnished under ASTM D 1152
is free from opalescence,

is as described in
suspended matter and
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TABLE LIII. Chemical and physical properties of Methanol
Reguirements
0-M-232 ASTM D 1152
Properties
Grade A Grade AA
Rin Max Hin Max Hin Hax
Acetone, X by wt --- 0.003 - 0.003 -— 0.003.
Acidity {as acetic acidj, --- 0.003 --- 6.003 --- 0.003%
% by wt

Color (Pt/Co scale), Car- -—- 30 --- 30 --- 50

borizable impurities
(H,50,Tes)

N At YY s - ra 02/ ca £2/ ca c¥

vrstiiiaton, L 0&.0" 04.0% 04 .07

Ethanol, X by wt --- ——- -—- 0.001 .- -

Nonvolatile matter, --- 10 --- 10 --- s

mg/100 ml
Permanganate time, minutes --- 30 -—- 30 -— 50
Specific gravity:
die --- 0.7928 --- 0.7928 0.7920 0.7830
dn -—- - --- --- 0.7883 0.7893

¥ater, X by wt --- 0.15 --- g.10 --- 0.10

Color (Pt/Co scale) --- 5 -——- 5 -—- 5

Y Equivalent to 0.028 mg KOH per gram of sample.

¥ Range is not more than 1.0°C including 54.6°C.

5.30.3 se. Methanol is intended for mi?itary use as a general solvent
and for the generation of hydrogen and carbon dioxide. It is used as an indus-
trial solvent, a raw material for making formaldehyde and methyl esters of
organic and inorganic acids, an antifreeze for automotive radiators and air
brakes; an ingredient of gasoline and diesel o0il ntwfreezes, an octane booster

in gasoline; a fuel for picnic stoves and soldering torches; to denature ethanol,
a softening agent for pyroxylin plastics; a solvent and solvent adjuvant for
poiymers and a soTvent in the manufacture of cholesterol, streptomycin, vitamins,

nnnnnnn ~ b a mrmmn o mmttd 2~
llUllIIUllC) d”U Utllt!l' plld’llldL"ULlLdlb

5.30.4 Safety.

5.30.4.1 Health hazard. Methanol is a skin irritant, as well as an
irritant to the eyes and re p tory tract and can be toxic as an inhalant.

................... [ORpRqy - - -~ mmsamttb At Al t Amsid

Poisoning may occur from ing Oon. Aclie
affects are headache, fatigu nt or complete b11ndnocc

Wi i ve v ll‘-uuu\allb, LR 3 '5 - (B
, circulatory collapse,

14]
o v
—I
3 O
w3 m
Y
]
o
n F
—  wde
(@]
C

(may be permanent}), acxdos1s, convuls ons, mydriasi
respiratory failure and death. Death has resu]ted from ingestion o f less than
30 ml; usual fatal dose is 100 to 250 ml. Medical attention should Pe obtained
upon exposure. Ihe permlss1ble exposure 1imit is 200 ppm or 260 mg/m”. The IDLH
is 25,000 ppm. (Refer to 4.3.1)

5.30.4.2 Fire and explosion hazard. Methanol is a combustible liquid that

can produce explosive vapor mixtures in air. (Refer to Table LII)

5.30.4.3 Reactivity. Methanol is reactive with organic and inorganic
acids, anhydrides, oxides and oxidizing compounds.

5y}
Pt

CLAIIIIED UL HHIBMILAL V. DIJULILILALIVILT WUUIEU OLAAIIUIMLE WY LW Wmiil W™ W] W sava MMaw s ra w mo" = wrrmew= = ve ==
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5.30.5 Storage. Methanol is stored in the original container (I-quart
bottles, 1-gallon jars, 5-gallon carboy and 55-gallon drum). Storage space is
away from heat and open flame and where the temperature is below 100°F (38°C).

The shelf life is unlimited in closed, sealed containers. (Refer to 4.3.2)

5.30.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactive absorbent and p]aced in sealed

containers for disposal. Large spills are to be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazards. For appropri procedures, contact the Installation Environ-

iti riate
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

In accordance with CFR 49, 172.101, methanol is listed as a flammable liquid
having a transportation number of UN1230. An EPA Hazardous Waste Classification
is listed in 40 CFR as U154,

5.31 Name. MONOETHANOLAMINE HOCH,CH,NH, FW 61.08

2-Aminoethanol (IUPAC) (SOCMA)
b-Aminoethanol
B8-Amino Et.u_yl A
Colamine
Ethanolamine
2-Rydroxyethylamine
B-Hydroxyethylamine

MLA

5.31.1 Technical description. Monoethanolamine is a colorless, moderately
viscous liquid with a characteristic odor of ammonia. It is a strong, chemically
active base, miscible with water; soluble in alcohol, chloroform, and carbon

tetrachloride and has characteristics shown in Table LIV.

TABLE LIV. Physical and chemical characteristics
of Monoethanolamine.
Characteristics Nominal Value
Specific gravity (see Table LV
for ;equirement):
d 1.0117
d:° 0.9998
a3 0.9844
Viscosity, at 25°C, cps 18.95
at 60 C, cps 5.03
Melting point, °C 10.3
Rnilinn nnint
UUS[!)IIIE 'IUIIII- 170 8
bpay 71.0
pH (E%% aqueous solution) 12.1
pH (0.1 N a aqueous sglutwon) 12.05
Refractive index, nj 1.4539
Dipole moment 2.27
Flash point, °C (°F) 93.3 (195)
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5.31.2 Specifications. Military, MIL-E-50011, Ethanolamines (Monoethanol-
amine, Diethanolamine, and Triethanolamine), Type I - Monoethanolamine.

5.31.2.1 Requirements. Monoethanolamine is free from suspended matter and
is as shown in Table LV.

TABLE LV. Chemical and physical properties of
Monoethanolamine.

Requirements
Property
Min Max
Distillation range between 165 90 ---
to 175°C, % by vol.
Color (Pt/Co scale) --- 20
Monoethanolamine, % by wt 98 ---
Diethanolamine, % by wt --- 1.5
Triethanolamine, % by wt --- 1.0
Water content, % by_wt --- 1.0
Specific gravity, da 1.017 1.021

5.31.3 Use. Monoethanolamine, technical is intended for military use in
the removal of carbon dioxide from air, other gases, and 1iquids by absorption;
and as a wetting agent, a solution solvent, corrosion inhibitor and a metalwork-
ing lubricant. Typical commercial applications include use in shampoos, waxes,
detergents, polishes, paints, agricultural sprays, and pharmaceutical softeners.

5.31.4 Safety.

5.31.4.1 Health hazard. Monoethanolamine is an irritant to the eyes, skin,
and respiratory tract and can be toxic as an inhalant. In case of contact with
the eyes or skin, flush affected areas with water for at least 20 minutes and
obtajn medical attention immediately. The final limits of TWA are 3 ppm (15
mg/m’). The LD,, orally in rats is 10.20 g/kg. (Refer to 4.3.1)

5.31.4.2 Fire and explosion hazard. Monoethanolamine is a combustible
liquid and can produce explosive vapors. Fires are to be extinguished using dry
chemical, alcohol foam or carbon dioxide. In fire conditions, personnel wear
self-contained breathing apparatus.

5.31.4.3 Reactivity. Monoethanolamine is reactive with oxidizing materi-
als, inorganic acids, anhydrides and oxides.

5.31.5 Storage. Monoethanolamine is stored in the original containers (1-
gallon bottles, 5-gallon composite steel pails and 55-gallon steel drums).
Storage space is away from heat and open flame. The maximum shelf life in
unopened containers is unlimited. If the container is opened, the shelf life is

six months from the date of opening. (Refer to 4.3.2)

5.31.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and

63

7 T 1N



Downloaded from http://www.everyspec.com

MIL-STD-12208

transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazard. For appropriate procedures, contact the Instaillation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

In accordance with CFR 49, 172.101, monoethanolamine is listed as a corro-
sive liquid having a transportation number of UN2491. An EPA Hazardous Waste

Classification is not listed in CFR 40.

S
o

Z
-
X
Z
\\
I>

5.32 Name. MONOE

5.32.1 Technical description. Monoethanolamine is a colorless, moderately
viscous liquid with a characteristic odor of ammonia formulated with chelating

agent (monosodium salt of N,N’-dihydroxyethyl glycine).

5.32.2 Specifications. Military, MIL-M-23573, Monoethanolamine, Chelating

(SR Ay & MNP IOy VTS e 30

Agent Solution.

