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This military standard is approved for use by all Departments and Agencies
of the Department of Defense.

" Y R S TN S SRR I S S I LA S Y AT ad 2 mmal amAd amy A

penericidi comments (recommengaiionsS, 4aagitions, aeietions) 4ana drny pe -
nent data which may be of use in improving this document should be addressed
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neering Center ATTN: SMCCR PET-S, Aberdeen Proving Ground MD 21010-5423
by using the self-addressed Standardization Document Improvement Proposa
(DD1426) appearing at the end of this document or by letter.
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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.
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1. SCOPE
1.1 Coverage. This standard is a presentation of nomenciature, formuias,
physical and chemical properties, specification requireﬁents, mititary and
typical commercial uses, safety information, storage infermation and dispesal
information for aldehydes and ketones, technical grade. This standard does not

include all of the items represented by the title or all those items which are
commercially available. It does contain items preferred for use in the selection
of aldehydes and ketones, technical grade, for application by the Department of
Defense.

1.2 Anplication Aldehvdes. technical grade are mainly used as chemical
. EH . J\JL'J, LA SRR AR I SRy | 3! U o A" B B mwia iy I wo AN R A LI AR 0y |
intermediates for making a variety of other organic chemical products. Ketones,
technical grade, are used as solvents and as chemical intermediates

1.3 Classification. The items in this standard are classified on the basis
of chemical composition as aldehydes and ketones.
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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 Specifications
and Standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATIONS
FEDERAL
0-A-51 Acetone, Technical
0-D-306 Diacetone Alcohol, Technical (Acetone-Free)
MILITARY

MIL-F-10805 Fuel, Compressed, Trioxane, Ration Heating
MIL-C-51012 o-Chlorobenzaldehyde, Technical Grade

STANDARDS
FEDERAL

FED-STD-313 Material Safety Data Sheets, Preparation and the
Submission 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 publications form a part of this

standard to the extent specified herein. Unless otherwise specified, the issues
are those cited in the solicitation.

PUBLIC LAW (PL)

94-580 Resource Conservation and Recovery Act

CODE OF FEDERAL REGULATIONS (CFR)

Title 29 Department of Llabor, Occupational Safety and Health
Administration
Title 40 Protection of the Environment; Environmental Protec-

tion Agency
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Title 49 Department of Transportation; Hazardous Materials
Regulations

DEPARTMENT OF DEFENSE (DOD)

DODISS Department of Defense Index of Specifications and
Standards

DOD 4145.19-R-1  Storage and Materials Handling

DOD 4160.21-M Defense Utilization and Disposal Manual

00D 6050.5 DOD Hazardous Materials Information System, Hazardous
Item Listing

TB MED 502 Occupational and Environmental Health Respiratory

(DLAM 1000.2) Protection Program

T8 MED 506 Occupational and Environmental Health Occupational
Vision

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

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

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

GOVERNMENT PRINTING QFFICE (GPQ)
Style Manual

(Applxcat1on for coples shouid be addressed to tf
1 ¢ ~ } s n
U.D. C [¥)

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

calira 1
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, 6500 Glenway Avenue, Bldg D-7, Cincinnati, OH 45211.)

AMERTCAN SOCIETY FOR TESTING AND MATERIAL (ASTM)

D 329 Acetone

D 740 Methyl Ethyl Ketone

D 1153 Methy1 Isobuty] Ketone

D 2378 Formaldehyde 50% Grade Uninhibited and 37% Grade In-
hibited and Uninhibited

D 2627 Diacetone Alcohol
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D 2916 Isophorone

D 2817 Methyl Isoamyl Ketone

E 380 Metric Practice
(Application for copies should be addressed to American Society for Testing and
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 other publications are normally available from the
organizations that prepare or distribute the documents. These documents also may
be available in or through libraries or other informational services.)

2.3 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. Noth1nq in this documert, however, supersedes applicable laws and
regulations unless a specific exemptlon has been obtained.
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3. DEFINITIONS

Abbreviations conform to the GPO Style Manual and as shown hereinafter.

d

PEL

STEL

TLV

-
(=

Density; specific gravity (d?'Specific gravity at 20°C referred to
water at 4°, d,, specific gravity at 20°C referred to water at 20° )

Permissible Exposure Limit

Short Term Exposure Limit - The maximal concentration to which workers

can be exposed for a period of up to 15 minutes continuously without
suffering from (1) irritation (2) chronic or 1rreversib1e tissue
change or (3) narcosis of sufficient degree to increase accident

Threshold Limit Value - Values for airborne toxic materials that are
used as guides in control of health hazards and represent time weight-
ed concentrations to which nearTy all workers may be exposed 8 hours

Ava mudamdad wAms A 1d aduinAawven

per day over extended per iods without adverse a

Lethal Dose - LD, a dose which is lethal to 50% of the animals tested.

un
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4.1 Packaging data and labeling. A1l chemicals included in this standard

shall be packaged in accordance with Federal Spec1f1cat1on PPP-C-2020 and all
appiicabie documents rererenceu therein. Shipping containers shail be labeied
ten mammmrmAd A +h ~isaran Nannwmtbmant AL Tunnenman +ad s INNTY Hagawmdniic Matariale
1il aLLCuUuru nce WILH cuar i EIIL ucpai tiiciiu Oi rranspul LdLIUll \wviy IIGLQI\J\JUD racvcr iairo
Regulations applicable to each chemical. When shipping by military aircraft the
requirements of TM 38-250 shall apply. In add1t1on, each item sha]] be packaged

and labeled as specified in the applicable contract or order. A1l labels shall
also comply with Hazard Communication Standard, 29 CFR 1910.1200(f).

a n l PRI | ol a 2 lminmad i an NN nfn € AN oo audAaoa o~

4.2 Hazardous materials iﬁ tion. OOD 6050.5, DOD Hazardous Material
Information System (HMIS) acquir reviews, stores, and disseminates Materia
Safety Data Sheet (MSDS) 1nf0rmat10n for all hazardous materials used by DOD.
The contractual acquisition of a MSDS is accomplished through use of Federal
Acquisition Regulation, paragraph 52.223-3, Hazardous Material Identification and
Material Safety Data. The MSDS is prepared in accordance with the instructions
of FED-STD-313; and shall comply with requirements of Hazard Communication
Standard, 29 CFR 1910.1200(g)

Lraniuar uy

S
1

g/

4.3 Safety.

4.3.1 Personal protective measures The necessary respiratory, eye and
skin protection to be used when handling chemicals shall be prescribed by the
vwaenmnethla 3netalTlatinn sndrnctrvial huAatana madiral and cafatru anthnwvmitine
lCDPUII)IUIC imiavatrti1acvivii THIguoO Li taid i \_4|CHC, mowuiILvat Qalu S2Q1C U autiivi 1LvIiTco

4.3.1.1 Respiratory protection. Respirators, approved by the National
Institute for Occupational Safety and Health (NIOSH) or the Mine Safety and
Health Administration {MSHA) for the compounds being used, may be employed for

intermif.tént exposure or TUI" 5upp|e[“enL]ng OLHET LOﬂLT‘Dl measures U"(:‘Ter‘ LO (Ne}
MDY EA2 Av NI AM 1ﬂnn 21\ \Inntilatinn chall hn adoniintn +ta vamnun harzavAdnie
il uv LS AV Y& i ettt PRCAVAV] -LI . Yoo tavivil 2HiQ ' < GUC\.[\AGLC v r CitivycC taLar uuuo
concentrations.

4.3.1.2 Skin protection. Personnel using these compounds shall be provided
with and required to use impervious gloves, sleeves, aprons, and boots whenever
indicated. Protective creams and ointments commoniy known as "barrier creams”

may be of value in certain cases. However, barrier creams shall not be used to
renlace protective clothing, In case of contact with the skin, wash affected

o~ L [e ) o) vy v Qe v [ L U el ¥

areas thorough1y with water. Eye lavages and emergency showers shall be located
within 50 feet of where there is a potential for direct contact with harmful
chemicals. When transferring chemicals, eye lavages and emergency showers shall
be within 50 feet of the transfer po1nt Emergency showers shall be equipped

a vaive that wiil fully open with one pull and deiiver 30 gailons of water
i

4.3.1.3 Face and eye protection. Personnel using these compounds shall
be provided with and required to wear chemical splash-proof safety goggles. In
addition, face shields shall be provided and worn over the goggles if splashing
could occur. In case of contact with the eyes, immediately 1rrwgate with coplous
dMUUHLb UT WdLEI IUV dL Itfdbl, LU JU IHIHULeS drnd UULdHI lll(:'UlLd! dLLt‘nL]Un.

(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-

o



Downloaded from https://www.everyspec.com

dance with 29 CFR 1910. 1200(h) to ensure that employees know poteqﬁia] hazards

of the chemicals with which they come in contact and the symptoms of exposure as
well as how these chﬂ*ican affect the body and bodily functions. Employees
chall ha adamitatnly +wmasnnd 8 rmandav Fiwed as A
2ftat i | 9] =g ﬂucquuLCl Liarnicu LV 1 Ciiuci Pt L atu.

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. D00 4145.15-R-1 describes genevai storage
nwartirne and wanttiromante far hazawvrdniie matariale in +tha NN cunnlv cuctem
Pl acv L ivoco aliu 1 CL‘UUI CTIHTII VO LIS IHaLQAlr uvuo HIQa Loy 1o LAl vite AN J\I'Jy iJ ~J v vedie
Specific requirements provided in the following paragraphs are supplementary in
nature and shall be observed in consonance with the DOD storage regulations.

4.3.2.1 Flammable, combustible, pyrophoric and ignitable materials. A
fiammabie materiai is generaiiy any solid, 1iquid, vapor or gas that ignites
PR T L T v b [ [ oy BRI S T, R el 2V f mimm o mmmamm TV1.. dbhmcan 4+ onn
€ds511y dilu buris IdplUIy. LOmDpuUStiDie mdaleriais are generdaiiy Litus>c Liidt aic
difficult to ignite and burn slowly. The DOT, in Part 173, Subpart D, Section
173.115 of 49 CFR, defines a f]ammab]e liquid as one having a closed cup flash

point below 100°F (37 8°C). A combustible ]1qu1d 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 l1qu1d is defined, by DOT in the above reference,

as one that ignites spontaneousiy in dry or moxst air at or beiow 130°F (54.4° C).
Mot nniale widh £l ackh madmdtes ~E 2NNSC Asvmn At Ao SAAavmaAd ¢4 ha nAanElam
riaLer iat > WIL" tiasin pui itS OV cuu r OF Illsll!:l al © UUL bUllbluCl €4 T0 ot nonviam-
mable or noncombustible, but are to be considered as burnable. The Environmental
Protection Agency (EPA), in Part 261, Subpart C, Section 261.21 of 40 CFR (refp

that n1te easu1 'normal 1ndustr1a1 co d1twons are cdnsudered 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 OX1d1z1ng agents. A1l containers shali be tightly
sealed. It is important to provide adeguate 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 e1ectr1ca11y 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.

AT 2 2 U

Aatnv_cancitiun Firo and nvnlacivun harawvmdniie matnnsale Thraen awvnn

T.Jd . .0 nacvci SQTII21TLIVT § /1T © Al TAPIUVUDIVE [1IgLAQlf UUUD 1HatTy 1aio. 1IHHCToOT a1l ©
materials that react an gnnta t with water or steam to ignite or evaolve heat or
explosive gases. Such materials exhibit the characteristic of reactivity (R) as

designated by the EPA in Sectlon 261.23 of the above reference. (Refers on1y to
materials that have become waste materials.) These materials shall be stored in
well-ventilated, cool, dry areas. All containers shall be tight]y sealed. These
materiais are a fire

'nazarc in contact with water or mo1swre, LHEY‘QTOI"Q, it s
nnnnn 321 4hat wnmn cnvmimblanm bha oA N4+ b .. thn hitdT1AIm~s ~cbhall ,-n._\c.\.... +
Cosriitiail tiialt HU OSpi iNKIEr ot usSed. ULl w )t‘, LH vuiriainy osSiai i Lonruri L
that required for storage of flammable materials. The building shall be water-
proof, located on high ground, and separated from other storage areas
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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-
patibility codes are provided in the HMIS referred to in 4.2.

4.3.3 Chemical hazardous exposure limits. Chemical hazardous exposure
limits for airborne concentrations of substances are obtained from the current
TLVs® Threshold Limit Values for Chemical Substances in the Work Environment,
adopted by the American Conference of Government Industrial Hygienists (ACGIH);
current Occupational Safety and Health Administration (OSHA) Permissible Exposure
L1m1ts (PEL), 29 CFR, Section 1910.1000; and NIOSH Recommendatwon for Environmen-

tal LXﬁGSUTE Limits. Such leUlmQtlUu is alsc 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 Il for suspected carcinogens. Category
I substances have standard exposure limits set at the lowest possible levels.
Category Il substances have standard exposure Timits set to prevent acute or
chronic effects. :

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

4.3.4.1 EPA toxic (T). Some chemical compounds have been designated by
the EPA as toxic (T) in accordance with the criteria shown in Part 261, Subpart
B, Section 261.119(a)(3) of 40 CFR. (Refers only to materials that have become

waste materials.) Some commercial chemical products are listed as toxic under
Subpart n Section 261 ?QIF\

[ A [ A

4.3.4.2 EPA acute hazardous toxicity (H). Some chemical compounds have
been designated by the EPA as acute hazardous (H) in toxicity in accordance with
the criteria shown in Subpart B, Section 261.11(a)(2) of the above reference,
which refers only to materiais that have become waste materiais. Some commercial
chemical products are listed as acute hazardous in toxicity under Subpart D,
Section 261.33(e).

4.4 Pollution and disposal.

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

4.4.2 Disposal of excess or unserviceable material. To minimize disposal
problems, it is recommended that no more than a one year’s supply of each item
listed in this standard be stocked. When stocks have been declared excess or
unserviceable, they will be disposed of in accordance with the Defense Utiliza-
tion and Disposal Manual, DOD 4160.21-M, and applicable DOD Policy Memoranda.
Guidance can be obtained from your servicing Defense Reutilization and Marketing
Office (DRMO) on procedures required for proper reporting and turn-in.