5.32.2.1 Requirements. The monoethanolamine, che]ating agent solution is

a homogenous solution of monoethanolamine and the chelating agent monosodlum
salt of N,N’-dinydroxyethyl glycine which contains approximately 22 parts by
weight of moncethanclamine to one part of the chelating agent. The selution
meets the reqguirements shown in Table LVI.

TABLE LVI. Properties of Monoethanolamine Chelating
Agent Solution.

Requirements
Property
Min Max

Alkalinity, milliequivalents 14.5 15.5

per gram (mg/g)
Nitrogen, mg/g 14.0 15.0
Iron, ppm --- 15
CheTating capacity:

Against Pb(NG;),, miilimoles 0.16 0.19

per gram (mmdﬁ/g)

Against CaCl,, ml --- 0.5

Color (Pt/Co sca]e) --- 20

5.32.3 Use. Chelating monoethanolamine is intended for military use in
scrubbing equipment for the removal of carbon dioxide from the air.

5.32.4 Safety.

5 io.'AV.l ne a i ' t Qi t J -y [}
and respiratory t an n be toxic as an inhalant. In case of contact with
the eyes or skin, flush affected areas with water for at least 20 minutes and
obtajn medical attention immediately. The final Timits of TWA are 3 ppm (15
mg/m”). The LDg, orally in rats is 10.20 g/kg. (Refer to 4.3.1)
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liquid and can produce explosive vapors. Fires are to be extinguished using dry
chemical, alcohol foam or carbon dioxide In fire conditions, personnel wear

self-contained breathing apparatus.

5.32.4.3 Reactivity. Monoethanolamine is reactive with oxidizing materi-
als, inorganic acids, anhydrides and oxides.

5.32.5 Storaage. Mnnnothann]am1np is cfnrm‘l in the nmcnna] containers (1-
AN 5 N

Storage space is away from heat and open flame. The maximum shelf life in
unopened containers is unlimited. If the container is opened, the shelf Tife is

N~

six months from the date of opening. (Refer to 4.3.2)

5.32.6 Disposal. In case of spills, eliminate all sources of ignition.

Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor

L 'S

ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

In accordance with CFR 49, 172.101, monoethanolamine is listed as a corro-
sive ligquid having a transportation number of UN249]1. An EPA Hazardous Waste
Classification is not Tisted in CFR 40.

5.33 Name. MORPHOLINE (SOCMA) C,HGNO MW 87.12
Diethylene Imide Oxide
Diethylene Imidoxide
Diethylene Oximide
Tetrahydro-2H-1, 4-oxazine
Tetrahydro-p-oxazine

5.33.1 Technical description. Morpholine is a colorless, hygroscopic
liquid, with an amine-like odor. It is a mild base, soluble in water and organic
solvents and has characteristics shown in Table LVII.
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TABLE LVII.

Characteristics of Morpholine.¥

Characteristics

Nominal Value

anr

Me L
V]

—_
-
—te md o
ot B |

ing point
g poin

(°F
Spec?}ic gravity, d2G

Refractive index, nj
Flash point:

oo I 4
o T -
e
o T T
C)O O
o("'"t"

p760 ’°

(]

Open cup, °C (°F)
Llosed cup, *C (°F
Surface tension {at

dunac/rm

Dipole moment
Strong base, pKb

Viscosity (at 20°C) cp

lo}

|
<n

.9 (263)
0

1.007
1.4540

(100)
35 (95)

L= Y e

2.23
1.58
5.6

Y physical properties of morpho11ne as given in

0-M-575 for information is as shown in Table LVIII.

TABLE LVIII. Physical properties of Morpholine
0-M-575
Dvrnnortv
1 IU'JL»I L 4
Class 1 Class 2 Class 3
Specific gravity, dag 1.002 1.022 1.032
Freezing point, °C -3 -18 -27
Fiash point, open cup, °C 38 46 88

5.33.1.1

0-M-575, Class 3.

Class 3, Morpholine is as shown in Table LIX.

5.33.2

| o S . AR oawmdas ~ | ~

Information suitabie for design using O-M-

TABLE LIX. Desian information for 0-M-575,
Class 3, Morpholine.
Value
Property
Min Max
Specific gravity, dgg 1.030 1.034
Distillation range:
bp 100.0 --
dPreq 130
Color (Pt/Co scale) --- 15

Specifications.

I .. AT T M B o a Vel . 0 )

Federal,

0-M-575, Morpholine,
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5§.33.2.1 Requirements. Under 0-M-575, mgrphnllnp is supp]_ed in

following classes with the minimum purity as Shown in Table LX.

TABLE LX. Purity of Morpholine.

Class
Purity
1 2 3
Aceav v weé oQ N al n AN N
nooa 'Y o UJ P 1.V TV .V

5.33.3 Use. Morpholine is used in either high pressure or low pressure
hoatina nlante whovra food watnw 3¢ asnwvatnAd Tha matawrial whnan addaAd +n +h
IICGLIDIB Plﬂllbo Vi1 © T u wmaLvoi 1o \JC(ACI AL\, 1HC mavci sail wHICTH) auucu vy L
boiler water will volatilize with the steam and culate fhrnnah the steam
lines, return1ng with the condensate to the boiler. Hhere boiler feed water has
been deaerated, morpholine is preferred to cyclohexylamine since more CO, is
purged from the feed water and morpho11ne is Tess alkaline. Where feed water fo
iow pressure heating plants (under 15 pounds psig) has not been deaerated,
rurlnhavvl amina confoavrmina tn N_C_QAN ¢ nrafavvrad
uJ\.lvll\.—l‘\Jlullllll\-, \-UlllUlllllllg v v - J‘I'U, o Plclcllcu

5.33.4 Safety.

5.33.4.1 Health hazard Morpholine is a skin irritant, as well as an
irritant to the eyes and respiratory tract and can be toxic as an inhalant. In
case of contact with the ckin F'lnch 2afFfartad avance with watoar favr a¢ laact 20
AL v el AV 4 wUITLUL U LA ARV ) SN iy P Tao0e GYriICw Lveuw arcaug vwiwH waLvoel v av LR =y o % Iy V)
minutes and obtain m§d1ca1 attention immediately. The permissible exposure limit
is 20 ppm or 70 mg/m and the IDLH level is 8000 ppm. LD, in rats is 1.05 g/kg.

(Refer to 4.3.1)

K 22 A 9D Ciwma amd AavnlAacsAem L.-\-.—.M,J MAacambh aT I omn 30 o Ak~ +3hT A T3 M A
RS v I BN 4 rire_dand TUD 1UII lasai J. Mo pHovi e iS d LUHIUU) e 1guia
that can produce explosive vapor mixtu in air.

A 5.33.4.3 Reactivity. Morpholine is reactive with inorganic acids, anhy-
drides, oxides and oxidizing compounds.

5.33.5 Storage. Morpholine is stored in the origina] container (1-gallon
Jar, 5-gallon pail and 55-gallon drum). Storage space is away from heat and open
flame and a temperature above -4°C (23°F). The shelf 11fe is unlimited in
closed, sealed containers. (Refer to 4.3.2)

iminate all sources of ignition.

e absorbent and n]:rorl in coalad
A MV IV AT Y RAV] AL [ Qe FwNd

5.33.6 Disposal. In case of spills,
Small spills are absorbed with a nonreacti
containers for disposal. Large spills are to be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazard. For appropriate procedures, contact the Installation Environ-

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

e
v

In accordance with CFR 49, 172.101, morphe.ine is liste
1iquid having a transportation number of UN2054. An EPA Hazard
fication is

ot listed in CFR 40.

A 2 Y Py
“ “a o @
g ous Waste Clas
n
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5.34 Name. p-NITROSODIPHENYLAMINE €t N0 FW 198.22
Dinitromethylaniline
4-Nitroso-N-phenyl benzamine

5.34.1 Technical description. p- N1trosod1pheny]am1ne is a solid in the

form of green p]ates with a blue lustre. It is s]1ght1y soluble in water or
petroleum ether and freely soluble in alcohol, ether, chioroform and benzene
It dissolves in sulfuric acid. p-Nwtroscd7p.e”y!am.ﬁe has a melting point of
148°C

5.34.2 Specifications. None.

5.34.5 Storage. p-Nitrosodiphenylamine is stored in ovriginal containers
(1-pound jars and 5-pound fiberboard drums). The containers should be kept away

from 1ight, direct sunlight, fire hazards, open flames and oxidizing materiais.
Care should be taken to avoid breathing dust. Under these storage conditions and
in unopened containers, the shelf life is indefinite.

5.34.6 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.
5.35 Name. OCTADECYLAMINE (IUPAC) (SOCMA) CH5(CH,),,NH, FW 269.52
1-Aminooctadecane
Stearylamine
5.35.1 Technical description. Octadecylamine is insoluble in water and
soluble in alcohol, ether, acetone and benzene It is furnished as a powder or
paste and is as shown in Table LXI

(e}
o
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TABLE LXI. Properties of Octadecylamine.
Requirement
Property Powder Paste
Min Max Min Max

Color off-white tan gray-white ---
Melting range, °C 45 53 --- ---
Boiling point (°C):

bps, 230 234 --- ---

hn 171 11 - _——

UP 47 X AW/ A
Flash point (open --- | 93.3 (200) |98.3 (210)

cup) °C (°F)
Pour point (ASTM) --- --- 5.20 (41) 9.20 (49)

‘C (°F) s
Specific gravity, d, --- --- 1.201 1.203
Viscosity {23.5°C), --- --- 4000 6000

centistokes
E W€ 2 Cnarifiratinne MAanna
Jedd e O SPpTUli tvaLiviio nwunc

5.35.2.1 Requirements. Refer to 5.35.1

. Octadecy1amine is intended for use as a filming amine-type
nhibitor used in 1iquid cooling systems. Commercial uses are the

5.35.4 Safety.

5.35.4.1 Health hazard. Octadecylamine is a skin irritant, as well as an
irritant to the eyes and respiratory tract and can be toxic as an 1nna|ant. In
case of contact with the skin, flush affected areas with water for at least 20
minutes and obtain medical attention immediately. (Refer to 4.3.1)

5.35.4.2 Fire and explosion hazard. Octadecylamine is a combustible solid

5.35.4.3 Reactivity. Octadecylamine is reactive with organic and inorganic
acids, anhydrides, oxides and oxidizing compounds.

5.35.5 Storage. Octadecylamine is stored in the original container (30-
gallon drums for powder and 50-gallon drums for paste). Storage space is away
from heat and open flame. The shelf life is limited to 5 years for powder and
1 year for paste in ciosed, sealed containers. (Refer to 4.3.2)

5.35.6 Disposal. Use protective clothing, such as chemical gloves and
goggles when handling octadecylamine. For appropriate procedures, contact the
Installation Environmental Offwce, the DRMO, or Safety and Health Offices.

(Refer to 4.4)

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

(<))
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5.36 Name. PHENOL C,HO0 FW 94.11
Carboiic Acid
Phenic Acid
Phpnv'l ic Acid

Pheny] Hydroxide
Hydroxy Benzene

Oxybenzene
c 2c 1 TA»L. Smcnal Aarmrwind Inm DhAwm~1 sn Anlawlace  anmnd~0 Tawmw ~vmuedal o o
bJ.920.1 ieCnniCar gescry TPpL iUl rruenui 1> LUIUT 123>, dLlLUldl Lrystais> Ut
crystalline mass having a characteristic angent odor. It reddens on exposure
to air and light and has characteristics shown in Table LXII. One gram dissolves

in 15 ml of water and is soluble in alcohol, chloroform, ether, glycero] carbon
disulfide, petroleum, volatile and fixed oi]s and aqueous alkali hydroxides.

TADIC L YTT FChawvartanmsecdsr e £ Dhannl
TNULL LALL. vilal au o 1oL > 1] ryfcitvig .«
Characteristic Nominal Value

Rn111nn noint b °C [°F) 182 (359)
Flash point (close‘é’ cup), ¢ (°F) 79 (175)
Refractive index, nD 1.5425
pKa (at 25°C) 10
pH (of aqueous sojutions) -5

5.36.2 Specifications. ASTM D 2439, Standard Specification for Refined
Phenol-40S5.

£.36.2.1 Requirements. Phenol is as shown in Table LXIII.

TABLE LXIII. Properties of Phenol.

Requirements
Property
Min Max
Solidification point (anhydrous), °C 40.5 -
Molten color o hV
Water content, % by wt --- 0.20

1/ Refined phenol as produced is essentially colorless. Depending
upon both the nature and duration of subsequent handling, it may
discolor. Therefore, a rigid specification for color is imprac-
ticai and for many uses it may be unnecessary. In those cases

where such a specification is required, its magnitude will vary
widely with the intended usage,

5.36.3 Use. Phenol is used as a general disinfectant, either in solution
or mixed with sTaked 1ime, and similar materials for toilets, stables, cesspools,

floors, drains and the like It is also used for the manufacture of co]or]ess
o 11r-‘-|+ AralAaviad Avt 1 €1-~323) vArTne - mnfl4,—-\1 AarmA s dintal At n e
ur 1 IHIIL'\,UIUICU ar v v [ AR =N | ), Glj ey icail atiu IIIUU)LI lat UlsdlllL LUHIPUU”Ub
and dyes and as a reagent in chemlcal analvsis,

70
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5.36.4.1 Health hazard. Phenol is a skin irritant, as weli as an irritant
to the eyes and respiratory tract and can be toxic as an inhalant. In case of
contact with the skin, flush affected areas with water for at least 20 minutes
and obtain medical attention immediately. Average fatal dose is 15 grams but 1
gram has been known to cause death. he permissible exposure limit is 5 ppm or
19 mg/m>, and the IDLH level is 100 ppm.

5.36.4.2 Fire and explosion hazard. Phenol is a combustible Tiquid that
can prodiuce explosive vapor mixtures in air.

5.36.4.3 Reactivity. Phenol is reactive with inorganic acids, anhydrides,
oxides and oxidizing compounds.

5.356.5 Storage. Phenol is stored in the original container (I-pound and
5-pound jars, 30-pound and 400-pound drums). Keep away from light and air. The
shelf 1ife is unlimited in clncod coaled containore {Rofor tn 4 2 2)

u i wivooy [C AR WA | WwWUITVU 11T W) D \l\\,l -t LA~ g 'o\lol—’

5.36.6 Disposal. Small amounts of phenol are absorbed with a nonreactive
absorbent and placed in sealed containers for disposal. For appropriate proce-

dures, contact the Installation Environmental Office, the DRMO, or Safety and

[ P 'y Fa YW o ol S, n‘r 5
Headatlin UTTiICEesS. (Kerer to 4. "i}

ted gs POIS N B having a

cation is 1xsted

In accordance with CFR 49, 172.101, n_h_eng'l is 11

st
transportation number of UN1671. An EPA Hazardous Waste C1
in CFR 40 as U188.

m (
—"

5.37 HName. n-PHEN

5.37.1 Technical description. n-Phenylmorpholine is a white solid with

a boiling point of 266 + 1°C. It is siightly soluble in water.

5.37.2 Specifications. Military, MIL-N-47061, n-Phenylmorpholine.

TABLE LXIV. Chemical analysis of n-Phenylmorpholine.

Requirements
Characteristic
Min Max

n-Phenylmorpholine, total 99.0 ---

aikalinity, % by wt
n;Dhnn\/'lmnmnh 11r\n +avt 3 ary QQ N -
" I'IICIIJII AV 2] Pll L] IIC, LTI Lvi1ail JO .V

amine, % by wt
Ch10r1ne % by wt --- 0.10
Melting point, °C 50 54
Moisture, % by wt --- 0.10

71
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5.37.3 Use. n-Phenylmorpholine is intended to be used as a stabilizer in
ammonium-nitrate-based solid propellants. It is used as an intermediate in the
manufacture of dyes, rubber accelerators and photographic developers

5.37.4 Safety. n-Phenylmorpholine is a flammable organic compound and may

be considered toxic when 1ngested or inhaled. A]]erg1c dermatitis may result
from skin contact. 1In case of contact with the skin, fiush with water for at
least 20 minutes and obtain medical attention immediately. n-Phenylmorpholine
shall be used with adequate ventilation. (Refer to 4.3.1)

5.37.5 Storage. n-Phenylmorpholine shall be stored in a cool, dry place
in tightly closed containers away from acids and alkalis. (Refer to 4.3.2)

5.37.6 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 CFR 40.
5.38 Egme.1 1-,§;PROPANEDIOL C;Hg0, FW 76.09
Propylene Glycol
Methyl Glycol
1,1-Dihydroxypropane
5.38.1 Technical description. 1-,2-Propanediol is a viscous liquid and
miscibie with water, acetone and chioroform and ether. It has characteristics
as shown in Table LXV.
5.