4.4.3 Disposal and storage of hazardous wastes. Items are classified and
managed as hazardous wastes as defined by the Resource Conservation and Recovery

Act (RCRA) (Public Law 94-580). Items have been identified as meeting the
characteristics (i.e., ignitable, corrosive, reactive or EP toxic) or are listed

co



Downloaded from https://www.everyspec.com

MIL-STD-608C

(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 4160.2i-M. Disposai of such items
shall be managed in accordance with the Installation Environmental Office, the
DRMO, or the Safety and Health Office to insure proper reporting of disposal and
treatment actions to the US EPA and State; and shall be managed in accordance
with Federal, State and local laws. The three main disposal methods are turn-in
to the DRMO, on-post disposal by installation personnel, or disposal by commer-
cial contract. Hazardous wastes that cannot be used, or disposed of as stated
in 4.4.3.4.2, shall be stored under environmentally safe conditions until suit-
able methods of d1sposa1 are determ1ned Short-term storage (less than 90 days)
requires proper containment U .€., packaging and facilities) in accordance with
Section 262.34, Part 262 of the above reference. Llong-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 will be accomplished by the activity with conforming storage or most
nearly conforming storage. When physical custody is in question, the Post
Commander wiil make the final decision. 1In ail cases where the wastes are to be
collected, stored, transported and disposed of at a State or local permitted
disposal facility, the identity and description of the waste shall be maintained
and recorded in accordance with Part 262 of the above reference. Transportation
of the waste shall be in accordance with Part 263 of the above reference, Stan-
dards Applicable to Transporters of Hazardous Waste.

4.4.3.1 (leanup of liquid spills. To control the migration of spilled or
leaking liquids, dike around the item with an inert, dry absorbent (e.g., clay,

cawdnct or varmiritlitnol nv FAl1law inctallatinne fn111 nlane Cn311 Draouvantinn
SawuuS L vETumilur i Ley Ui TUTIUR 113 Ld@iiat iuiis SPiil pPraiio \Ipiiit rircvencuiuvi

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 preparation and transportation
to commercial facilities be properly coordinated with the appropriate Federal and
State agencies responsible for health and environmental aspects of hazardous
materials. It is imperative that the proper description of waste accompany the
packaged item at all times. Final disposal of the waste item shall be accom-
plished by reutilization, transfer, donation or sales by DRMS in accordance with
DOD 4160.21-M or by ultimate disposal as described in 4.4.3.2. Spill residue,

incliudina r‘nnf:minnn+c tn ha tuvnad sn +n tha NDMN chall fFiwvet hn
[RER R A R ] LUl LQiiiranvo, LV Vo LUl iicu [ v LHT U iQar v oL [(SA= pl UPC! l_]

identified, containerized, and labeled. For large scale spills that grossly
contaminate the environment, the Chemical Transportation Emergency Center (CHEM-
TREC), can be called for assistance. Applicable procedures of the local spill
control plan shall be followed. Necessary respiratory, eye, and skin protection
measures are to be used while performing cleanup operations.

4.4.3.2 Ultimate disposal. Ultimate disposal shall be accomplished at a

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

<83 T L)
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4.4.4 DISCLAIMER. RECOMMENDED DISPOSAL INSTRUCTIONS ARE FORMULATED FOR
USE BY ELEMENTS OF THE DEPARTMENT OF DEFENSE. THE UNITED STATES OF AMERICA IN
NO MANNER WHATSOEVER EITHER EXPLICITLY OR IMPLICITLY WARRANTS, STATES, OR INTENDS
SAID INSTRUCTION, TO HAVE ANY APPLICATION, USE OR VIABILITY BY OR TO ANY PERSON
OR PERSONS CONTRACTING OUTSIDE THE DEPARTMENT OF DEFENSE OR ANY PERSON OR PERSONS
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.

10
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5. DETAILED REQUIREMENTS

5.1 Aldehydes. Aldehydes are terminal carbonyl compounds with a hydrogen
atom attached to the carbonyl group, whereas there are two organ1 groups at-
tached to the non-terminal carbonyl group of ketones. As a result, aldehydes are
more easily oxidized than ketones Aldahvdac ava voadilv nvidized to carhayvlic
Hnure casit VA IUILCU bHﬂl‘ AT LuUlIco .. RIUTHYUCD Qi T 1 TAUT ) VAIUILTU LU LVAGQi UUAgJ IV
acids or reduced to primary alcohols. They undergo a variety of addition and

condensation reactions to produce various products such as polyols, acetals,
dioxolanes, cyanohydrins, amines, imines, oximes and hydrozones. Aldehydes
undergo aldol reactions to form higher condensation products. The dia]dehydes
offer varying degrees of reactivity for crossiinking proteln and polyhydroxy

PO T Tl A e aldehvdes are mainly emploved as chemica ot avmadlatac
materidis. |"€rel() e, der"yUeb are mdiniy ellipiogyeud das LllEllllLdl jliLErtniediateEs
far tho manufartura nf athar nraanic chemical nroducte
1V viic mag l\‘l QA oLur © wvi Velisl v s“lll\’ AS A ATILLIN ISR - Oy ) Pl ViuUw Vo e
5.1.1 Name. ACETALDEHYDE CH,CHO FW 44.05
Acetic aldehyde
Ethanal (IUPAC)
Ethylaldehyde
S 1 11 Technical deccrintion Acetaldehvde (pn
o s A o A o 4 IRAJAAENAYA" ) A AR A IAARAALN] LA \‘\'ll A A \P“ I LR - I . \d

ure) is a colorless ligquid
It is miscible with water, acetone, a]cohol‘ ether. benzene, and ot her 11ouid
hydrocarbons. Requirements for the physical properties are as shown in Table I.
Acetaldehyde, technical grade, is commercially available with a minimum purity
of 99.5 percent by weight.

TAQILC Y ArntalAdabhuvAdAn nhuciral AvAanavtsne and ~AhavantAanvietrsre
1RoLtc 1. MmMioLatluTiiyure - plriystLal proper Ligd aity LilaraL LTl o010 >
Characteristic Value
Crnrcrri€fir Avaust o 1418 N 7Q2A
JPC\.XII\. BIGVILJ, Vel QO™
Refractive index, nso 1.3316
Freezing point, °C -121
Boiling point {760 mm), °C 20.8
Vapor pressure (20°C), mm Hg 750
Flash point (closed cup), °F (°C) -38 (-39)
Autoignition temperature, °F (°C) 380 (193)
Fvnlnciva Ylimite Y hyv unl | nwavr AN
LAPIUJI'C lllllle, {4 v VUI, LLuvuwCl ¥ e W
Upper 57
Vapor density (air=1) 1.52
5.1.1.2 Specifications. None

5.1.1.2.1 Requirements. Refer to 5.1.1.1.

5.1.1.3 \Use. Acetaldehyde is intended for military use as a chemical
intermediate. Commercial uses incliude the production of acetic acid and acetic
anhyuAwnsda Anthar aldaohuvdac and ~hlAae-al rl\r\llrnr"‘r\r\ wr el A e £ A
atiflyur jde, ULl dlUt‘.(l_yU!f), diiu L_l!\l 1 Lvuliuctid>at tuni Wll,ll PH!’.‘”U‘ ur UlEd FTOTTI
thermosetting resins.

5.1.1.4 Safety precautions.

5.1.1.4.1 Health hazard. Acetaldehyde vapor is an irritant to the eyes
and respiratory tract, and in high concentrations can cause narcosis and lung

11
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Y TL. DOl 2o aAn o (LA o /Y o d al o TIY 2o 1NN ~em (1QN me /m3 Tha
1njury. Ine reL 15 JUU ppin (30U myg/sm ) d40d Le 1LY 15 LUV ppin (1OV iy /i ). e
YT3nitid 3¢ a2 ckin ivvritant and ran caitco ovn hiirnc For nperconal nrotective
tiyguilyu 1o 4@ oRniln T T i@ty alntu LGt LauoT T ycT Ui LI [SAZR IR VAL A [ AR VL T I
measures., refer to 4.3.1

5.1.1.4.2 Fire and explosion hazard. Acetaldehyde is a very flammable
1iguid below 69°F (21°C) that can produce explosive vapor mixtures in air at
ambient temperatures.

£ 1 1 A Roartivity Arotaldehvde 1¢ vreoartive wit ctronag onyidirzinag

e d a1 hn d o) nNcav i vivy. AvC LaiTuCiiyus L) [ IAVEAVEVE R A" LA IAVER) TLil Uiy VA TUIL Ty
compounds and reactions can be violent. Contact with air can result in formatien
of highly-explosive peroxides and corrosive acid. It autopolymerizes readily

5.1.1.5 Storag . Aceta1dehyde shall be stored in containers that have been
purged with oxygen-free gas, and Kept under n1trogen blanketing at a slight
positive pressure. Cool storage is necessary to avoid excessive pressure.
Compatible container materials are baked phenolic resin-lined or treated carbon
steel, st a1n1ess steel and aluminum (coooer-free) Contact with galvanized iron,

5.1.1.6 Disposal. In case of spills, eliminate all sources of ignition.
Smail spiiis shall be absorbed with a nonreactive absorbent and placed in seajed
~rntasinoare Favr Aienncal ! avve enslle ¢chall hoe Ailnitoad with watavr +a radiica the
LUltta iy o 11Ul Jilopvoat ., LAT YT OP IO SHld@ail WT Ul juLTuU Wi Lit wauci LU | TUULT LT
vapor hazard, diked to prevent spreading, and transferred to salvage containers.
For appropriate procedures, contact the Installation Environmental Office, the
DRMO, or Safety and Health Offices. Refer to 4.4.4
EPA Hazardous Waste Classification - Ignitable (I); Waste Number UOOI.
5.1.2 Name. ACROLEIN CH,=CHCHO FW 56.07
—— 4
Acraldehyde
Acrylaldehyde
Acrylic aldehyde
Propenal or 2-Propenal (IUPAC)
E 1 2 1 Tarhniral Aacevintinn Arvalain [niivo) is 3 rnlavlioce YiAesA
[O N B A roLniinteal UT OLE LPL iVt AUl Ui it \‘JUIC, 1o a LUV tTo D ||qulu
It is very soluble in water, and soluble in alcohol, ether and acetone. Require-

ments for the thsxca1 properties and characteristics are as shown in Table II.
Acrolein, technical grade, is commercially available with a minimum purity of
99.5 percent by weight, and contains 0.10 to 0.25 percent by weight of hydroqui-
none as inhibitor.

Pt
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TABLE II. Acrolein - physical properties and characteristics.

Characteristic Value
Specific gravity, dff 0.8410
Refractive index, ng 1.4917
Freezing point, °C -86.95
Boiling point (760 mm Hg), °C 52.5 to 53.5
Vapor pressure (20°C), mm Hg 220
Solubility in water (20°C), g/100 ml 20.6
Flash poxnt (closed cup), °F (°C) -15 (-26)
Autoignition temperature, °F (°C) 532 (278)
Explosive limits, % by vol, Lower 2.8
Upper 31
Vapor density (air=1) 1.9
5.1.2.2 Specifications. None.
5.1.2.2.1 Requirements. Refer to 5.1.2.1.

5.1.2.3 Use. Acrolein is intended for military use as a chemical interme-
diate, and as a slimicide for water treatment. Commercial uses include the
production of glycerol, methionine, polyurethane and polyester resins; the
etherification and esterification of food starch; and the preparation of siimi-

[ D A.L-A 4 L£__ 1

cides for the manufacture of paper proau jcts that contact food

5.1.2.4.1 Health hazard. Acrolein vapor can cause extreme irritation of

the eyes and resplratory tract and may produce pu]monary edema. Excessive
inhalation may be fatal. The PEL and TLV is 0.1 ppm (0.25 mg/m”). The liquid
is a strong irritant and can cause severe eye and skin burns on long contact.
Favr naveanal nrantortivs moaciirac vofar tn A 21
Ul ..ICI Suviia VIUDC\'LIVC L aoul Coy LI N B § ANV T et o d o

5.1.2.4.2 Fire and explosion hazard. Acrolein is a flammable liquid that
can produce explosive vapor mixtures in air.

5.1.2.4.3 Reactivity. Acroliein is reactive with oxidizing compounds and
wanrtinne ~am ko uyuinland Candamd with 3 ~ron wmaciild i Favmatinm ~nf hinhly
reac Livily Ldilt e viuichiL.,. LuiteaCl Wil AdIT tdll 1esuit i1 puriiacviul Ul niynavy-
explosive peroxides. It polymerizes readily upon loss of inhibitor or on contact
with alkaline material

5.1.2.5 Storage. Acrolein shall be stored in containers that have been
purged with oxygen- free gas and kept under nxtrogen blanketlng at a light posi-

tive pressure. L00| Storage is necessar_y to aV01d excessive pressure. Lompat1'
| T R N U U B TP | S PO SRR [ T PR B W | PR R R
Die COntainer mdieéridisS dre pidaifn or oaK ed pnenoriCc resin-i1inea steei, stainiess
ctonl and 2liiminmm faluaniyad irnn rannoyr Ny 3tce 2al1lnve avoe 1incititahle matowvi
2 LT C aiindg [* VIRV L)) Ual vailtyLou ||U4|’ \,UPPC' "N} e at |UJ_) Qi © Uitlou !l LAQU I T Qeci
als Refer to 3.2

5.1.2.6 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 diluted with water to reduce the
vapor hazard, diked to prevent spreading, and transferred to saivage containers.

13
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n Environmental Office
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EPA Hazardous Waste Classification - Acute Hazardous Toxic (H), Ignitable
(1); Waste Number - POO03.

5.1.3 Name. BENZALDEHYDE (IUPAC) C HsCHO FW 106.13
Benzenecarbonal
Benzenecarboxaldehyde
Benzoic aldehyde
5.1.3.1 Technical description. Benzaldehyde {pure) is a coloriess liquid.
It is very slightly soluble in water, miscible with alcohol and ether, and very
soluble in acetone and benzene. Requirements for physical properties and charac-
teristics are as shown in Tab]e I11. Benzaldehyde, technical grade, is commer-
cially available with a minimum purity of 98.0 percent by weight.

TABLE 111. Benzaldehyde - physical properties and characteristics.