38.2 Specifications. Military, DOD-P-82670, Propanediol, 1-,2-(Metric);
MIL-P-83800, 1-,2-Propanediol (Metric); and ASTM D 2695, Standard Specification

for Propylene Glycol.

TABLE LXV. Characteristics of 1-,2-Propanediol
Characteristic Nominal Value
Melting point, °C -59
Boiling point
bpsey> °C 188.2
bp,ges °C 168.1
bP,ges “C 149.7
Dr)100, °C 132.0
”pbﬂ’ °C 119.9
bp.g, °C 111.2
bpyg» °C 96.4
Pyg» “C 83.2
ggs’ o 70.8
v~ R 45.5
Flash point {open cup), °C (°F) 99 (210)

5.38.2.1 Requirements. 1-,2-Propanediol has properties shown in Table
LXVI.
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TABLE LXVI. Properties of 1-,2-Propanediol.
Requirements
Property DOD-P-B2670 DOC-P-83800 ASTH D 2635
Min Max Min Max Min Max
Color (Pt/Co scale) --- 10 --- 10 --- 15
Specific gravity
ds --- --- --- --- 1.0375 1.0390
da 1.0340 | 1.0390 1.0351 1.0366 1.0351 1.0366
Acidlty {as acetic acld) X by wt - 0.03 --- 0.003 --- 0.005
Refractive index, ni* 1.4300 1.4340 ——— - -—- -
Distillation range
185-190°C (8760 mm Hg), % by wt 98 - - --- - ---
Initial boiling point, bp,e - --- i85 --- i85 ---
Dry point, dp,. - --- --- 190 - 190
Carbonyl, ppm --- 40 --- -- --- ---
Moisture, X by wt --- 0.50 - 0.20 .- 0.20
Dipropylene glycol, X by wt --- 0.10 -—-- --- --- 0.10
Ash, by wt --- --- - 0.005 ——- -
Iron, ppm - --- --= 0.5 --- 0.5
Chlorides, ppm - --- - 1.0 --- -
Flash point, °C --- -=- 105 --- --- ---
5.38.3 Use. 1-,2-Propanediol is used for the manufacture or propeiiant
ingredient and as an aircraft antifreeze mixture for F-11 aircraft’s envivonment
cnntv-n'l cvctoam
A AR LI -’JJ!-"IIIA
5.38.4 Safety.
5.38.4.1 Health hazard. 1-,2—Propanedloi is a skin irritant as well as
an irritant to the eyes and respiratory tract and can be toxic as an inhalant.
In case of contact with skin, flush affected areas with water for at least 20
minutes and obtain medical attention immediately LD,, orally in rats is 25
ml/kg
5.38.4.2 Fire and explosive hazard. 1-,2-Propanediol is a combustibie
liquid that can produce explosive vapor mixtures in dry air.

5.38.4.3 Reactivity. 1-,2-Propanediol is reactive with inorganic acids,
anhydrides and oxidizing compounds.

38.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills are absorbed with a nonreactlve absorbent and pTaced in sealed
er

e diked to prevent spreadin
used to re odu uce

fo
p=3 uotovu Focuu

gt the Installation Env
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(Refer to 4.4)
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An EPA Hazardous Waste Classification is not listed in 40 CFR.
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5.39 Name. n-PROPYL ALCOHOL C;Hg0 FW 60.09
i-Propanoi

Propylic Alcohol

5.39.1 Technical description. n-Propyl alcohol is miscible with water,
alcohol and ether. n-Propyl alcohol has characteristics shown in Table LXVII.

TABLE LXVII. Characteristics of n-Propyl Alcohol.

Characteristics Nominal Value
Flash point, °C (° Fg 22 (59)
Refractive index, n, 1.3862
Melting point, °C -127
Boiling point, bp,,, °C 97.2

5.39.2 Specifications. ASTM D 3622, Standard Specification for n-Propyl
Alcohol (1-Propanol).

5.39.2.1 Requirements. n-Propyi aicohol pert in Ta
I

nas properties shown in

LXVII
TABLE LXVIII. Properties of n-Propyl Alcohol.

Requirements
Property
Min Max

Specific gravity:

d§g 0.804 0.807

d 0.801 0.804
A1 (D /0 om0 ) o 1N
LU VI \rL/vu oSLaig) 1v
Distillation range, °C 97.2V
Nonvolatile matter, mg/100 ml --- 5
Water See ¥
Acidity (free acid as acetic acid), --- 0.003

% by wt

Y The sample shall distill entirely within 2°C range which
shall include 97.2°C.

27 - - - .

= This quantitative water Timit ensures mlsc1b1l1ty without
...l 2. N S P I st 1A V.. s L A
LUFUIU!L] wnen one voiume lb UIIULEU WILH 17 voilumes or ¥y
percent heptane at 20°C.

5.39.3 Use. n-Propyl alcohol is used as a solvent for resins and cellulose
esters and the like.

74
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5.39.4 Safety.

5.39.4.1 Health hazard. n-Propyl alcohol is a skin irritant, as well as
an irritant to the eyes and respiratory tract and can be toxic as an inhalant.
In case of contact with the skin, flush affected areas with water for at least
20 minutes and obtain medicil attention immediately. The permissible exposure
limit is 200 ppm or 500 mg/m- and the IDLH level is 4000 ppm. LD, orally in rats
is 1.87 mg/kg. (Refer to 4.3.1)

5.39.4.2 Fire and explosion hazard. n-Propyl alcohol is a combustible
liquid that can produce explosive vapor mixtures in air.

5.39.4.3 Reactivity. n-Propyl alcohol is reactive with inorganic acids,
anhydrides, oxides and oxidizing compounds.

5.39.5 Storage. n-Propyl alcohol is stored in the original container (1-
gallon jar, 5-gallon pail and 55-gallon drum). Storage space is away from heat
and open flame and where the temperature is below 100°F (38°C). The shelf life
is unlimited in closed sealed containers. (Refer to 4.3.2)

5.39.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills shall be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor
ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

In accordance with CFR 49, 172.101, n-Propyl alcohol is listed as a flamma-
ble liquid having a transportation number of UN1274. An EPA Hazardous Waste

Classification is not listed in CFR 40.

5.40 Name. QUINONEDIOXIME CcH, (:NOH), FW 138.12
p-Benzoquinone Dioxime
Para-quinonedioxime

5.40.1 Technical description. Quinonedioxime is colorless to yellow
needle-1ike needles which is soluble in hot water and ether, but insoluble in
alcohol.

5.40.2 Specifications. Military, MIL-Q-51093, Quinonedioxime, Commercial
Grade.

5.40.3 Requirements. The nominal composition of quinonedioxime is essen-
tially para-quinone dioxime and as shown in Table LXIX.

75
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TABLE LXIX. Characteristics of Quinonedioxime.

Requirement
Characteristic
Min Max
Acetone insoluble, % by wt --- 4.0
Ash, % by wt --- 1.0
nnnonp monoxime, % by wt 4.8 6.2
Volatile matter, % by wt --- 0.9
Decomposition temperature, °C 223 ---
Particle size (retained on --- 0.2
U.S. Standard Sieve #200),
% by wt
5.40.4 Use. Quinonedioxime is used as an ingredient in rocket solid
propellants
5.40.5 Safety. Quinonedioxime 1is an irritant to the skin, eyes and

respiratory tract and can be toxic as an inhalant. In case of contact with the

skin, flush area with water. In case of contact with the eyes, flush with water
for at least 20 minutes and obtain medical attention. 1In case of inhalation,
obtain medical attention immediately. There are no TLV or PEL referenced for
quinonedioxime (Refer to 4.3.1)

5.46.6 Storage. Quinonedioxime shall be stored in approved containers
(cans containing 25-, 50-, and 100-pounds of mater1al) The storage area shall

be well ventilated, and there shall be no open flames or areas of definite fire
hazard nor nearby powerful oxidizing agents. {Refer toc 4.3.2)
5.40.7 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Cilassification is listed in 40 CFR as U197.
5.41 Name. RESORCINOL C.HO, Fw 110.11
. o 0 ¢ T T =7
1,3-Benzenediol
m-Dihydroxybenzene
Resorcin
5.41.1 Technical description. Resorcinol is solid in the form of white,
needle-like crystals which become pink when exposed to light and air or by

contact with iron.

5.41.2 Specifications. Military, MIL-R-22578, Resorcinol and Military,
MIL-R-60864, Resorcinol.
5.41.2.1 Requirements. Resorcinol is furnished as crystal, powder, or

flake as shown in Table LXX and is as shown in Table LXXI.
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TABLE LXX. Forms of Resorcinol.

Specification Designation
Form
MIL-R-22578 MIL-R-60864

Crystal Type 1 Grade A, Class 1
General Type I, Class 1 ---
Special Type I, Class 2 ---
Powder Type I1 Grade A, Class 2
Flake Type 111 Grade B

TABLE LXXI. Chemical and physical properties of
Resorcinol.

Requirements
MIL-R-22578 MIL-R-60864
Property Type 1 ype 11 Type 111
Class 1 Class 2
Resorcinal content, % min. 98.5 99.5 99.5 99.5 99.5
Ash, X max 0.005 0.005 0.005 0.005 0.005
Moisture, % max 0.2 0.2 0.2 0.2 0.2
Phenol no percep- no percep- no percep- no percep- no percep-
tibie odor tibie odor tibie odor tible odor tible odor

Catechol, % max 0.1 0.1 0.1 0.1 none
pH, min 4.4 6.0 4.4 4.4 4.4
Water insoluble, ¥ max 0.01 0.01 0.01 0.01 none
Color when molten --- ~-- --- 1.0¥ 1.0%
Solidification or freezing - 108.7 .- - ---

point, “C, min
Melting range, °C --- 108-111 -- == ---
Granulation (thru U.S. - a8 --- - ---

Sieve No. 8), % min

' ASTM Scale
’ Grade B

woAs

5.41.3 Use. Resorcinol is intended to be used in explosives and the
manufacture of lead styphnate (MIL R-60864, Type I, Class 2). It is used commer-

cially in tanning leather, manufacture of resins, resin adhesives, hexyiresorcin-
ol, p-aminosalicylic auxd, dyes, in cosmetic ‘yﬂing and printing textiles.

5.41.4 Safety. Resorcinol is toxic and may cause eye and skin irritation.
In case of contact with the skin, flush affected areas with water. In case of
contact with the skin, flush affected areas with water. In case of contact with
the eyes, flush with water for at least 20 minutes and obtain medical attention.

Tn case of inhalation. obtain medical attention immediately

i €ase o7 inndidalion, Oplain meadicar atiencion mlut:dlutv:}_‘y. In case of contact

with the skin, flush affected areas with water In case of contact with the
.

} s with
eyes, flush W1th water for at least 20 minutes and obtain medical attention. In
case of inhalation of crystals or fumes, obtain medical attention immediately.
There are no TLV or PEL referenced for resorcinol. (Refer to 4.3.1)

r a1 -~ o S A I Lo~ P WP | _ PR AP . | PR G 190

2.41.90 21L0rdge. KESOFC1ﬂ0l Sfiidt i Oe 5Stored in oriygyinat concdiners (20~
and 51-gallon drums and 100- and 200-pound drums) away from light. If properly
stored, this material has an indefinite shelf life (Refer to 4.3.2)
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5.41.6 Disposal. For appropriate procedures, contact the Installation

Environmental Office, the DRMO, or Safety and Heaith Offices. (Refer to 4.4)

n EPA Hazardous Waste Classification is listed in CFR 40 as U201.

CH, (OCH,CH, ) ,OCH,

iy
<
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“<
3
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- —
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o
Q.
O -
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wever. this comoound is afFected by certain chemica]s because o
activation by the ethylene-oxygen linkage. This material is miscible with
acetone, benzene, ethanol, ether, octane, or water. The acidity shall be not
more than 0.015 percent as acetic acid; the hydrogen content shaii be not more

X
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nhvsical nrnnprf1oc are a< cshown in Tahle 1 XXII
physica!l p es are as showr ) 1T able LXX11,

TABLE LXXII. Physical properties of Tetraethylene
Glycol Dimethyl Ether.

Property Nominal Value

Autoignition temperature °C 610

DAas1s nd 27K Q@
UUIlllls PUIHL, UP760, b ClI Jd.0
Flash point (open cup), °C 140.5
Freezwng po1nt °C 2 -29.7
Refractive index, nj 1.4322
Specific gravity, d2° 1.0132
Vapor pressure (20‘63, mm 0.01
Viscosity (20°C), cps 40.5

5.42.2 Specifications. None.

r A A ~ T B L B o P —— A r A ﬁ 1\
Q.8£.C. 1 Kequ1remen S. (K€ er tOo 0.4. 1)

5.42.3 Use. Tetraethylene glycol dimethyl ether is intended for military
use as a solvent. Typical commercial applications include use as a solvent, in
dust control, and to remove carbon dioxide from gas mixtures which are utilized
in ammonia synthesis.

£ .42 .4 Safetyv, Tetraethvlene glvcol dime vl ather ic 2a F]:mmath Tinuid
5 Safety Tetraethylene glycel dimethyl ether is a flammable 1iquid
with a f]ash point of 140.5°C and a boiling point of 276°C. It is an irritant

to the skin, eyes and respiratory tract and can be toxic as an inhalant. In case
of contact with the skin, flush affected areas with water. In case of contact
with the eyes, flush with water for at least 20 min utes and obtain medical

At b AamdlAn m~nrnm Al JmbhhaTlTadlan Aahdalo A dIA~An) b bt d R AL adAl Th mann
dLLEIILIUI} lll Las>e v titilalat 1uil, vuvial i mediCdan dLLCHLI on immeadl Lteily. Higre
are no TLV or PEL referenced for tetraethylene glycol dimethyl ether. [(Refer to
4.3.1)

5.42.5 Storage. Tetraethy]e e glycol dimethyl ether shall be stored in
originai containers (I gallon ana 5-gaiion cans and 55 gallon drumsj. The
——d el al bk alTl ko Lawmd cienes meud amd mmanm L£Tamansa  Tha ~daiaa~n abkhall
jaLerialr siiall ve REplL de_Y llUlll l €di dilu vpen 1i1aines. Hlt DLUI ayce aréda Sndaii
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5.42.6 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 CFR 40.
5.43 Name. TETRAETHYLENE PENTAMINE FW 189.27
NH, (CH,CH,NH), (CH,)NH,

5.43.1 Technical description. Ietraetnylene pentamine is a viscous
Ldomemmeata Y2 a2 d nliihla 2 2indnre amAd Asmansmis~ eon Tunnt e T4 1¢c ac chnrwn 3In
nyaroscopic 1i1quia sviubie i waiter d4dhu Ulgdlllt, sSGiventis. 1L 15> d> SHUWH Int
Table LXXIII

TABLE LXXIII. Characteristics of Tetraethylene
Pentamine.
Characteristics Nominal Value
Specific gravity, do 0.998
Boiling point: bp,,, °C 333

5.43.2 Specification. Military, MIL-T-47064, Tetraethylenepentamine.

5.43.2.1 Requirements. The physical and chemical properties are as shown
in Table LXXIV.

TABLE LXXIV. Physical and chemical properties of
Tetraethylene Pentamine. -
Requirement
Property

Min Max

Distillation range
For 5 ml (at 760 mm Hg), °C 310 ---
For 50 ml (at 760 mm Hg), °C 320 ---
Chlorides, % by wt --- 0.5
Moisture, % by wt - 1.0

5.43.3 Use. Tetraethylene Pentamine is used as a catalyst in a potting
compound for humidity and pressure seals. It is also used as an organic solvent,
as well as gas purification and synthesis of rubber accelerators.

5.43.4 Safety. Tetraethylene pentamine is a flammable organic compound
and may be considered toxic when 1ngested or inhaled. Allergic dermatitis may
result from skin contact. In case of contact with the skin, flush with water for
at lTeast 20 minutes and obtain medical attention immediately.

E A2 C C4+ mranm Tas+
5.43.5 Storage. Tetraethylene pentamine shall be stored in a cool, dry
place in tightly closed containers away from acids and alkalis. (Refer to 4.3.2)
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Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in CFR 40
5.44 Name. TRIBUTYLAMINE (SOCHA) CyoH N FW 185.34
Tri-n-butylamine
N,N-Dibutyl-1-butanamine
5.44.1 Technical description. Tributylamine is a hygroscopic liquid that

is sparingly soluble in water and very soluble in alcohol and ether. It has

.....

characteristics as shown in Table LXXV.