Characteristic Value
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1
Solubility in water (20 C), "% by w 0
Flash point (closed cup), °F (°C) 148
Autoignition temperature, °F (°C) 8
Vapor density (air=1) 3

5.1.3.2 Specifications. None.
5.1.3.2.1 Requirements Refer to 5.1.3.1.

5.1.3.3 Use. Benzaldehyde is intended for military use as a chemical
intermediate, and as a solvent for cellulose nitrate and acetate, and resins.
Commercial uses include the production of benzoic and cinnamic acids; as a
solvent for resins, cellulose ethers, cellulose acetate and nitrate; as a fiavor-

________ RS | YRS o Py cAanm o

lng compounu, ana ]n bynLﬂ€L1L perrumes dﬂU 50dp>s.

5.1.3.4.1 Health hazard. Benzaldehyde vapor is a narcotic in high concen-
trations if inhaled. There is no PEL or TLV for benzaldehyde. The liquid acts
as a feeble local anesthetic, and may cause contact dermatitis and eye irrita-
tion. For personal protective measures, refer to 4.3.1.

5.1.3.4.2 VFire and explosion hazard. Benzaldehyde is a combustible liguid.
S aked 1 ater1als or carbon filters conta1n1nc benza]dehvde can ignite spontane-
usly in air.

14
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5.1.3.4.3 Reactivity. Benzaldehyde is oxidized to benzoic acid on exposure
to air. It is reactive with strong oxidizing agents.

£ 1 '2 C Ctravann Ransaldnahuda ¢chall ho ctnred in cantainarc that havo hoon
7 4. SLUIL ayT . PRTHLGIUTIHIJUT D111 1 T LU LU 11 LUITLA TIITT O viiaL puv e wewrs
purged w1th oxygen-free gas and kept under nitrogen blanketing at a slight

positive pressure. Compatible container materials are stainless steel and baked
phenolic resin-lined steel. Contact with copper and its alloys shall be avoided.
Refer to 4.3.2.

5.1.3.6 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 salvage containers. For appropriate procedures, contact the
Installation Environmental Office, the DRMO, or Safety and Health Offices. Refer
to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOO1.

5.1.4 Name. BUTYRALDEHYDE CH;CH,CH,CHO FW 72.12
Butanal (IUPAC)
Butyl aldehyde
n-Butyric aldehyde

5.1.4.1 Technical description. Butyraldehyde (pure) is a colorless liquid.
It is slightly soluble in water, miscible with alcohol and ether, and very
soluble in acetone and benzene. Requirements for the physical properties and
characteristics are as shown in Table IV,

TABLE IV. Butyraldehyde - physical properties and characteristics.

Characteristics Value
Specific gravity, d20 0.8170
Refractive index, n 1.3843
Freezing point, °C -99
Boiling point (760 mm Hg), 75.7
Vapor pressure {20°C), mm Hg 83
Solubility in water (25°C), % by wt 7.1
Flash point (closed cup), °F (°C) 9 (-13)
Autoignition temperature, °F (°C) 425 (218)
Explosive 1imits, % by vol, Lower 2.0
Upper 11.8
Vapor density (air=l) 2.5

5.1.4.2 Specifications. None.

5.1.4.2.1 Requirements. Refer to 5.1.4.1.

5.1.4.3 Use. Butyraldehyde is intended for military use as an intermediate

in the svnthesis of other comnounds and resing Cammorcial 1icec include the
'h the syntt S 1nCiuge 1nhe

wiec LA Sitw 1T T viid . vuUmnHct W G w3
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1.4.4 Safety precautions.

5.1.4.4.1 Health hazard. High vapor concentrations of butyraldehyde vapor
can cause irritation of the eyes and resp1ratory tract, and narcosis or anesthe-

sia. There is no PEL or ILV for outyranoeny je. The Jiquid can cause skin
irritation and eye burns, and can penetrate the skin. For personal protective
measures, refer to 4.3.1

5.1.4.4.2 Fire and explosion hazard. Butyraldehyde is a very flammable

liquid, and vapors can cause flash fires.

5.1.4.4.3 Reactivity. Butyraidehyde can form explosive peroxides and
butyric acid on exposure to air. It is reactive with strong oxidizing compounds,
strong bases and mineral acids

5.1.4.5 Storage. Butyraldehyde shall be stored in a cool place in contain-
ers that have been purged with oxygen- free gas, and kept under nitrogen b]anket-
i t asli

steel, baked phenolic re sm-’ﬂﬁéd steel, and aluminum. Contact with galvanized
iron, and copper and its alloys shall be avoided. Refer to 4.3.2.

5.1.4.6 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 d1sposa] Large spills shall be diked to prevent spread1ng and

transferred to saivage containers. Water spray can be appiied to reduce the fire
L--....A Cain ammvmanimiatn nmumnraditvmace rantnrt tho Thnetallatinn Chnuivanmantdal
fdZdarud. ror appropriaie proceaures, <COnLaCi une Installation Environmental
Office, the DRMO, or Safety and Health Offices Refer to 4.4 .4
EPA Hazardous Waste Classification - Ignitable (I); Waste Number P023.
5.1.5 Name. o0-CHLOROBENZALDEHYDE CICH,CHO FW 140.57
2-Chlorobenzaldehyde
P2.ThlAavahanranaravrhamal [ THDACY
couvnilvlruucjiiLciicearl vuita i \ivirnvy

5.1.5.1 Technical description. o-Chlorobenzaldehyde (pure) is a colorless
liquid which is available commercially in a purity of not less than 98.5 percent
by weight. It is slightly soluble in water, and is soluble in alcohol, acetone,
ether, and benzene. Requirements for the physical properties and characteristics
are shown in Table V.

TABLE V. o-Chlorgbenzaldehyde - physical properties
and characteristics.

Characteristics Value
- P, . 20
Specific gravity, d20 1.2483
Refractive index, n; 1.5667
Freezing point, °C 12.39
Boi]ing point (760 mm Hg), °C 211.9
Vapor pressure (50°C), mm Hg 2.3
Flash point (closed cup), °F (°C) 190 (87)
Aiitnianitinn temporature °F [°(C) 747 [13QK5)
nu\-un:,llln,u\:;u LOHIPT T QL Ty v \ vy PG \(vIY
Vapor density (air=1) 4.84
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5.1.5.2 Specifications. MIL-C-51012, o-Chlorobenzaldehyde, Technical.

5.1.5.2.1 Requirements. The military specification requirementis are shown
in Table VI.
TABLE VI. o-Chlorobenzaldehyde - military specification
requirements.
Requirements
Characteristics
Minimum Maximum

Assay (as o-chlorobenzaldehyde), % by wt 97.0 ---
Ash, % by wt --- 0.02
Ethanol inso]ub]es, % by wt --- 0.1
Hkld‘lb_y 1as o-chlorgbenzoic aC’;d), % by wt --- 1.0
Specific gravity, di 1.245 1.250
Freez1ng point, °C 7.0 ---
5.1.5.3 Use. o-Chlorobenzaldehyde is intended for military use as a

chemical intermediate in the manufacture of Riot Control Agent, CS. Commercial
uses are as a chemical intermediate for the production of dyestuffs and pharma-
ceuticals.
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5.1.5.4.1 Health hazard. o-Chlorobenzaldehyde vapor is irritating to the
eyes and upper respiratory tract. There is no PEL or TLV for o-chlorobenzalde-
hyde. The solid or 1liquid is highly irritating to the eyes and skin. For
personal protective measures, refer to 4.3.1.

5.1.5.4.3 Reactivity. o-Chlorobenzaldehyde is corrosive and is reactive
with strong oxidizing compounds. Alkalies promote oxidation-reduction reactions.
It is sensitive to air and moisture. Hazardous poiymerization reactions will not
ocTur.

5.1.5.5 Storage. o-Chlorobenzaldehyde shall be stored in a cool place in
plastic-lined steel containers that have been purged with oxygen-free gas, and
kept under n1trogen blanketing at a slight positive pressure. Contact with iron,
galvanized iron, and copper and its alloys shall be avoided. Refer to 4.3.2.

[« 1 | o 2 e T -~ -~ AL o 3T e AT e F P B N P AL 3

J3.1.9.0 U poO>Sdi. 1 Cd>e 0l Spiriis>, eililiniate dii >gurces ui tygrer v van.
Small spills shall be absarbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spills shall be diked to prevent spreading and
transferred to sa]vaqe containers. For appropriate procedures, contact the

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

T N~

EPA Hazardous Waste Cliassification - Ignitabie (I); Waste Number P0Z3
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5.1.6 Name. p-CHLOROBENZALDEHYDE C1CH,CHO FW 140.57
4-Chlorobenzaldehyde
4-Chlorobenzenecarbonal (IUPAC)
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"hlorobenzaldehyde - physical properties
- -~ [P
C rFrisSLi

Characteristics Value
Specific gravity, & 1.196
Refractive index, nﬁ‘ 1.5552
Melting point, °C 47.5
80111ng p01nt (760 mm Hg) 213 to 214
Flash point (closed cup), ('C) 190 (87)
Vapor density (air=1) 4.84

5.1.6.2 Specifications. None.

~

5.1.6.2.1 Requirements. Refer to 5.1.6.1.

5.1.6.3 \Use. p-Chlorobenzaldehyde is intended for military use as
chemical 1ntermed1ate Commercial uses are as a chemical 1ntermed1ate for the
production of dyestuffs and pharmaceuticals.

5.1.6.4 Safety precautions.

5.1.6.4.1 Health hazard. p-Chlerobenzaldehyde vapor is irritating to the
eyes and upper respiratory tract. There is no PEL or TLV for p-chloro nzald
hyde. The solid or 11qu1d is highly irritating to the eyes and skin. For
personal protective measures, refer to 4.3.1

5.1.6.4.2 Fire and explosion hazard. p-Chiorobenzaldehyde is combustlbie,
and the combustion and decomposition products can be irritating, corrosive and
toxic

5.1.6.4.3 Reactivity. p-Chlorobenzaldehyde is corrosive and is reactive
with strong oxidizing compounds. Alkalies promote oxidation-reduction reactions.
It is sensitive to iron, air and moisture. Hazardous polymerization reactions
will not occur.

E 1 £ & Ct+nvann - AvahoanralAdohuds chall ha etnvad im a3 ~cnnl nlara n

Jel .V, Q2 LUl GBC- }J LItTUTrvutTitL a 1uciiyuc oniai i Ut oilvuviTu . a Luud IJICl\.C (B R]
plastic-lined steel containers that have been purged with oxygen-free gas, and
kept under nitrogen blanketing at a slight positive pressure. Contact with iron
galvanized 1ron, and copper and its a]]oys shall be avoided. Refer to 4.3.2.

5.1.6.6 Di Qosa1 In case of solid spills, the material can be scooped
up and piaced in sealed containers for disposai. Smali Tiquid solution spiiis

18
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shall be absorbed with a nonreactive absorbent and placed in sealed containers
for disposal. Large liquid solution spills shall be diked to prevent spreading
and transferred to salvage containers. For appropriate procedure, contact the
Installation Environmental Office, the DRMO, or Safety and Health Offices. Refer
to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (1); Waste Number P0Z23.

5.1.7 Name. CROTONALDEHYDE FW 70.10
2-Butenal (trans) (IUPAC)

Crotonic aldehyde

B-Methylacrolein

CH;CH:CHCHO

5.1.7.1 Technical description. Crotonaldehyde (pure) is a colorless
liquid. It is soluble in water, and very soluble in alcohol, acetone, and ether.
It is miscible with benzene. Requirements of the physical properties and charac-
teristics are as shown in Table VIII. Crotonaldehyde, technical grade, is
commercially available with a minimum purity of 90.0 percent by weight.

TABLE VIII. Crotonaldehyde - physical propertjes and
characteristics.

Characteristics Value
Specific gravity, dz5 0.8495
Refractive index, nD 1.4366
Freezing point, °C -74
Boiling point (760 mm Hg), °C 104 to 105
Vapor pressure (20°C), mm Hg 32
Solubility in water (20°C) % by wt 15
Flash point (closed cup), °F (°C) 45 (7)
Autoignition temperature, °F (°C) 405 (207)
Explosive 1limits, % by vol, Lower 2.15

Upper 19.5

Vapor density (air=l) 2.41

5.1.7.2 Specifications. None.

5.1.7.2.1 Requirements. Refer to 5.1.7.1.
5.1.7.3 Use. Crotonaldehyde is intended for military use as a chemical
intermediate. Commercial uses are as a chemical intermediate in the production

of polymers, plastic additives, surface active agents, and pharmaceuticals.

5.1.7.4 Safety precautions.

5.1.7.4.1 Health hazard. Crotonaldehyde vapor is strongly irritating to
the eyes and respjratory tract, and can produce pu\m%pary edema. The PEL and TLV
is 2 ppm (6 mg/m3), and the STEL is & ppm (18 mg/m”) The Tiquid is a strong
irritant that can cause severe eye injury and skin burns on long contact. Short
exposure to liquid can cause skin discoloration. For personal protective mea-
sures, refer to 4.3.1.

19
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5.1.7.4.2 Fire and explosion hazard. Crotonaldehyde is a flammable 1iquid
that can produce explosive vapor mixtures in air. Elevated temperatures can
cause violent rupture of containers due to heat of polymerization.

5.1.7.5 Storage. Crotonaldehyde shall be stored in a cool place 1
aTuminum or stain?ess stee? conta1ners that have been purged with oxyge
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EPA Hazardous Waste Classification - Ignitable (I) and Toxic (T7); Waste
Number U053.

5.1.

(0 o]

Name. 2-ETHYLHEXALDEHYDE CH CH{C_H.)CHO FW 128.22
2-Ethylhexanal
1s a colorless
no ether.
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TABLE IX. 2-Ethylhexaldehyde - physical properties
and characteristics.

Characteristics Value
Specific gravity, dig 0.8540
Refractive index, nj 1.4142
Freezing point, ‘C <-100
Boiling point {760 mm Hg), °C 163
Vapor pressure (20°C), mm Hg 1.8
So]ub111ty in water (24°C) % by wt 0.04
Flash point (closed cup), °F (°C) 112 (44)
Autoignition temperature, °F (°C) 375 (190)
Explosive Timits, % by vol, Lo 0.85

ppér 7.2

Vapor density (air=1) 4.42

5.1.8.2 Specifications. None.
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5.1.8.2.1 Requirements. Refer to 5.1.8.1.

5.1.8.4.2 Fire and expiosion hazard. 2-tthylhexaidehyde
l}qu10 that can proouce EXDIOS1VE vapor m1x1ures in air Oon ned

combustibie

§.1.8.4.3 Reactivity. 2-Ethylhexaldehyde reacts vigorously with oxidizing

agents. Contact with strong a]ka11es or ac1ds can cause hazardous po]ymer1zat1on
reactions.