TARI F | YYV Charactorictice nf Trihutvlamine
LN a1 "] "y i /AT - oITUl U VL AR A ) » 1 T A/ LT AT L PN o
Pl cicce adoal od doa Moawm<omal WaTiia
Characteristic NOominai vaiue
Flash point (open cup), °C ('F) 85 (185)
Spec1f1c qraV1ty, di} 0.7782
Boiling point, bpyeer °C 217

5.44.2 Specifications. Military, MIL-T-12014, Tributylamine, Normal

5.44.2.1 Requirements. Tributyiamine has properties as shown 1in

TABLE LXXVI. Properties of Tributylamine.

Reguirement
Property
Min Max

N = - 17
Color See -/
Total alkalinity (as tributyl- 57

amine), %
Specific gravity, dfg 0.77 | 0.80
Boiling point range (95% min- 196 | 216

imum distilling), °C l
oisture, % by wt --- ' 0.10

No darker than a standard containing 75 ppm potassium
dichromaté compared in 50 m] Nessler tubes.

5.44.3 Use. Tributylamine is intended for military use as a stabilizer.

Commercial uses are the same and it is also used as a so]vent and an inhibitor
in hydraulic fluids.

5.44.4 Safety. Tributyliamine is a flammablie organic compound and may be
mmmmtAnnAd Favi~ whan indactad A anhaladAd Al awnirsr Aavmat it dec may maciilds Evnm
COMNIS IUeTEed LUAITC WICH HIJeoSwLeu ur Hinaieu., ATIETYiL Ueriacvivio jlidy resuit 11wl
skin contact. Also causes CNS stimulation. In case of contact with the skin,



ol atTalal:B a

Downloaded from http://www.everyspec.com

MIL-STD-12208

least 20 minutes and obtain medical attention immediate-

v v

1 be used with adequate ventilation and gloves and goggles
ndling this material. (Refer to 4.3.1)

Y]

se w en h

—

5.44.5 Storage Ir1buty|am ine shali be
- -
0]

stored in a ¢
tightiy ciosed containers away from acids an 1kalis.

a

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

recn

An EPA Hazardous Waste Classification is not Tisted in 40 CFR

5.45 Name. TRIETHANOLAMINE (HOCH,CH, ) ;N MW 149.19
2.2".2"-Nitrilotriethanol (IUPAC) (SOCMA)
Trihydroxytr1ethy]am1ne
Tris(hydroxyethyl) amine

5 45.1 Technical description. Triethanolamine, technical is a colorless,
nnnnnnnnnnnnnnn clear. viscous ]1qn1d‘ It is miscible with water or alcohol,

very IIJ’\_-’IU.)\.UPIk., \..lcu|, vViovuuo =25

is soluble in chloroform, and is siightly soluble in benzene or ether. It turns
brown on exposure to air and light. Triethanolamine has characteristics as shown

in Table LXXVII.

TABLE LXXVII. Characteristics of Triethanciamine
Characteristic Nominal Value

Spefgf1c gravity:

d, 1.1242

a3 1.0985
Weight per gallon, lbs 9.37
Flash point, °C (°F) 185 (365)
Melting point, °C (°F) 21.57 (71)
Bo1l1ng point, °C (°F) 178 (335)
Viscosity:

(at 25°C), cps 591

(at 50°C), cps 65.7 "
K (at 25°C) 3.15 x 107"
pH (0. IN aqueous solution) 10.5
KergaCt1ve index:

Ny 1.4852

Dq 1 A ry A

b 1.484

5.45.2 Specifications. Military, MIL-E-50011, Ethanolamines (Monoethanoi -
amine, Diethanolamine, Triethanolamine).

5.45.2.1 Requirements. Triethanolamine is substantially free from suspend-

s

ed matter and has properties shown in Table LXXVIII.

81
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TABLE LXXVIII. Physical and chemical properties of
Triethanoiamine.

Requirements
Property
Min Max

Triethanolamine content, % by wt a8 ---
Monoethanolamine content, % by wt --- 1.0
Diethanolamine content, % by wt --- 1.5
Specific gravity, dy 1.124 1.129
Water content, % by wt --- 1.0
Color (FL/CC scale) --- 160

5.45.3 Use. Triethanolamine is intended for military use as an organic
base corrosion inhibitor in pipes, radiators, and boilers. It is used as an
intermediate in the manufacture of surface active agents, textile specialties,
waxes, polishes, herbicides, petroleum demulsifiers, toilet goods, cemert addi-

t1ves, and cutting oils. Triethanolamine is used in making emulsions with
mineral and vegetable oils, paraffin and waxes. It is used as a solvent for
casein, shellac dyes and in the manufacture of synthetic resins and it increases
jquids into wood and paper. It is aiso used in the

the penetration of organic 1i
production of lubricants for the textile industry.

5.45.4 Safety.

5.45.4.1 Health hazard. Triethanolamine is an irritant to the eyes, skin,
PR RS IR WU SRURPRE R SRS [N DI SR S G supa, T e o 42 L2 e
dana resplrator_y tract dnu Cdimn ove LoxXic d5 4l ifnaildiit. in CdasSe U1 ColnitdCL willl
the eyes or skin, flush affected areas with water for at least 20 minutes and
obtain medical attention immediately. (Refer to 4.3.1)

5.45.4.2 Fire and explosion hazard. Triethanolamine is a combustible
liquid and can produce explosive vapors. Fires are to be extinguished us1ng dry
chemical, alcohol, foam or carbon dioxide. In fire conditions, personnel wear
calf_rantainoad hraoathinag apparatus
Q20T wuUitva jiiv i Dubllllls uypul “ v .

5.45.4.3 Reactivity. Triethanolamine is reactive with oxidizing materials,
inorganic acids, anhydrides and oxides.

5.45.5 Storage. Triethanolamine is stored in the original container (1-
gallon bottles, 5-gallon composite steel pails and 55-gallon steel drums).
Storage space is away from heat and open flame. The maximum shelf life in
unopened containers is unlimited. If the container is opened, the shelf life is
six months from the date of opening. (Refer to 4.3.2)

.45.6 Disposai. 1In case of spiils, eiiminate aii sources of ignition.
Small spills are absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills are to be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce vapor

ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

ARum [CDA HacsawmAdaniie WUactas Flacces Find i - nnt lictand ina rcD AN
Al CLPR ndZd4ardousS wdsSieé LidSSitviCdaililn S nOou 1iStéd in urr 4U.
nn~n
(=74
rno nirrNNco TNY Q11211 T2 b de o = & L e B s L 1 A Al Yo Yal

ettty sanin
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THYLAMINE (SOCMA) CeHygN Fw 101.19

r'r1

5.46 Name. TRI

5.46.1 Technical description. Triethylamine is a colorless liquid with
a strong ammoniacal odor. It is slightly soluble with water above 18.7°C and
miscible with water below 18.7°C and alcohol and ether. Triethylamine has

characteristics shown in Table LXXIX.

TABLE LXXIX. Physical and chemical characteristics
of Triethylamine.
value
Characteristic
Nominal Min Max
Purity (as triethylgmine), % by wt --- 898.5 ---
Specific gravity, dj --- 0.726 0.730
Distillation range:
DPregs € --- 88 ---
dn *C - -—— QN
dP7ep> a0
Freezing point, °C 115.3 --- ---
Flash point (closed cup), °C (°F) -7 (20) --- ---
5.46.2 Specifications. None.
5.46.2.1 Requirements. (Refer to 5.46.1)
5.46.3 Use. Triethylamine is intended for military use as a corrosion
inhibitor in water systems and in chlorinated solvents. Commercial uses are

catalytic solvent in chemical synthesis; accelerator activators for rubber;
wetting, penetrating and water proofing agents of quaternary ammonium types;
curing and hardening of polymers and propellant.

5.46.4 Safety. Triethylamine is a flammable organic compound with a flash
point of 20°F (-6°C) and may be considered toxic when injested or inhaled.

Allergic dermatitis may result from skin contact. In case of contact with the
skin, flush with water for at least 20 minutes and obtain medical attention

immediately. Triethylamine shall De used %ﬂt“ adequate vent1|at1on The perm1s-
cshla AveAaciivan TAawal DL mmem Are TNt h PPN ITNANAN e
Sioie CAPU)UIQ‘: 1EVE l) cJ ppii Ul J.UU IHB/ i dllU LHC iurnL ICVUI |) 1VUuU ppii LUSO

orally in rats is 0.46 g/ka. (Refer to 4_3_1)

5.46.5 Storage. Triethylamine shall be stored in a cool, dry place at a
temperature not above 70°F (21°C) in tightly closed containers away from acids

and aikalis. ({(Refer to 4.3.2)
5.46.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

In accordance with CFR 49, 172.101, triethy1amine is listed in the Hazard

Class of fiammable 7iquids with a transportation number of UNIZS6. An EPA
Hazardous Waste Classification is not listed in CFR 40.

83
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6. NOTES
(This section contains information of general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Intended use. This standard is intended to cite nomenclature. formu-
las, physvcal and chemical properties, specification requirements, m111tary and
typlcal commerc1al uses, safety information, storage 1nformat1on, and disposal
information for aicohols and amines preferred for application by the Department

of Defense.

6.2 Subject term (key ward) listing.

a,a,-a-Trimethyltrimethylenegliycol
Aminobenzene
Aminocyciohexane (IUPAC)

PO I B

Aminodianethylbenzene

2-Aminoethanol (IUPAC) (SOCMA)

Aminoform

1-Aminooctadecane

Aminophen _
Ammo form o
Ammonioformaldehyde

Amyl Alcohol (Synthetic)

n-AMYL ALCOHOL

Amvlano hudrat

Eth
ANILINE (S CMA
Aniline 0il
Anilinobenzene
Aquamollin
B-Amino Ethyl Alcohol
B-Hydroxyethylamine
B-Aminoethanol
Benzeneamine
1,3-Benzenediol
bis (Hydroxyethyl) amine
Bis [B-aminoethyl] amine
Biueoii

DULdUUl

1-Butanol

2-Butanol
n-Butanol
2-Butanol-2-methyl (IUPAC)
2-Butoxyethanol (IUPAC) (SOCHA)
Butyl Alcohol (SOCMA

n-BUTYL ALCOHOL

Butyric Alcohol
Calsol
Carbinol

[e ]
>
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Carbitol Aceta
Carbitole
Carbolic Acid
Cellosolve
CheTadrate

Chelag ill

fAalam
“uU i alll

Comnle
Cyc]ohexanam1ne
CYCLOHEXYLAMINE (SOCMA)
Cystamin

Cystogen

NnCa
ULCA

di-sec-Amyl Alcohol

S>TS.

2,2 - D1am1nodiethy]amine
N,N-Dibutyl-1-butanamine

ate

-t T

nom

I
n
(R}

D

DIETHANOLAMINE
Diethy1 tther
NI A~Ad Neras A

Diethyl Oxide
DIETHYLENE GLYCOL

M v e

Diethylene Imide Oxide
Diethylene Imidoxide
Diethylene Oximide

DIETHYLENETRIAHINE (SOCMA)
Nne oAl PSS PN - 1I HC‘..

n_YIELﬂ_YIEﬂE hl_Y(_
hy]c]zm'lna
ydroxybenzene
1hydroxyd1ethy1am1ne
D1hydroxyd1ethy] Ether
ydroxypropane
ydroxypropy! O
;1 f‘nrhmnnl

Iovarwvinvi

1 Ethyl Carbinol
ethy]am1nobenzene
laniline
ETHYLANIL

P
N

-l b

-l

| v

Za-ZDZ‘DCD!\Jr—ﬂNN‘ZCDC
3 3‘( 3'"<"<' 3"3"

m O
e
T3
Iy
(e
=
b
@

-

lew]
—e
:

methv]an111ne
DIPHENYLAMINE (SOCMA)
DIPROPYLENE GLYCOL
DistoT 8

tdetate Tr1 sodium
Edetic Acid Tetrasodium Salt
Edetic Acid Trisodium Salt
EDTA Disodium

ra

EDTA Tetrasodium

FNTA Twicndiim
LunA 11 12UU Ui

EGMEEA

Endrate Disodium
Endrate Tetrasodium
1,2-Ethanediol (IUPAC)
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Ethoxyethane (IUPAC)
2-Ethoxyethanol (IUPAC) (SOCMA)
2 Ethoxyethano1 Acetate

1A e

~nvund

2- LLHUA]CLH]I Acetate
FTHYL ETHER {Qﬂf‘MA\

Ethyl Oxide
Ethyldigol
Ethylene Alcohol

Ethy]ene Diaminetetraacetic Acid Trisodium Salt
(Ethylene Dinitrilo)-Tetraacetic Acid Disodium Salt
ETHYLENE GLYCOL (SOCMA)

ETHYLENE GLYCOL MONOBUTYL ETHER

ETHYLENE GLYCOL MONOETHYL ETHER

ETHYLENE GLYCOL MONOETHYL ETHER ACETATE

ETHYLENE GLYCOL MONOMETHYL ETHER

Ethylenebis (Iminodiacetic Acid) Tetrasodium Salt
ETHYLENEDIAMINETETRAACETIC ACID, DISODIUM SALT OF

[N S MadVw v &7

FTHYLENEDIAMINETETRAACETIC ACID TETRASODIUM SALT OF
ETHYLENEDIAMINETETRAACETIC ACID, TRISODIUM SALT OF
(Ethylenedinitrilo) Tetraacetic Acid Tetrasodium Salt
Exposure limits, hazardous chemicals

Fermentation bULyI Alcohol

GLYCERYL MONOOLEATE
Glurnl

Hazardous wastes, disposal and storage of
Hexahydroaniline

HEXAMETHYLENETETRAMINE (SOCMA)

Hexamine
HEYVI ENFE

(4]
TFLATLLINL UL i

HMT

HMTA

Hydroxy Benzene
Z—Hydroxybutane

Z- Hyaroxyetnyramine

Uudvavumathuyulnrananao

I-Hyur vAyinic ity i prvpaitc

IFP
2,2-Iminodiethanol (IUPAC) (SOCHMA)
Incorporation Factor

Information, hazardous chemicals

YNl
| S XV

—

(¢ o]
()]

LR A T T - M. 3.0 .00 LI B A B al Lrv i c LI = S L4 B O

N,N’-1,2-Ethanediylbis [N- (Carboxymethy?) Glycine] Disodium Salt
N,N"-1,2- Ethaned1ylb1s [N (Carboxymethyl) biycine] Tetrasodium Sait
N,N’-1,2-Ethanediyibis [N-{Carboxymethyl) Glycine] Trisodium Salt
F+hanalamina

Ether
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Isopropanoi
ISOPROPYL ALCOHOL
Isopropylcarbinol
Kalex

Komplexon

Kyanol

Limclair

AU A

mcA

METHANOL (IUPAC) (SOCMA
Methenamine
2-Methoxyethanol (IUPAC) (SOCMA)
2-Methy1-1-propanol

2- Hethy? -2,4-pentanediol

Methyl HlL.unu’l
Methvl Cellosolve

IS vy

Methyl Glycol

Methyl Propyl Carbinol
1-Methyibutyl Alcohol
Methylethylcarbinol
MONOETHANOLAMINE

MONOETHANOLAMINE, CHELATING AGENT SOLUTION
1-Monoolein

MORPHOLINE (SOCMA)

Mervanaid B

2,2’ ,2"-Nitrilotriethanol (IUPAC) (SOCMA)
4-Nitroso-N-phenyl benzamine

Null apon

OCTADECYLAMINE (IUPAC) (SOCMA)
Ophthalgan

Oxitol

Oxybenzene

1,1-Oxybisethane

2-,2’ -Oxybisethanol

LT 54

2-,2’ Oxydiethanol

A)
Y7

p-NITROSODIPHENYLAMINE
p-tert-BUTYLPHENGOL
Para-quinonedioxime
2-Pentanol (IUPAC) (SOCMA)
1-Pentanol

Pentyl Alcohol

Petrohol

Phenic Acid

PHENOL

Phenyl Hydroxide
Phenylamine
n-Phenylaniline
N-Phenyl-Benzamine
n-PHENYLMORPHOL INE
Phenylic Acid

Pinakon

1-,2-PROPANEDIOL
1,2,3-Propanetriol (IUPAC)
1-Propanol
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2-Propanol
n-PROPYL ALCOHOL

Propyl Carbinol
Propylene Glycol
Propylic Alcohol
Questex
QUINONEDIOXIME

Resorcin

AR TaIA

sec-AMYL ALCOHO
sec-BUTYL ALCOHOL (SOCMA)
Secondary Propyl Alcohol
Sequestrene

Sequestrene Cheladrate
memcf rene N'A'Z
Sequestrene NA,

Sodium Edetate”