5.1.8.5 Storage. 2-Ethylhexalidehyde shall be stored in a cooi p1ace in
ajuminum or stainiess steel containers thal have been purged with oxygen-free
~ anAd Lont 1itndav nitwvnnaan hlanbatina at a elinht nncitiun nvrocciirs Rakoad
yﬂo, ailudg l'\cpb Ui ch ey USCII Ulullr\cblll\_’ Qe Q P 3 ) ISIIL PUJI\'I'\, yl C O W wunovwu
phenolic resin-lined steel containers are also suitable. Contact with galvanized
iron, and copper and its alloys shall be avoided. Refer to 4.3.2.

S shall be aDsorDea with a nonreactive absorbent and piaced in seaied
m~ambadmammas Lo Al anmnasa 1 f avmman =317 chaT1Y La ASbLad 44 v~y Ant ecenvmasdinns and
CUliLtadatiier> tur uidpuddadi. Ldlgl: SIS Sitatl v QiKet 0 pPreveoiil sprcauiigyg and
transferred to salvage containers. MWater spray can be used to reduce the vapor
ignition hazard. For appropriate procedures, contact the Installation Environ-
mental Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.
EPA Hazardous Waste Classification - Ignitable (1); Waste Number D001l
£ 1 Q@ NMNamn COADMAL NCUVNE CHD FW 20.03
LS RPES 3 7 naiic .« IRYINNal S VSRR R v 8 A A Ve -~ e w
Formalin (agueous solution)
Formic aldehvde
Methanal (IUPAC)
Oxomethane
Oxymethylene
E 1 Q1 Tarhniral Ancrvintinn Farmaldohvde (nure) ic a colorless onas
Vel 7.1 tovuirrat MNMT oL TpPLIivIl. FUnmia i rucriyuo AP vy 1o a PICoS yho.
It is solL_le in water and alcohol. It is miscible with acetone, ether, and
benzen he solutions shall be clear and free from suspended matter.

5.1.9.2 Specifications. ASTM D 2378, formaldehyde 50% Grade Uninhibited
and 37% Grade Inhibited and Uninhibited.

~N
—
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TABLE X. Formaldehyde - physical properties
and characteristics.

Characteristic Value
. . .20
Specific gravity, d 0.815
Freezing point, °C -92
Boiling point (760 mm Hg), °C -21
a 2 - s 4 . Y Y ar T YalhY (e Ya Vel T2 BoYal Y
Autoignition temperature, °F (°C) 806 (430)
Funlaciwvan YTimié o o hy unl ! Ay 7 N
CXPIU)IV&: LIy, U_y Yui, LUWCT I .V
Unner 73
. . v’lrl" T
Vapor density (air=1) 1.03
The ASTM snecification requirements far the 80% and 37% aradec nf formalde-
T NIt QPC\«!I Iva v 1T vel v L\.‘ul|\_lll\_ll\._" LIV LITC JU/e Qilu w7 /8 gy QUL o v LIV WAy
hyde are shown in Table XI

TABLE XI. Formaidehyde - chemical and physical requirements.

Regquirement

Characteristics 50% Grade 37% Grade
Minimum Maximum Minimum Maximum
Annavant cnorifir 1 1470 1 182N 1 N74AQ 1 11Q
I’\PPQICIIL OPC\—III\‘ 4 e dTIV 1.l PO VN e X e ddJI
gravity, dependent

on formaldehyde
and methanol con-
tent, dic

formaldenyde con- 49.75 50.5 37.0 37.4
tent, % by wt

Acidity (as formic --- 0.05 --- 0.02
acid), % by wt

Iron, ppm by wt --- 1.0 --- 1.0

Methanol content, --- 1.5 --- As

% by wt Required
Color (Pt-Co Scale) --- 10

—
o
.
[
'

The closed cup flash points (TCC) of the different grades of formaldehyde
solutions are shown in Table XII.

-
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TABLE XI1. Formaldehyde solutions - closed cup flash points.

Flash Point
Grade

°F °C
37% Uninhibited 185 85
37% Inhibited with 7% methanol 156 695
37% Inhibited with 12 to 15% methanol 141 61
44 to 45 % Uninhibited 165 74
44% In h1bitgd with 6.5% methanol 150 66
50 to 52% Uninhibited 158 70

5.1.9.3 Use. Formaldehyde is intended for military use as a chemical
intermediate. Commercial uses are as a chemical intermediate in the production
of resins, dyes and pentaerythritol; and as a reducing agent.

5.1.9.4 Safety precautions.

5.1.9.4.1 Health hazard. Formaldehyde vapor is very irritating to the eyes
and respiratory tract, and it is a suspected carcinogen. The TLV is one ppm (1.5
mg/m3). Formaldehyde solutions can cause severe eye burns, and are irritating
to the skin. For personal protective measures, refer to 4.3.1.

5.1.9.4.2 Fire and explosion hazard. Formaldehyde solutions are combusti-
ble liquids that can prodiuce explosive vapor mixtures in air

5.1.9.4.3 Reactivity. Formaldehyde solutions are reactive with alkalies,
inorganic acids, anhydrides, oxides, and oxidizing compounds. Exposure to air
can result in formation of formic acid. Polymerization occurs at low tempera-
tures.

1 arct Cdarvnansma CawvmalAdnbuda chall ha ctAava in un
2.1.7.0 Siorage. rormaiaenyde snai oe stored in t pes 316 or 304 stain-
less steel containers or resin-lined carbon steel containers Minimum stor

n 1
temperatures to prevent polymerization range from 145°F (62.8°C) for a 50%
uninhibited solution to 40°F (4.4°C) for a 37% solution conta1n1ng 15% methanol
inhibitor. Higher temperatures than recommended shall be avoided to minimize
oxidation to formic acid. Contact with gaivanized iron, and copper and its

alioys snall be avoided. Refer to 4.3.2.

5.1.9.6 Disposal. In case of solution spills, eliminate all sources of
ignition. Small 501115 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 the vapor ignition hazard. For appropriate procedure, contact the Instal-
Tation Environmental Office, the DRMO, or Safety and Health Offices. Refer to
A A A
8.4.%.

EPA Hazardous Waste Classification - Toxic (T); Waste Number Ul22.
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5.1.10 Name. FURFURAL OCH:CHCH:CCHO FW 96.09
Fural ]

«-Furaldehyde

2-Furaldehyde

2 Furancarbon i
xal

5.1.10.1 Technical description. Ffurfural (pure) is a colorless liquid.
It is partly soluble in water, and very soluble in acetone, alcohol, benzene,
toluene, and chloroform. It is miscible with saturated aliphatic hydrocarbons
The physical properties and characteristics are as shown in Table XIII.

TABLE XIII. Furfural - physical properties and characteristics
Characteristics Value
. 0
Specific gravity, dio 1.1594
Refractive index, n; 1.5261
Freezing point, °C -36.5
Boiling p01nt (760 mm Hg), °C 161.7
Vapor pressure (60°C), mm Hg 16
Solubility in water (20°C), % by wt 8.3
Flash point, (closed cup), °F (°C) 143 (61.7)
Autoignition temperature, °F (°C) 600 (316)
Explosive limits, % by vol, Lower 2.1
Upper ---
Vapor density (air=1) 3.3
5.1.10.2 Specifications. None.
5.1.10.2.1 Requirements. Refer to 5.1.10.1.
5.1.10.3 Use. Furfural is intended for military use as a chemical interme-
diate, and as a solvent for thermoplastic resins such as cellulose esters and
ethers, vinyls, and acrylics. Commercial uses are as a chemical intermediate for

the manufacture of thermosett1nq resins by reaction with phenol, and for the
manufacture of furan and tetrahydrofuran type derivatives; as a selective solvent
for the separation of saturated and unsaturated compounds in refining of petro-
leum o1ls, as a soivent for thermopiastic resins; and as a decoiorizing agent for

5.1.10.4 Safety precautions.

5.1.10.4.1 Health hazard. Furfural vapor is an irritant to the mucous
membranes, eyes and upper respiratory tract and is a central nervous system

poisgn. The PEL for skin is 5 ppm (20 mg/m ) and the TLV for skin is Z ppm (B
mg/m’). The 1iquid is dangerous to the eyes and will penetrate intact skin. For
personal protective measures, refer to 4.3.1.

5.1.10.4.2 Fire and explosion hazard. Furfural is a combustible liquid
that can produce explosive vapor mixtures in air on heating.
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€ 1 1N A A PR A U C.nLisnan ic woartiun with c+twvana AviAdAirinsa ~Aam_
2.1.1VU.4.95 KedCLIVILY. FUTTUYrAT 1> Treallive Willl SLT Uy VAITUIZi16y Lo

nounde acide and alkaliec 1t ¢lnwly dearades on exnosure to 2ir

’JUUIIUQ, avw 1uo Qtiu ainalico. P AR ALRES J Ao RERCR g Al el A4 d ) ~ - - -

5.1.10.5 Storage. Furfural shall be stored in a cool place in aluminum
or steel containers under nitrogen blanketing at a slight positive pressure.
Refer to 4.3.2.

[} 1N Z Necrmnecn b Town ~maen ~f cnaslle Aliminata a1 cntivvene nf innitsinn
J.1.1U,0Q uispusSdl . I CadT U1 Spiriidy T imiiiailc aii Svui oo vy Ty L.
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Llarge spills shall be diked to prevent spreading and

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

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

EDA Uavawndnite Wactan MlaceifFiratin _ +ahla (1) Wacta numhoy 1128
LR Nalaiduud RaSOSLT LidlS>liiir1catct tull Yitavic (i), waosivcoc vunivor Vit
5.1.11 Name. GLUTARALDEHYDE OHC(CH,)5CHO FW 100.13
Glutaricaldehyde
Glutaric dialdehyde
1,5-Pentanedial (IUPAC)
E 1 11 1 Tarhniral r{achvwni’inn Clutavraldahvda [nurs)d 1i¢ a or rlecc
Jeldosddl.o1d IC\.HIlI\.G! UL oLt s pu i Fi. Giuvar aidtiiyuc \PuUi < 1o L= LAV TCvoo
liquid with a boiling nt of 71 to 72°C at 10 mm Hg, and a boiling point Qf 187

D
v
1

ﬂWD

1-~i bl b LR
to 189 C with decomDos jon at 760 mm Hg. It is miscible with water and alcohol,
and soluble in benzene. It is commercially available as two aqueousisolut1ons.
The physical properties of these aqueous solutions are shown in Table XIV.

TADI C YT\ Folh IR SR B e O Py . S rnTiid 3 am s [ HLCo/
FARDLL ALV, Glutdridaidelyude agueous SUTULITUIIS (LJ/0
and §0%) - nhvcical npraoperties
Qiiu_ Jviog PUIT O IV Pl UpPC wIC S
ol T U I G LY BN
LndrdCcLeristics vdiue
necific aravitv 40
Pe-rl oL Yy GV vy UZU
257 solution 1.062
50% solution o 1.124
Refractive index, ng
25% solution 1.3772
Freezing point, °C
TIEY cnlutsnnm 7 N
LI/ DUl viun Al A Y
50% solution -14.0
Vapor pressure (20°C), mm Hg
25% solution 17
50% solution 17
The solutions have no flash point.
5.1.11.2 Specifications. None.
r 1 11 L] h ] _‘AA,.__,,___A_ n_ ... L g 1 11 1
J.1.14.c.1 reguirements. Herer Lo o.1.11.1.
5.1.11.3 Use. Glutaraldehyde solutions are intended for military use as
a chemical interm dlate! Commercial uses are as a chemical intermediate, for
crosslinking prot in and polyhydroxy materials, and for tanning of leather
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. Glutaraidehyde is reactive with strong oxidizing

refer to 4.3.1:

None for solutions.

lutions shall be stored in stainless

Aluminum is unsuitable, and contact with galvanized iron, and copper and its

alloys shall be avoided.

5.1. orage yde so
steel containers with nitrogen blanketing under a slight positive pressure.
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Refer to 4.3.2.

Fire and explosion hazard.

Reactivit

5.1.11.4 Safety precautions.

5.1.11.4.2
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5.1.12.2 Specifications. None.

§.1.12.2.1 Requirements. Refer to 5.1.12.1.

5.1.12.3 Use. Glyoxal solution is intended for military use as a chemical
intermediate. Commercial uses are as a chemical intermediate for textile resins,
and for crosslinking protein and polyhydroxy materials.

5.1.12.4 Safety precautions.

5.1.12.4.1 Health hazard. Glyoxal solution (40%) has no vapor hazard.
The solution can cause skin and eye irritation. For personal protective mea-
sures, refer to 4.3.1.

5.1.12.4.2 Fire and explosion hazard. Glyoxal solution can explode when
heated to 392°F (200°C) in a closed container or system.

5.1.12.4.3 Reactivity. Glyoxal is reactive with strong oxidizing com-
pounds. The solution can undergo oxidative degradation in air during long term
storage.

5.1.12.5 Storage. Glyoxal solution shall be stored in stainless steel
containers with nitrogen blanketing under a slight positive pressure. Aluminum
is unsuitable, and contact with galvanized iron, and copper and its alloys is to
be avoided. Refer to 4.3.2.

5.1.12.6 Disposal. 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. For appropri-
ate procedures, contact the Installation Environmental Office, the DRMO, or
Safety and Health Offices. Refer to 4.4.4.

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

5.1.13 Name. p-HYDROXYBENZALDEHYDE HOC H,CHO FW 122.13
4-Formylphenol
4-Hydroxybenzaldehyde

5.1.13.1 Technical description. p-Hydroxybenzaldehyde (pure) is a white
sold. It is slightly soluble in water, very soluble in alcohol and ether, and
soluble in benzene. The physical properties and characteristics are as shown in
Table XVII. p-Hydroxybenzaldehyde, technical grade, is commercially available
with a typical purity of 98 percent and a minimum assay of 95 percent by weight.
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TABLE XVII. p-Hydroxybenzaldehyde - physical
properties and characteristics.

Characteristic Value
Specific gravity, g+ 1.129
Refractive index, n;“) 1.5705%
Melting point, °C 117
Solubility in water (30.5°C), % by wt 1.36
Flash point (open cup), °F (°C) 350 (174)
Autoignition temperature, °F (°C) 842 (450)

5.1.13.2 Specifications. None.

5.1.13.2.1 Requirements. Refer to 5.1.13.1.

5.1.13.3 Use. p-Hydroxybenzaldehyde is intended for military use as a
chemical intermediate. Commercial uses are as a chemical intermediate.

5.1.13.4 Safety precautions.

5.1.13.4.1 Health hazard. p-Hydroxybenzaldehyde has no vapor hazard at
ordinary temperatures, and there is no PEL or TLV for the compound. Tge manufac-
turer's industrial hygiene guide for the inhalation limit is 10 mg/m” for dust.
The solid causes no skin effects, but can cause slight eye irritation and slight
transient corneal injury. For personal protective measures, refer to 4.3.1.

5.1.13.4.2 Fire and explosion hazard. p-Hydroxybenzaldehyde is a burnable
solid.

5.1.13.4.3 Reactivity. p-Hydroxybenzaldehyde is reactive with strong
oxidizing agents. Hazardous polymerization will not occur.

5.1.13.5 Storage. p-Hydroxybenzaldehyde can be stored in fiber drums as
shipped. Contact with galvanized iron, and copper and its alloys shall be
avoided. Refer to 4.3.2.

5.1.13.6 Disposal. Solid spills shall be scooped up and collected in
salvage containers. Small solution spills shall be absorbed with a nonreactive
absorbent and placed in sealed containers for disposal. Large solution spills
shall be diked to prevent spreading and transferred to salvage containers. For
appropriate procedures, contact the Installation Environmental Office, the DRMO,
or Safety and Health Offices. Refer to 4.4.4.

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

5.1.14 Name. ISOBUTYRALDERYDE (CHy ) ,CHCHO FW 72.12
Isobutyladehyde
2-Methylpropanal (IUPAC)

5.1.14.1 Technical description. [Isobutyraldehyde (pure) is a colorless
liquid. It is partly soluble in water. It is miscible with acetone, alcohol,
ether, benzene and toluene. The physical properties and characteristics are as
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shown in Table XVIII. Isobutyraldehyde, technical grade,
able with a minimum purity of 98.0 percent by weight.

is commercially avail-

TABLE XVIII. Isobutyraldehyde - physical properties

and characteristics.

Characteristic Value
Specific gravity, d*° 0.7938
Refractive index, ngo 1.3729
Freezing point, °C -65.9
Boiling point (760 mm Hg), °C 64.1
Vapor pressure (20°C), mm Hg 130
Solubility in water (25°C), wt % 6.0
Flash point (closed cup), °F (°C) 0 (-18)
Autoignition temperature, °F (°C) 385 (196)
Expiosive 1imits, % by vol, Lower 2.0
Upper 10.0
Vapor density (air=1) 2.5

r h ] LY | " e -2 PR S .
2.1.14.¢ 2peCl1T l(.. L1005,

5.1.14.2.1 Requirements. Refer to 5.1.14.1.

5.1.14.3 Use. Isobutyraldehyde is intended for military use as a chemical
intermediate. Commercial uses include the production of isobutyl alcohol and
isobutyric acid; and also 2,2,4-trimethyl-1,3-pentanediol monoisobutyrate, as an
ester-alcohol, for making p]asticizers based on its ester derivatives.

5.1.14.4 Safety precautions.

5.1.14.4.1 Health hazard. Isobutyraldehyde vapors are irritating to the
eyes and respiratory tract. There is no PEL or TLV established for isobutyralde-
hyde. The liquid can cause severe eye and skin irritation. For personal protec-

tive measures, refer to 4.3.1.

5.1.14.4.2 Fire and explosion hazard. Isobutyraldehyde is an extremely
flammable liquid that can produce explosive vapor mixtures with air.

5.1.14.4.3 Reactivity. Isobutyraldehyde is reactive with strong oxidizing
compounds, strong acids and bases, and the reactions can be vigorous. Contact
with air can result in formation of explosive peroxides and isobutyric acid.
Hazardous polymerization may occur.
5.1.14.5 Storage. Isobutyraldehyde shall be stored in aluminum or stain-
less steel containers that have been purged with oxygen-free gas, and kept under
nitrogen blanketing with a slight positive pressure. (ool storage is necessary
Baked phenolic resin-lined steel containers are

to avoid excessive pressure.
also suitable. Contact with galvanized iron, and copper and its alloys shall be

avoided. Refer to 4.3.2.
5.1.14.6 Disposal. 1In case of spills, eliminate all sources of ignition.

Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
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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 procedure, contact the Installation Environmen-
tal Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOOI.

5.1.15 Name. 2-METHYLPENTALDEHYDE CHLCH,CH,CH{CH, ) CHO FW 100.16
2-Methylpentanal (IUPAC)
«-Methylvaleraldehyde

5.1.15.1 Technical description. 2-Methylpentaldehyde (pure) is a colorless
Tiquid. It is very slightly soluble in water. It is miscible with acetone,
alcohols, ethers, and liquid hydrocarbons. The physical properties and charac-
teristics are as shown in Table XIX. 2-Methylpentaldehyde, technical grade, is
commercially available with a minimum purity of 98 percent by weight.

TABLE XIX. 2-Methylpentaldehyde - physical properties
and characteristics.

Characteristic Value
Specific gravity, dgg 0.8102
d*° 0.8087
Refractive index, n’ 1.401
Freezing point, °C -100

(sets to glass)
Boiling point (737 mm Hg), °C 16

(760 mm Hg), °C 118
Vapor pressure (20°C), mm Hg 14
Soiubiility in water (20°C), % by wt 0.42
Flash point (closed cup), °F (°C) 54 (12)

5.1.15.2 Specifications. None.

5.1.15.2.1 Requirements. Refer to 5.1.15.1.

5.1.15.3 Use. 2-Methylpentaldehyde is intended for military use as a
chemical intermediate. Commercial uses are as a chemical intermediate.

5.1.15.4 Safety precautions.

5.1.15.4.1 Health hazard. 2-Methylpentaldehyde vapors are irritating to
the eyes and upper respiratory tract. There is no PEL or TLV established for 2-
metuy‘.penua‘.dehydﬂ The 11qnnd can cause skin irritation and severe eye irrita-
tion. For personal protective measures, refer to 4.3.1.

5.1.15.4.2 Fire and explosion hazard. 2-Methylpentaldehyde is a flammable
liquid that can produce explosive vapor in air mixtures.

5.1.15.4.3 Reactivity. 2-Methylpentaldehyde 1is reactive with strong
oxidizing agents, strong acids and bases, and the reactions can be vigorous.
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Contact with air can result in formation of explosive peroxides. Hazardous
polymerization may occur.

5.1.15.5 Storage. 2-Methylpentaldehyde shall be stored in aluminum or
stainless steel containers that have been purged with oxygen-free gas, and kept
under nitrogen blanketing at a slight positive pressure. Baked phenolic resin-
lined steel or plain steel containers are also suitable. Contact with galvanized
iron, and copper and its alloys shall be avoided. Refer to 4.3.2.

5.1.15.6 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. For appropriate procedures, contact the
Installation Environmental Office, the DRMO, or Safety and Health Offices. Refer
to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (1); Waste Number DOOI.

5.1.16 Name. PARAFORMALDEHYDE HO(CH,0) H FW (30.03)n+18.02
Paraform where n=8 to 100
Polyoxymethylene

5.1.16.1 Technical description. Paraformaldehyde (pure) is a white solid.
Parafermaldehyde decomposes and releases formaldehyde on heating. It dissolves
in water with evolution of formaldehyde. It is insoluble in alcohol and ether.
The physical properties and characteristics are as shown in Table XX. Parafor-
maldehyde, technical grade, is commercially available with purity of flakes
between 91.0 and 93.0 percent, and fine powder between 95.0 and 97.0 percent.

TABLE XX. Paraformaldehyde - physical properties
and characteristics.

Characteristic Value
Density, g/cm3 1.46
Melting range, °C 100 to 150
Sublimation temperature, °C 150
Vapor pressure in dry air, (30°C), mm Hg 1

(60°C), mm Hg 5
Flash point (closed cup), °F (°C) 158 (70)
Autoignition temperature, °F (°C 572 (300)
Ignition temperature for dust cloud, °F (°C) 770 (410)
Explosive limits (gas), % by vol, Lower 7.0
Upper 73.0

5.1.16.2 Specifications. None.

5.1.16.2.1 Requirements. Refer to 5.1.16.1.

5.1.16.3 Use. Paraformaldehyde is intended for military use as a source
of concentrated formaldehyde. Commercial uses are as a source of concentrated
formaldehyde for the manufacture of resins, and for other applications of formal-
dehyde.
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afety precautions

5.1.16.4.1 Health hazard. Paraformaldehyde dusts and vapors are very
irritating to the eyes and respiratory tract. There is np PEL for paraformalde-
hyde. The TLV for formaldehyde vapor is one ppm (1.5 mg/m”), and it is a suspect-

ed carcinogen. Repeated skin contact with dust can cause a hardening effect and
dermatitis. For personal protective measures, refer to 4.3.1.

5.1.16.4.2 Fire and explosion hazard. Paraformaldehyde is a combustible
solid that gives off flammable formaldehyde vapor if heated. It is also capable
of causing dust explosions.

5.1.16.4.3 Reactivity. Paraformaidehyde 1is reactive with a jes,
inorganic acids and anhydrides, isocyanates and oxidizing compounds.

5.1.16.5 Storage. Paraformaldehyde shall be stored in aluminum, stainless
steel or lined carbon steel containers. Contact with galvanized iron, and copper
and its alloys shall be avoided. Storage containers shall be kept in well-

ventilated structures away from heat sources. Refer to 4.3.2.

5.1.16.6 Disposal. In case of spills, eliminate all sources of ignition.
an]lpd solid material shall be collected and transferred to salvage containers.
For appropriate procedure, contact the Installation Environmental Office, the

DRMO, or Safety and Health Offices.
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Paracetaldehyde
2,4,6~Tr1methy1-l,3,5—trioxane (IUPAC)
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5.1.17.1 Technical description. Paraldehyde (pure) is a colorless liquid.
It is slightly soluble in water, and miscible with alcohol, ether and chloroform.
Paraldehyde decomposes to aceta?deh“de by heating with acid. The physical
properties and characteristics are as shown in Table XXI. Paraldehyde, technical
grade, is commercially available with purity of 99 mol percent.

TABLE XXI. Paraldehyde - physical properties and
characteristics.

Characteristic Value
Specific gravity, d* 0.9943
Refractive index, ngo 1.4049
Freezing point, °C 12.6
Boiling point (760 mm Hg), °C 128
Vapor pressure (20°C), mm Hg 26
Sotubility in water (20°C), % by wt 10.5
Flach noint (anen cun) °F (°CY Q6 (26)
LI B O U ) ’JUIII\« \U’J\—'l \-\-"J,’ + \ \ll o \J \JV’
Autoignition temperature, °F (°C) 460 (238)
Exp]osxve limits, % by vol, Lower 1.3
Vapor density (a1r 1) 4.55
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5.1.17.2 Specifications. None.

5.1.17.2.1 Requirements. Refer to 5.1.17.1.

5.1.17.3 Use. Paraldehyde is intended for military use as a source of
acetaldehyde. Commercial uses are as a source of acetaldehyde for the production
of other organic compounds.

5.1.17.4 Safety precautions.

5.1.17.4.1 Health hazard. Paraldehyde vapor is an irritant to the eyes
and respiratory tract, and in high concentrations can cause narcosis. There is
no PEL or TLV for paraldehyde. The liquid is a skin irritant and can cause eye
burns. For personal protective measures, refer to 4.3.1.

5.1.17.4.2 Fire and explosion hazard. Paraldehyde is a flammable liquid.
Release of acetaldehyde can produce explosive vapor mixtures in air.

5.1.17.4.3 Reactivity. Paraldehyde is reactive with strong oxidizing
compounds. It decomposes to acetaldehyde by heating with acids.

5.1.17.5 Storage. Paraldehyde shall be stored in aluminum, stainless steel
or baked phenolic resin-lined carbon steel containers. Contact with galvanized
iron, and copper and its alloys must be avoided. Storage containers shall be
kept in well-ventilated structures away from heat sources. Refer to 4.3.2.

5.1.17.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills shall be absorbed with a nonireactive absorbent and placed in sealed
containers for disposal. Large spills shall be diked to prevent spreading and
transferred to salvage containers. For appropriate procedure, contact the
Installation Environmental Office, the DRMO, or Safety and Health Offices. Refer
to 4.4.4.

EPA Hazardous Waste (Classification - Ignitable (I) and Toxic (T); Waste
Number U182.

5.1.18 Name. PROPIONALDEHYDE CH;CH,CHO FW 58.08
Methylacetaldehyde
Propanal (IUPAC)
Propional

5.1.18.1 Technical description. Propionaldehyde (pure) is a colorless
liquid. It is soluble in water. It is miscible with acetone, alcohol, and
ether. The physical properties and characteristics are as shown in Table XXII.
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Specific gravity, q°° 0.8058
Do Lommomd 2 crm tmdn _20 1 296
Rerrdeiive jnuex, "D 1.9Q30
Froo7inn nnint °r -1
IICCLlll:’ P\Jlll\a, w A
Boiling point (760 mm Hg), °C 48.8
Vapor pressure (20°C), mm Hq 258
Solubility in water (20°C), % by wt 22
Flash point (closed cup), °F (°C) -16 (-27)
Autoignition temperature, °F (°C) 405 (207)
Explosive limits, % by vol, lower 2.6
Inney 16 1
Upper 16.1
Vapor density (air=1) 2.0

£ 1 19 2 ¢
Jd.1.10.& )

5.1.18.2.1 Requirements. Refer to 5.1.18.1.

5.1.18.3 Use. Propiona]dehyde is intended for military use as a chemical
intermediate. Commercial uses are as a chemical intermediate in the production
of ﬁ?‘(‘)i‘)‘lﬁﬁ‘lc acid and anhydride. propionitr ile, au_ylGl"l'lt‘F'i"IE, and resins.