Sodium Versenate

Stearylamine
Cn|1 'FIIY"IC r'}'hnv‘

Luiicy

§vntes 1Za

tert-AMYL ALCOHOL
tert-Pentanol

Tetracemin
TETRAETHYLENE
TETRAETHYLENEG

Tetrahydro-2H-1, 4-o0
Tetrahydro-p-oxazine
Tetrasodium Edetate
Tetrasodium Ethylenebis (Imi
Tetrasodium Ethylenediamine
Tetrine

Titriplex III
Tri-n-butylamine
TRIBUTYLAMINE (SOCMA)
TRIETHANOLAMINE
TRIETHYLAMINE (SOCMA)

Trihydroxypropane

Trihydroxytriethylamine
Trilon B
Tris(hydroxyethyl) amine
Trisodium Edetate

Tuien 1nnnA~'-\m~ir~i

I IbUUqul C.LH_ylr:ut:UIam ¥
Tvr1:rn<n1

Uritone
Urotropin
Versene

88
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sodium Salt
Wood Alcoho]
Wood Spirit

Xylidine
6.3 Changes from previous issue. The changes from the previous issue
include the addition of new safety, storage and disposal guidance for all materi-
als, Section 6, an Index and the following added compounds: n-Amyl Alcohol, p-

tert- Buty]pheno] Disodium, Trisodium and Tetrasodium Salts of Ethy]ened1am1ne-
tetraacetic Acid, Ethy]ene Glycol Monoethyl Ether Acetate, Hexylene Glycol,

Isobutyl Alcohol, Isopropyl Alcohol, p- N1trosod1pheny]am1ne Phe , N- Phenylmor—
phoiine, I-,Z-Propaneo10| Quinonedioxime, Resorcinoi and T

étra thylene Penta-
mine.
6.4 Abbreviations. The use of abbreviations shall be in accordance with

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

(8]
0
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PARAGRAPH PAGE

a,a,-a- Tr1methy1tr1methy1eneg]yco] 5.27 53
Aminobenzene . . . 5.4 16
Aminocyclohexane (IUPAC) 5.8 22
Aminodianethy]benzene . . 5.12 28
2-Aminoethanol {IUPAC) (SOCMA) 5.31 62
Aminaform . . ) 5.26 52
1- Am1nooctadecane ; 5.35 68
Aminophen . 5.4 16
Ammoform . . . 5.26 52
Hmm0n1orofma1défyde . 5.26 52
Amyl Alcchol {Synthetic) 5.1 12
N-AMYL ALCOHOL 5.1 12
Amylene hydrate . 5.2 13
Anesthetic Ether 5.23 46
ANILINE (SOCMA) 5.4 i6
Aniline Gii 5.4 16
Anilincbenzene 5.13 29
Aquamollin . 5.17 35
B-Amino Ethyl A]coho] 5.31 62
B-Aminoethanol . 5.31 62
B- Hyaroxyetnylam1ne . 5.31 62
Benzeneamine . . 5.4 16
1,3-Benzenediol . . 5.41 76
b1s (Hydroxyethyl) am1ne 5.9 23
Bis [B-aminoethyl] amine 5.11 27
Blueoil o 5.4 16
Butanol . . 5.5 17
1-Butanol (IUPAC) e e e 5.5 17
2-Butanol-2-methyl {IUPAC) 5.2 13
2-Butanol ... . 5.6 19
n-Butanol e e e e e 5.5 17
2-Butoxyethanol (IUPAC) (‘OCMA) 5.19 35
Butyl Alcohol (SOCMA) 5.5 17
n-BUTYL ALCQH!’H R 5.8 17
N-Butyl Carbinol 5.1 12
Butyl Cellosolve 5.19 39
Butylene Hydrate 5.6 19
Butylphen . . 5.7 21
Butyric Alcohol 5.5 17
Calsol 5.17 35
Carbinol . . 5.30 59
Carbitol Acetate 5.22 44
Carbitole . 5.14 31
Carboiic Acid . 5.306 70
Cellosolve 5.2¢ 41
Cheladrate . 5.15 32
Chelaplex III 5.15 32
Colamine 5.31 62

5.17 35

Complexone
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IND
(Continued)

Cyclohexanamine . .
CYCLOHEXYLAMINE (SOCMA)
Cystamin .
Cystogen

EX

DEA . . . . . "ZIIIIIZIIIIZZI.

di-sec-Amyl Alcoho]

2,2’ -Diaminodiethylamine : : : e e .

DIETHANOLAMINE

Diethyl Ether .
Diethyl Oxide . . . .
DIETHYLENE GLYCOL . .
Diethylene Imide Oxide
Diethylene Imidoxide
Diethylene Oximide .
DIETHYLENETRIAMINE (SOCMA)

......

......

Diethylethylene Glycol Monoeihy] Ether.
Diethylolamine . . .. e e e e e e

2,2- D1hydroxyd1ethy1am1ne e e
2-,2’-Dihydroxydiethyl Ether . .
1, 1 Dihydroxypropane . . ..
2;3-Dihydroxypropy]l O]eate
D1methy1 Carbinol . . . .
Dimethyl Ethyl Carbinol
Dimethylaniline . . Coe e
4-(1,1- D1methy1ethy1) phenol
D1n1tromethy1an111ne . ..
DIPHENYLAMINE (SOCMA) .
DIPROPYLENE GLYCOL

Distol 8 . ...
Edentate Dlsod1um .

Edetate Sodium .

Edetate Trisodium . .

Edetic Acid Tetrasod1um Salt
Edetic Acid Trisodium Salt .
EDTA Disodium . . .o
EDTA Tetrasodium

EDTA Trisodium

EGMEEA . . . .

Endrate Dlsod1um

Endrate Tetrasodium . .
1,2-Ethanediol (IUPAC)
Ethanolam1ne .

Ether . . .

Ethoxyethane (IUPAC) .
2-Ethoxyethanol (IUPAC) (SOCMA)
2-Ethoxyethanol Acetate . .
2-(2-Ethoxyethoxy) Ethanol
2-Ethoxyethyl Acetate .
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PARAGRAPH PAGE
5.8 22
5.8 22
5.26 52
5.26 52
5.9 23
5.3 15
5.11 27
5.9 23
5.23 46
5.23 46
5.10 25
5.33 65
5.33 65
5.33 65
5.11 27
5.14 31
5.9 23
5.9 23
5.10 25
5.38 72
5.25 51
5.29 56
5.2 13
5.12 28
5.7 21
5.34 68
5.13 29
5.14 31
5.17 35
5.15 32
5.17 35
5.16 34
5.17 35
5.16 34
5.15 32
5.17 35
5.16 34
5.22 44
5.15 32
5.17 35
5.18 36
5.31 62
5.23 46
5.23 46
5.20 41
5.22 44
5.14 31
5.22 44
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- as m e ws

ETHYL ETHER (SOCMA)
Ethyl Oxide . .
Ethyldigol

C+hulana Al f‘r\h“f)1l

LLilyircuic naivus

Fthylene D1am1netetraacet1c Ac1d Tr1sod1um Sa]t : .
(Ethy]ene Dinitrilo)-Tetraacetic Acid Disodium Salt .

(Ethylenedinitrilo) Tetraacetic Acid Tetrasodium Salt :

ETHYLENE GLYCOL (SOCMA) .

e Vol ol B ot a MALMADIITYY r'rnrn

ETHYLENE GLYCOL MONOBUTYL ciner .
FTHY!L ENF GLYCOL MONQFETHYL FTHER

ETHYLENE GLYCOL MONOETHYL ETHER ACETATE .
ETHYLENE GLYCOL MONOMETHYL ETHER S
Ethylenebis (Iminodiacetic Acid) Tetrasodium Salt .

ETHYLENEDIAMINETETRAACETIC ACID, DISODIUM SALT Of
ETHYLENEDIAMINETETRAACETIC ACID, TETRASODIUM SALT OF
ETHYLENFDIAMINETETRAACETIC ACID, TRISODIUM SALT OF

Fermentation Buty] Alcohol

Formin

G]ycer1n

Giycerine .
GLYCEROL {SOCMA} .

Glycerol Monooleate .
GLYCERYL MONOOLEATE .
Glycol . . . . . .
G]yco] Alcohol

Hexanyuroanl I lllt‘ .
HEXAHETHYLENETETRAMINE (SOCMA)
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