5.1.18.4 Safety precautions.

5.1.18.4.1 Health hazard. Propionaldehyde vapor is an irritant to the eyes
and respiratory tract, and in high concentrat1ons can cause narcosis and lung

injury. There is no PEL or TLV established for propionaidehyde. The liquid is
a ecnunrn aAaun Ivvitant anAd a clbin Tvrnitant Ch navrennal nratar~rtiun moaciivac
a SCyCi C TycC (i 1TLCtIL diid a oSNt e tatie . lUl gt oviial ULt LI ve HiITAoUl Toy,
refer to 4.3.1.

5.1.18.4.2 Fire and explosion hazard. Propionaldehyde is a flammable

liquid below 120°F (49°C), and can produce explosive vapor mixtures in air.

5.1.18.4.3 Reactivity. Propionaldehyde is reactive with strong oxidizing
~AamnannAdce ctvana Aalbaliaoe anmAd minawval arade A Artinne ~ranm hna wviAnvArnic
\—UIIIPUU”U), DLl Uli\d altrat 1To aliu Huitiicr ai dLIU), dllU teac t 1uii> wait ve v |\JUIUU)
Contact with air can result in formation of explosive peroxides and peracids.

5.1.18.5 Storage. Propionaldehyde shall be stored in aluminum, stainless
steel or baked phenolic resin-lined steel containers that have been purged with
oxygen-free gas, and kept under nitrogen blanketing at a slight positive pres-

sure. Cool storage is necessary to avoid exce531ve pressure Contact with
Aaluynnyand ‘.v-r\ nA nAd i+ c 21l Ae =11 ha =vims Dafav- +~ A 12 9
Yaivaliiscu i )l anag LU’)}JEI and its dlIUVb )Ildll UC dVUlUUU nei et LU *.0.cC.

5.1.18.6 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 the vapor

hazard. For approprlate procedure, contact the Instailation Environmental
NLCL: o L. NN A MWlAaaYd b NOLOS oo N~ L. .. & . A A A
urtrtice, LNe UKI'IU, or .)dlel,y danda nedaiin urrices. KetTer L0 4.4.4.
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EPA Hazardous Waste Classification - Ignitable (I); Waste Number DQOI.

5.1.19 Name. SALICYLALDEHYDE FW 122.13

HOC H, -CHO
0- Hydroxybenza|denyde

5.1.19.1
liquid.

Technical description. Salicylaldehyde (pure)
It is slightly soluble in water,

is a colorless
and very soluble in acetone and ben-

zene. It is miscible with alcohol and ether. The physwcal properties and
characteristics are as shown in Tabie XXIII. Salicylaidehyde, technical grade,
is commercially available with a minimum purity of 98.5 percent by weight.
TABLE XXIII. Salicylaldehyde - physical properties and
characteristics.
Characteristic Value
Specific gravity, 1.1674
Refractive index, nS 1.5740
Free21ng point, °C -7
Boiling point (760 mm Hg), °C 197
Vapor pressure (33°C), mm Hg 1
Flash point (closed cup), °F (°C) 170 (77)
[ =g h] 10 ~ Conmmn 2 £ b 2 e~ [ N PR
D.1.19.¢ 2pCTTICALT10TS NOTIE

5.1.19.3 Use. Salicylaldehyde is intended for military use as a chemical
intermediate. Commercial uses are as a chemical intermediate, and for the
production of coumarin.

5 1. 19 4
L P A e

5.1.19.4.1 Health hazard.
the upper respiratory tract

Salicylaldehyde vapors can cause irritation of
There is no PEL or TLV estab]ished for sa]icy]a]dg

The l1qu1a can cause marked irritation of the eyes and some corneal injury or
burn. The liquid can cause minor to moderate irritation of the skin by srort
oynonciive and nrolanoed exynaciire can caitice a mnderate hurn For nersonal nrotec
\.I\.J\JJU’\;’ “arig P'Ululls\.’\.‘ \.I\PUJ\‘I\. LUl CLUuuoow U iiivduduwil v Ui tie Ul | A - [ oA
tive measures, refer to 4.3.1.

5.1.19.4.2 Fire and explosion hazard. Salicylaldehyde is a combustible
liquid. The lower and upper explosion limits have not been determined.

5.1.19.4.3 Reactivity. Salicylaldehyde is reactive with strong oxidizing
fnmnnnndc
\'Ulllpuullu_)

5.1.19.5 Storage. Salicylaldehyde shall be stored in aluminum, stainless

steel or polyethylene-lined steel containers under nitrogen blanketing at a
slight positive pressure. Contact with galvanized iron, and copper and its
alloys shall be avoided. Refer to 4.3.2.
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5.1.19.6 Disposal. 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. For appropri-
ate procedure, contact the Installation Environmental Office, the DRMO, or Safety
and Health Offices. Refer to 4.4.4.

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

5.1.20 Name. TETRAHYDROBENZALDEHYDE CH,CH:CHCH,CH,CHCHO  FW 110.16
3-Cyclohexenecarboxaldehyde |
3-Cyclohexene-1-carboxaldehyde
1,2,3,6-Tetrahydrobenzaldehyde

5.1.20.1 Technical description. Tetrahydrobenzaldehyde (pure) is a color-
less liquid. It is very slightly soluble in water. It is soluble in acetone and
methyl alcohol. The physical properties and characteristics are as shown in
Table XXIV. Tetrahydrobenzaldehyde, technical grade, is commercially available
with a minimum purity of 99.5 percent by weight.

TABLE XXIV. Tetrahydrobenzaldehyde - physicai properties
and characteristics.

Characteristic Value
Specific gravity, d*° 0.9709
Refractive index, n;° 1.4725
Freezing point, °C -95.1
Boiling point (760 mm Hg), °C 164
Vapor pressure (20°C), mm Hg 2
Solubility in water (20°C), % by wt 0.5
Flash point (closed cup), °F (°C) 115 (46)
Vapor density (air=1) 3.80

5.1.20.2 Specifications. None.

5.1.20.2.1 Requirements. Refer to 5.1.20.1.

5.1.20.3 Use. Tetrahydrobenzaldehyde is intended for military use as a
chemical intermediate and as a solvent for resins. Commercial uses are as a
chemical intermediate, as a solvent for resins, and as a water-resistant treat-
ment for textiles.

5.1.20.4 Safety precautions.

5.1.20.4.1 Health hazard. Tetrahydrobenzaldehyde vapor is harmful if
inhaled. There is no PEL or TLV established for tetrahydrobenzaldehyde. The
1iquid can cause burns to the eyes, and can be irritating to the skin. For
personal protective measures, refer to 4.3.1.

5.1.20.4.2 Fire and explosion hazard. Tetrahydrobenzaldehyde is a combus-
tible liquid. The lower and upper explosion 1imits have not been determined.
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5.1.20.4.3 Reactivity. Tetrahydrobenzaldehyde is reactive with strong
oxidizing compounds.

C 1 Aan Camenm Trndwmabisdmbamealdabkirda chall bha ctnvmad sn ct+ainlace

9.1.4V.0 2L01 dyte. teLrdnyarooenzaigenyuc Siiail Ut JSLUTTu 11l Stailiicoo
steel or baked phenolic resin-lined steel containers under nitrogen blanketing
at a slight positive pressure. Contact with galvanized iron, and copper and its
alloys must be avoided. Refer to 4.3.2.

5.1.20.6 Disposal. In case of spills, eliminate all sources of ignition.
~ -~ R N CIK I 3 N > 3 s I [ Lo O PR 2 s -~ 4
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
ot e Lain ol ammaa b ] Pavma 2nil1le cbhall ha Adlbad ¢n nraovant cnvaoaadina and
containers 101 uispusdil. Large >Spiiid Sifiai i pDE UiRCU LU previiit spicaudiiy and
transferred to salvage containers For annronriate bprocedures contact the
19 1 A=AV vy awyv 3C LUITLCA T O . LER ] UVV. U'Jl LA I " - | s Al o R B ] \..4 vvvvv -~
Installation Environmental Office, the DRMO, or Safety and Health Offices. Refer
to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOO1.

L 1 7, [\ PN TRDINVAMLC 1y Ny Cu an NQ
Q.1 .C4 ndiie . IRIUVARANT \blIZU[s FW JuV,vO
Metaformaldehyde
Sym-Trioxane
Trioxin
1,3,5-Trioxane
«-Trioxymethylene
£ 1 21 1 Torhmnsral Aocrvmintinn Twinvana fnnvn)l 3¢ a2 whita cnlsid Tt H¢
J.1.€1.1 jeLirlival UCOULI 1pLivuni 1 tvAQilc \PUICI 1o Q@ WwWiliLve oVl Ty, 1L 1o
very soluble in water, and soluble in alcohols, ethers, esters, ketones, aromatic
hydrocarbons, and chlorinated hydrocarbons. It decomposes to formaldehyde on
t

heating over an acidic catalyst.

5.1.21.2 Specifications. MIL-F-10805, Fuel, Compressed, Trioxane, Ration
eating.

5.1.21.2.1 Requirements. The physical properties and characteristics are

as shown in Tables XXV and XXVI. Trioxane, technical grade, is commercially
available with a minimum purity of 99.0 percent by weight.

TABLE XXV. Trioxane - physical properties and characteristics.

Characteristic Value
- .. A5 Ty
Specific gravity, ¢ 1.17
Refractive index,n, 1.43786
Melting point, °C . 61.6
Boiling point (760 mm Hg), °C 114 .4
Vapor pressure (20°C), mm Hg 10
Flash point (closed cup), °F (°C) <30 (<-1)
Autoignition temperature, °F (°C) 777 (414)
Explosive limits, % by vol, Lower 3.6

Upper 29.0
37
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TABLE XXVI. Compressed fuel, trioxane - reguirements
= L R S A aliin
Characteristic Value
ri ne min 85.0

=

>
m cu

Y )
agnesium s
as residue a ‘
wt, max 5.0

Dye (methylene blue) As required

5.1.21.3 Use. Trioxane is intended for military use in a compressed solid
fuel formulation for the heating of food rations. Commercial use is as a source
of pure anhydrous formaldehyde.

5.1.21.4 Safety precautions
5.1.21.4.1 Health hazard. When decomposed into formaldehyde vapor, it is

very irritating to the eyes and respiratory tract. The TLV of formaldehyde vapor
is one ppm (1.5 mg/m’), and it 1s a suspected carc1nogen Solid trioxane is

ot s ramar:

1rr1tat1ng to the eyes, and repeated and proionged skin contact can resuit in
irritation. For pcrsona1 protective measures, refer to 4.3.1
5.1.21.4.2 Fire and exglosion hazard. Trioxane is a combustible solid that

can produce explosive vapor mixtures in air.

It can explode if heated in a
sealed container.

5.1.21.5 Storage. Trioxane shall be stored in aluminum,
or plastic-lined fiber shipping drums in a cool,
4.3.2.

stainless steel,
well-ventilated area. Refer to

5.1.22 Name. VALERALDEHYDE CH5(CH,);CHO FW 86.14
Am\l1 31 Aﬁh\lﬂﬂ
nlllJ rQa I\JC||JUC
Pentanal (IUPAC)
Valeral
5.1.22.1 Technical description. Valeraldehyde {pure) is a colorless
ligquid. It is Iightly soluble in water, and soluble in alcohol and ether. The
physical properties and characteristics are as shown in Table XXVII.
38
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TABLE XXVII. Valeraldehyde - physical properties
and _characteristics.

Characteristic Value
~ [P .. ,20 A onnr
Specitic gravily, d U.BUYD
Refractive index, ny 1.3944
Purity, % by wt 98.5
Freezing point, °C -81.5
Boiling point (760 mm Hg), °C 103
Vapor pressure (20°C), mm Hg 26
So1ub1]1ty in water (20 C), "o by wt 1.35
Flash point (closed cup), °F (°C) 41 (5)
Explosive limits, % by vol, Lower 2.1

Upper 7.8
Vapor density (air=l) 3.0
5.1.22.2 Specifications. None.
5.1.22.2.1 Requirements. Refer to 5.1.22.1

5.1.22.3 se. Valeraldehyde is intended for military use as a chemical
intermediate. Commercial use is as a chemical intermediate.

5.1.22.4 ty precay tion

C LA fAne
24TELY precdutivily.

5.1.22.4.1 Health hazard. Valeraldehyde vapgr is an irritant to the eyes
and respiratory tract. The TLV is 50 ppm (175 mg/m”). The liquid can cause eye
burns and skin irritation. For personal protective measures, refer to 4.3.1.

5.1.22.4.2 Fire and explosion hazard. Va]eraldehyde is a flammable liquid
that can produce explosive vapor mixtures in air.
5.1.22.4.3 Reactivity. Valeraldehyde is reactive with strong oxidizing

compounds, strong alkalies and mineral acids, and reactions can be vigorous.
Contact with air can result in formation of explosive peroxides and peracids.
Hazardous polymerization can occur.

5.1.22.5 Storage. Valeraldehyde shall be stored aluminum, stainless steel

Storage eralde! be stored stainless stee
or baked phenolic resin-lined steel containers that have been purged with oxygen-
free gas, and kept under nitrogen blanketing at a slight positive pressure.
Contact with galvanized iron, and copper and its alloys must be avoided. Refer
to 4.3.2.

5.1.22.6 Disposal. In case of spills, eliminate all sources of 1gn1tion
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 applied to reduce the fire
hazard. For appropriate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4,

Waste Classification - Ignitable (I); Wast

™
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5.2 Ketones. Ketones are characterized by one or more carbonyl groups
within a hydrocarbon structure. The carbonyl carbon atom is bonded to two other
carbon atoms. The non-terminal location of the carbony] group contributes
solvent power and stab111ty to these compoun Solv ent character1st1cs and
volatility are determined by the iength and Stfuc i

ir i hed t maini

[ T T N T 1 o)

e hydrocarbon groups
\ o n the carbon atom

u e carbonyl group i ing many addition
0 redu ctuon reactions, and 1t 1ncreases the act1v ty of adjacent
qroups In d1ketones, these reaction properties are enhanced. Diketones can

also function as chelating agents. Ketones are employed as solvents for vinyl

resins, cellulose esters and ethers, nitroceliulose lacquers, pharmaceuticals,
dyestuff stripping, rubber latex coagulation, paint and varnish removers, explo-
sives and propellants, and lubricating oil dewaxing. Ketones are also employed
as i”termed1ates for the manufacture of resins, dyes, plasticizers, insecticides,
inhibito rubber antiozonants, flotation agents, and pharmaceuticals.

5.2.1 Name. ACETONE CH,COCH, FW 58.08

Dimethylketone
2-Propanane (IUPAC)
5.2.1.1 Technical description. Acetone (pure) is a colorless liquid. It
is miscible with water, alcohols, ethers, esters, ketones, liquid hydrocarbons,
and chloroform. The physical properties and characteristics are as shown in
Table XXVIII. Acetone, technical grade, is commercially supplied in a purity not

~re

less than 99.5 percent by weight (H;COCH;).

TABLE XXVIII. Acetone - physical properties and
characteristics

Characteristic Value
Specific gravity, d*° 0.7899
Refractive index, n: 1.3588
Freezing point, °C -95.35
Bo111ng point (760 mm Hg), °C 56.2
Vapor pressure (20°C), mm Hg 186
Flash point {closed cup}, °F (°C) 0 (-18)
Autoignition temperature, °F (°C) 1000 (538)
Exp]os1ve limits, % by vol, Lower 3

Upper 13

Vapor density (air=1) 2.0

5.2.1.2 Specifications. 0-A-51, Acetone, Technical; ASTM D 329, Standard :
Specification for Acetone.

5.2.1.2.1 Requirements. The physical and chemical characteristics of
acetone are as shown in Table XXIX. Acetone shall have no residual odor and
shall be miscible with water in 2all proportions
40
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TABLE XXIX. Acetone - physical and chemical
characteristics.

Requirement

Characteristic 0-4-51 ASTM D 329

Minimum Maximum Minimum Max imum

0.7810 0.7830 0.7905 0.7930

d --- --- 0.7860 0.7885
Flam [(De_Pn erala) _—— [ _——— 5
Lot ‘rL vV oLvaiTy ~ ~
Distillation range (760 mm 56.%Y 56.%

HA) ‘r

o9, -
Permanganate reduction time 0.5 --- 0.5 ---

(25°C in the dark), hrs
Vater, X by wt ) - 0.
Alkalinity (as NH,), X by wt --- 0.
Acidity (free acid as acetic --- 0

acid), % by wt

Nonvolatile matter, g/100 m --- 0.005 --- ---
Aldehydes (HCHO), % by wt --- 0.002 --- -—-

1%

wWithin the degree Celsius including the temperature shown.
¥ gquivalent to 0.0189 mg KOH/g of sample.

5.2.1.3 Use. Acetone is intended for military use as a solvent for various
substances and for use in the manufacture of explosives and propellants. Commer-
cial uses are as a solvent and as an intermediate for the production of methacry-
late resins. It is also used as an absorbent for acetylene in gas cylinders.

c 2 1 A C
J.Lod o po ]

5.2.1.4.1 Health hazard. Acetone vapor is an irritant to the eyes and
respiratory tract, and in high concentrations can cause narcosis and unconscious-
ness. The PEL is 750 ppm (1000 mg/m"), and the TLV is 750 ppm (1780 mg/m’). The
Tiquid is an eye and skin irritant, and can be absorbed by the skin. For person-

(O R smom £ o= A 2

al protective measures, refer to 4.3.1.

5.2.1.4.2 Fire and explosion hazard. Acetone is a very volatile and

(R VAR AV A R L™ o (=3 vutTQLuv et

flammable 1liquid that can produce explosive vapor mixtures in air.

5.2.1.4.3 Reactivity. Acetone is reactive with strong oxidizing compounds.
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weli-valititalel Spale away 170N SUurLes UF 1ynitiin. A Loftvainier 1anied witil 20l
silicate coating or baked phenolic resin can be used for long term storage to
improve product stability. Refer to 4.3.2

5.2.1.6 Disposal. In case of spills, eliminate all sources of ignition.
Small spills shall be abscorbed with a nonreactive absorbent and placed in sealed
tai f osal. Large spiiis shail be G1KeG to prevent spreading and
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EPA Hazardous Waste Classification - Ignitable {I); Waste Number U002
5.2.2 Name. ACETOPHENONE (I1UPAC) C H COCH, FW 120.16
Acetylbenzene
Methylphenylketone
Phenylmethylketone
5.2.2.1 JTechnical description. Acetophenone {pure) is a colorless liquid
or white solid, It is very slightly soluble in water. It is miscible with
alcohol, ether, acetone, benzene, and chloroform. The physical properties and

characteristics are as shown in Table XXX. Acetophenone, technical grade, is
commercially available with a minimum purity of 99.0 percent by weight.

-

TADIC VVV Amnnd acmblhacmAc Aabhirorsmnal Avmnas v s A~
TRDLLE AAA. RCevLopnendne - pnysSiCdi prgpercies
and characteristics.
Characteristic Value
Specific gravity, d*° 1.0281
B s s 20 1.53718
Ketractive 1naex, nD 20 5
Evnanrinn nAaint °er ¢
|ICC€.IH‘3 P\.JIIIL, A3 202
Boiling point (760 mm Hg), °C 0.3
Vapor pressure (20°C), mm Hg 0‘55
Solubility in water (20°C), % by wt 180 1R9)
Flash point (closed cup), °F (°C) ]6;6 ;;;4‘
Autoignition temperature, °F (°C) s i""
Vapor density (air=1) )
5.2.2.2 Specifications. None.
§.2.2.2.1 Reguirements. Refer to 5.2.2.1.

5.2.2.3 Use. Acetophenone is intended for military use in solvent mixtures
as a very slow evaporating solvent in the formulation of organic surface coat-
ings. Commercial uses are as a solvent component for cellulose esters and
ethers, and vinyT resins in surface coatings. It is also used as a chemical

5.2.2.4.1 Health hazard. Acetophenone vapor is an irritant to the eyes
and upper respiratory tract, and in high concentrations can cause narcosis.
There is no PEL or TLV for acetophenone The l1qu1d is an eye and skin irritant.
For personal protective measures, refer to 4.3.1.

5.2.2.4.2 Fire and explosion hazard. Acetophenone is a combustible 1iquid
that can produce explosive vapor mixtures in air on heatin

5.2.2.4.3 Reactivity. Acetophenone is reactive with strong oxidizing
compounds.

5.2.2.5 Storage. Acetophenone shall be stored in steel containers in a
cool, well-ventilated space away from sources of ignition A container lined
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with zinc silicate coating or baked phenalic resin can be used for long term
storage to improve product stability. Storage above 68°F (20°C) is necessary if
the product is to be kept in a liquid state. Refer to 4.3.2.

5.2.2.6 Disposal. In case of dry spills, gather up and place in contain
ers. In case of liquid spills, eliminate all sources of ignition. Small spills
shall be absorbed with a nonreactive absorbent and pl ced in sea1ed containers

for disposa i. Large spills shall be diked to prevedt spreading and transferred
to salvage containers. Water spray can be used to reduce the vapor hazard. _Egr

approprmate procedure contact the Installation Environmental Office, the DRMO,
or Safety and Heaith Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Toxic (T); Waste Number UQO4.
5.2.3 Name. ACETYLACETONE CH,COCH,COCH; Fw 100.13
Diacetylmethane
2,4-Pentanedione (IUPAC)
5.2.3.1 Technical description. Acetylacetone (pure) is a colorless liguid.
It is soluble in water. It is miscible with acetone, alcohols, ethers, benzene,

a hol
chloroform, and polar organic solvents. Acetylacetone forms meta] che]ates w1th
transition-metals. The phys1ca] properties and characteristics are as shown in
Table XXXI.

TABLE XXXI. Acetyjacetone - physical properties
3V\A l‘kﬂ")f‘*n"{(‘*\f‘(‘
QI LGl G- Ll 1obvive
Characteristic Vaiue
Assay, as 2,4-pentanedione, a5
% by wt, min
Speg;fic gravity
d’ 0.973
a5 0.972 - 0.978
1.4494
Refractive index, n20 1.44
Freezing point, °C -23
Boi]ing point (760 mm Hg), °C 140
Vapor pressure (20°C), mm Hg 7
Su]ubl]ll.j in water (20°C), % by wt 16.6
Flash point (claosed cupn). °F (°(C) 94 (34)
Flash point (closed cup), °F (°C) 94 (34)
Yapor density (air=1) 3.5
£ 2 2 2 Cnerw‘: ratinnce Nanno
o ela o Ve & SJEPOUL 1 1AL ivilrs NUIHIT .

5.2.3.2.1 Requirements. Refer to 5.2.3.1.

5.2.3.3 Use. Acetylacetone is intended for military use in solid propel-

Tants for rocket motors Commercial uses are as a solvent for cellulose acetate,
as a chelating agent for the preparation of transition-metal acetyl acetjrates
and as a fuel additive

43
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5.2.3.4 Safety precautions.

5.2.3.4.1 Health hazard. Acetylacetone vapor is an irritant to the eyes
and upper respiratory tract, and in high concentrations can cause narcosis.
There is no PEL or TLV for acetylacetone. The liquid is an eye and skin irri-
tant. For personal protective measures, refer to 4.3.1.

5.2.3.4.2 Fire and explosion hazard. Acetylacetone is a flammable liquid
that can produce explosive vapor mixtures in air on heating.

5.2.3.4.3 Reactijvity. Acetylacetone is reactive with strong oxidizing
compounds.

5.2.3.5 Storage. Acetylacetone shall be stored in stainless steel contain-
ers or glass-lined tanks in a cool, well-ventilated space away from sources of
ignition. Free iron should be removed from stainless steel surfaces to prevent
formation of a soluble, highly colored iron chelate. Refer to 4.3.2.

5.2.3.6 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 salvage containers. Water spray can be used to reduce the vapor

hazard. For appropriate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOO].

5.2.4 Name. CYCLOHEXANONE (IUPAC) CO(CH,),CH, FW 98.15
Cyclohexyl ketone | |
Ketohexamethylene
Pimelic ketone

5.2.4.1 Technical description. Cyclohexanone (pure) is a colorless 1iquid.
It is slightly soluble in water. It is miscible with acetone, alcohol, ether,
benzene and chloroform. The physical properties and characteristics are as shown
in Table XXXII. Cyclohexanone; technical grade, is commercially available with

............. <5

a minimum purity of 99 mol percent.

44
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TABLE XXXII. Cyclohexanone - physical properties
and characteristics.

Characteristic Yalue
Specific gravity, d° 0.9478
Refractive index, ngo 1.4507
fFreezing point, °C -16.4
Boiling point (760 mm Hg), °C 156
Vapor pressure (20°C), mm Hg 2
Solubility in water (20°C), % by wt 2.5
Flash point (closed cup), °F (°C) 111 (44)
Auto1gn1t1on temperature, °F (°C) 788 (420)
Explosive 1imits, % by vol, Lower 1.1
Upper 8.1
Vapor density (air=1l) 3.4

5.2.4.2 Specifications. None.

5.2.4.2.1 Requirements. Refer to 5.2.4.1.

5.2.4.3 Use. Cyclohexanone is intended for military use, where a slow
evaporating solvent and a high boiling point is desired, in the formulation of
organic surface coatings. Commercial uses are as a solvent component for resins
such as nitrocellulose, cellulose acetate, vinyls, and for natural resins such

as nitrocellulose, cellulose acetate, Viﬁy1s, and for natural resins in surface
coatings, and for waxes and crude rubber. It is also useful as a solvent in
cleaning compounds, and as a dye solvent. It is a chemical intermediate for the

production of adipic acid.

5.2.4.4 Safety precautions.

5.2.4.4.1 Health hazard. Cyclohexanone vapor is an irritant to the eyes
and upper respiratory tract, and in high concentration can cayse mild narcosis.

The PEL is 25 ppm (100 mg/mg), and the TLV is 25 ppm (100 mg/nP). The liquid is
an eye and skin irritant. For personal protective measures, refer to 4.3.1.

5.2.4.4.2 Fire and explosion hazard. Cycl hexan is a combustible liquid
that can produce explosive vapor mixtures in air on e ting.

5.2.4.4.3 Reactivity. Cyclohexanone is reactive with strong oxidizing
compounds

5.2.4.5 Storage. Cyclohexanone shall be stored in steel containers in a
cool, well-ventilated space away from sources of ignition. A container lined
with 73inr c3licato raatina nr halod nhennlircr vyocin ran ho ticad fovr lana tovm
wiuh Litie DIII\.GLC LUGLIHB ui wvancu plll‘.llul e TTo 1y vail v uocu t Ul IUIls LTIl
storage to improve product stability. Refer to 4.3.2.

5.2.4.6 Disposal. 1In 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 the vapor

45
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hazard. For appropriate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

5.2.5 Name. DIACETONE ALCOHOL CH;COCH,C(OH) (CH;), FW 116.16
4-Hydroxy-2-keto-4-methylpentane
4-Hydroxy-4-methyl-2-pentanone (IUPAC)
Methyl 2-hydroxyisobutyl ketone

5.2.5.1 Technical description. Diacetone alcohol (pure) is a colorless
liquid. It is miscible with water, alcohol, ether, and most polar organic

U I PO S mramanawtince Aan hoasa 3 3 3
soivents. he physical properties and characteristics are as shown in Table

TABLE XXXIII. Diacetone alcohol - physical properties
and characteristics.

Characteristic Value
Freezing point, °C -44
Boiling point (760 mm Hg), °C 169
Vapor pressure (20°C), mm Hg 0.81
Flash point (closed cup), °*F (°C) 126 (52)
Autoignition temperature, °F (°C) 1117 (603)
Explosive limits, % by vol, Lower 1.8

Upper 6.9

Yapor density (air=1) 4.0

5.2.5.2 Specifications. 0-D-306, Diacetone Alcohol, Technical (Acetone-
Free); ASTM D 2627, Diacetone Alcohol.

5.2.5.2.1 Requirements. The requirements for diacetone alcohol are shown
in Table XXXIV. Diacetone alcohol shall be miscible with water in all propor-
tions at 20°C.
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TABLE XXXIV. Physical and chemical_characteristics
of diacetone alcohol.

Reguirement
Characteristic 0-D-308 ASTM D 2627
Minimum HMaximum H1inimum Max i mum
Specific gravity 0.938 0.8941
dn 0.937 0.942 0.935 0.938
o --- --- --- 25
Color {Pt-Co scale) --- 25 --- 0.01%
Acidity (free acid as - 0.0l --- -
acetic acid), ¥ by wt
Refractive index, Q§° 1.4150 1.4250 --- ---
Alkalinity (as NaOH), -—- 0.00] - ---
Distillation range, F -——— - 145 172
Nonvolatile matter, g/100 ml --- --- --- 0.01
Water, X by wt
Dryness (as turbidity in --- - --- 0.1
gasoline) --- None --- ---
Y Equivalent to 2.1 mg KOH/g of sample.
5.2.5.3 Use. Diacetone alcchol is intended for military use in the
manufacture of organic protective coatings, as a constituent of hvdrau11c fluid,

and as a spec1a1 solvent. Commercial uses are as a slow evaporating solvent for
natural and synthetic lacquer resins including vinyl types; cellulose ethers and
esters; and epoxy resins. It is also used as a special solvent for oils, fats,
tars, dyes, waxes and rubbers, and in pentachiorophenol wood preservative solu-
+ =

Li0ons.

5.2.5.4 Safety precautions.

5.2.5.4.1 Hea]th hazard. Diacetone alcohol vapor is an irritant to the

.4.2 Fire and explosion hazard. Diacetone alcohol is a combustible
t can produce explosive vapor mixtures in air on heating.
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5.2.5.5 Storaqe. Diacetone alcochol shall be stored in steel containers
in a cool, well-ventilated space away from sources of ignition. A container
lined with zinc silicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2.

c 2 € Nicrmncn 1 Teo ~raco nf enille Alimsnatas 211 cnttve~ne AF SARIEIAn
.€.9.0 viospusdl . in cvdads Ul apitioso,y, i Hiiliiale 411 sUUurtes vl ynircvivn,.
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]vaqe contaxners Water spré}rcan be used to reduce ihe vapor
hazard. For approprxate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.
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EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOO1.

5.2.6 Name. DIETHYL KETONE CH;CH,COCH,CH,4 FWw 86.14
3-Pentanone (IUPAC)
5.2.6.1 Technical description. Diethyl ketone (pure) is a colorless
ligquid. It is slightly soluble in water. It is miscible with acetone, alroho1<
ethers, and liquid hydrocarbons. The physical properties and characteristic are
as shown in Table XXXV. Diethyl ketone, technical grade, is commercially ava11-

able with a minimum purity of 99 percent by weight.

TABLE XXXV. Diethyl ketone - physical properties
and characteristics
Characteristic Value
Specific gravity, d°° 0.8138
Refractive index, n;o 1.3924
Freezing point, °C -39.8
Boiling po1nt (760 mm Hg), ° 101.7
Vapor pressure (20°C), mm Hg 27
Solubility in water (20°C), % by wt 3.4
Flash point (closed cup), °F (°C) 55 (13)
Autoignition temperature, °F (°C) 846 (452)
Vapor density (air=1) 3.0
4.0

5.2.6.2.1 Requirements. Refer to 5.2.6.1.
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Safety precautions.

5.2.6.4.1 Health hazard. Diethyl ketone vapor is irritating to the eyes
and resp1ratory tract, and in high concentrations can cause narcosis and lack of

coordination. The TLV and PEL are 200 ppm {705 mg/m’). The 1iquid is an eye and
skin irritant and can be absorbed by the skin. For personal protective measures,
refer to 4.3.1

5.2.6.4.2 Fire and explosion hazard. Diethyl ketone is a volatile and
flammable liquid that can produce explosive vapor mixtures in air.

5.2.6.4.3 Reactivity. Diethyl ketone is reactive with strong oxidizing

a cool, well-ventilated space away from sources of ignition. A container lined
with zinc silicate coating or baked phenolic resin can be used for long term
storage to improve product stability. Refer to 4.3.2.

5.2.6.5 Storage. Diethyl ketone shall be stored in steel containers in
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5.2.6.6 Disposal. In case of spills, eliminate all sources of 1gn1tion
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
containers for disposal. Large spiiis shali be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce the vapor
hazard. For appropriate procedures, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOOI.

5.2.7 Name. DIISOBUTYL KETONE (CH;) ,CHCH,COCH,CH(CH,4 ), FW 142.24
2 6- Dlmethyl -4-heptanone (IUPAC)

P PR B R N ot

1 s0va ltY une

5.2.7.1 Technical description. Diisobutyl ketone (pure} is a colorless
liquid. It is insoluble in water. It is miscible with acetone, alcohols,
ethers, and liquid hydrocarbons. The physical properties and characteristics are
as shown in Table XXXVI. Diisobutyl ketone, technical grade, is commercially
available without a minimum assay requirement, but with a boiling range of 163°
to 173°C at 760 mm Hg.

TABLE XXXVI_ Diisobutvl ketone - phvsical properties
and characteristics.
Characteristic Value
Specific gravity (20°/4°C) 0.8053
Refractive index (21°C) 1.412
Freezing point, °C -42
Bo111ng point (760 mm Hg), ° 168
Vapor pressure {20°C), mm ng 1.7
Solubility in water (20°C), % by wt 0.05
Flash point (closed cup), °F (°C) 118 (48)
Autoignition temperature, °*F (°C) 745 (396)
Explosive limits, % by vol, Lower 0.81
Upper 7.1
Vapor density (air=1) 4.9

5.2.7.2 Specifications. None.

5.2.7.2.1 Requirements. Refer to 5.2.7.1.

e

5.2.7.3 Use. Diisobutyl ketone is intended for military use as a high-
boiling ketone with moderate solvent activity for cellulose nitrate and viny!
copolymers. It is useful in cellulose nitrate emulsions, and in polyv1ny1
chloride organosols. Commercial uses are the same.

5.2.7.4 Safety precautions.

5.2.7.4.1 Health hazard. Diisobutyl ketone vapor is irritating to the eyes
and respiratory tract, and 1n high concentrations can cause narcosis. The PEL
and TLV are 25 ppm (150 mg/m ). The liquid is an eye and skin irritant. For

Qorcrm:ﬂ nrotective measures, refer to 4.3 1
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5.2.7.4.2 Fire and explosion hazard. Diisobutyl ketone is a combustible
Tiquid that can produce explosive vapor mixtures in air on heating.

5.2.7.4.3 Reactivity. Diisobuiyi ketone is reactive with strong oxidizing
compounds.
5.2.7.5 Storage. Diisobutyl ketone shall be stored in steel containers

in a cool, well- vent1lated space away from sources of ignition. A container
lined with zinc silicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2.

5.2.7.6 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 the vapor
hazard. For appropriate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOO].

5.2.8 Name. ETHYL AMYL KETONE CHCH,COCH,CH(CH;) CH,CH, FW 128.22
Ethyl-2-methylbutyl ketone
5-Methyl-3-heptanone (IUPAC)

5.2.8.1 TJTechnical description. Ethy]l amyl ketone (commercial name) is a
colorless liquid. It is very slightly soluble in water. It is miscible with
acetone, aicohols, ethers, and liguid hydrocarbons, The physical properties and
characteristics are as shown in Table XXXVII. Ethyl amyl ketone, technical
grade, is commercially available, without a purity designation, with a distilla-
tion range of 156 to 162°C.

TABLE XXXVII. Ethyl amyl ketone - physical properties
and characteristics.
Characteristic Value
420 n ant
DPELII IL. grdvn._y, U vV.0cC1
Refractive index, ngo 1.4149
Freezing point, °C -57
Boiling point (760 mm Hg), °C 159.2
Vapor pressure (20°C), mm Hg 2.1
Solubility in water (20° C), % by wt 0.26
Flash point (closed cup), °F (°C) 111 (43)
Vapor density (air=1) 4.4

5.2.8.2 Specifications. None.

5.2.8.2.1 Requirements. Refer to 5.2.8.1.
5.2.8.3 Use. Ethyl amyl ketcne is intended for military use as a slewer
evaporatwng solvent th an methyl 1sobutyl ketone, and where high solvency is

desired in the formulation of organic surface coat1ngs Commercial uses are as
a solvent for cellulose esters, vinyl polymer and copolymers, and coating resins
for the formulation of surface coatings.
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5.2.8.4.1 Health hazard. Ethyl amyl ketone vapor is moderately irritating
to the eyes and upper respiratory tract, d in high concentrations can cause
narcosis. The PEL or TLV is 25 ppm (130 mQ/m ) The liquid is an eye and skin
jrritant. For personal protect1ve measures, refer to 4.3.1.

5.2.8.4.2 Ffire_and expTosion hazard. Ethyl amyl ketone is a combustibie
1iquid that can produce explosive vapor mixtures in air on heating.
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5.2.8.5 Storage. Ethyl amyl ketone shall be stored in steel containers

in a cool, well-ventilated space away from sources of 1gn1txnn. A container
lined with zinc siiicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2.

5.2.8.6 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 the vapor
hazard. For appropriate procedure, contact th 1
1
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EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOOI.

5.2.9 Name. ETHYL BUTYL KETONE CH;CH,CO(CH,) sCH, FW 114.19
Ethyl n-butyl ketone

3-Heptanone (IUPAC)

liquid. It is very slightly soluble in water. It is miscible with acetone,
alcohols, ethers and 1iquid hydrocarbons. The physical properties and character-
istics are as shown in Table XXXVIII. Ethyl butyl ketone, technical grade, is

commercial I_Y available with a minimum pUY‘lT._Y or Y9 percent by welgnt

5.2.9.1 Technical description. Ethyl butyl ketone (pure) is a colorless

TABLE XXXVIII. Ethyl butyl ketone - physical properties
and characteristics
Characteristic Value

20

Specific gravity, d2 0.8183
v}

Refractive 1ndex Ny 1.4057

Freezing point, °C -39

Boiling point (765 mm Hg), °C 147

Vapor pressure (20°C), mm Hg 4

Selubility in water (20°C), % by wt 0.43

Flash point (closed cup), °F (°C) 99 (37)

Vapor density (air=1) 3.9

5.2.9.2 Specifications. None
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5.2.9.2.1 Requirements. Refer to 5.2.9.1.

5.2.9.3 se. Ethyl butyl ketone is intended for military use as a solvent
1

where a slower evaporation rate than methyl isobutyl ketone is desired in the
formulation of organic surface coatings. Commercial uses are as a solvent for
coating resins in air dried and baked finishes

5.2.9.4 Safety precautions.

5.2.9.4.1 Health hazard Ethy] butyl ketone vapor is irritating to the
eyes and resp1ratory tract, 9 in n1gn concentrations can cause narcosis. The
PEL or TLV is 50 ppm (230 mg/m’). The liguid is an eye and skin irritant. Ffor
personal protective measures, refer to 4.3.1

5.2.9.4.2 Fire and explosion hazard. Ethyl butyl ketone is a flammable
1iquid that can produce explosive vapor mixtures in air on heating.

5. 2 9.4.3 Reactivity. Ethyl

LUIIIPUUIIU S.

Ao A

ketone is reactive with strong oxidizing

5
]

buty

5.2.9.5 Storage. Ethyl butyl ketone shall be stored in steel containers
in a cool, well-ventilated space away from sources of ignition. A container
Tined with zinc silicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2.

5.2.9.6 Disposal. In case of spills, eliminate all sources of ignition,
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
conta1ners for disposal. Large spills shall be diked t prevent spreading and

transferred to salvage containers. For appropriate procedure, contact the
Installation Environmental Office, the DRMO, or Safety and Health Offices. Refer
to 4.4.4.

L 4 (¥

EPA Hazardous Waste Classification - Ignitable

—~
st
~—

5.2.10 Name. ISOBUTYL HEPTYL KETONE FW 184.32
(CHy ) ,CHCH,COCH,CH(CHy ) CH,CH(CH;)
Isobuty] 2- methy11sohexy1 ketone

.,-x

2,6,8-Trimethyi-4-nonanone (IUPAC)

5.2.10.1 Tech

2 1 chnical description. Isobutyl h commer
is a colorless liguid. It is insoluble in water. It is miscible w ]
hydrocarbons. The physical properties and characteristics are as shown in Table
XXXIX. Isobutyl heptyl ketone, technical grade, is commercially available with

a minimum purity of 95 percent by weight.
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TABLE XXXIX. Isobutyl heptyl ketone - physical properties
and characteristics.

Characteristic Value
.~ e . 220 A ot
Specific gravity, d 0.816
Refractive indey nl 1 4757
nTiracvutve THUCTA, “D FO gy
Freezing point, °C -75
Boiling point (760 mm Hg), °C 218.2
Vapor pressure (20°C), mm Hg <0.1
Solubility in water (20°C), % by wt <0.01
Flash po1nt (closed cup), °F (°C) 189 (87.2)
Vapor density {air=l) 6.3

5.2.10.2 Specifications. None.

E 2 1n 2 1 w +A E 2 10 1
Q..1U. .1 ! LU U.C.1V. 1.

5.2.10.3 Use. Isobutyl heptyl ketone is intended for military use where
a very slow evaporat1ng solvent and a very high boiling point is desired in the
formulation of organic surface coatings. Commercial uses are the same.

r Lo} 1" a [ ol NE AP e __.A___.L_‘____
D0.£.1U.4 OSdTely precaurions.

5.2.10.4.1 Health hazard. Isobutyl heptyl ketone vapor is slightly
irritating to the eyes and upper respiratory tract. There is no PEL or TLV for
isobutyl heptyl ketone. The liquid is a slight eye and skin irritant. For

personal protective measures, refer to 4.3.1.

A 1N A ” | o SPUNPRES [ [PR U | S | h QP Ny S T VR i T PP S i Y S

2..1U.4.¢ rire dng expitosion ndzdrgd. 150DULY | nepryi KeiLone 15 d CLOllibus -
+ihla 13iAanid +hat ~ran nvadineces avenlacivn vuanny miviiivae 1n aivy nn hoatinn
CivIC ll\«lulu viiagLve vaiil Pl vyuuLco CA)J!UQIVC VQPU! mMiALUl TO tbEoQailt Vil icaciily .

5.2.10.4.3 Reactivity. [Isobutyl heptyl ketone is reactive with strong
oxidizing compounds.

5.2.10.5 Storage. Isobutyl heptyl ketone shall be stored in steel contain-
ers in a cool, well-ventilated space away from sources of ignition. A container
lined with zinc silicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2

5.2.10.6 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 ano

transferred to An mammand st mmmmndiien o PRIy ~
Lrdiisrerreud LU oSdairvayce Co ” dlﬂLYb FUr approupr ldtt‘ pr UL\:UU'Ub, cunitdl L L"‘v
Installation Environmental Office. the DRMO. or Safety and Health Offices Refey

1 LY 1 wiiieirvaa g AN B | |\r\/, viie S ARV |U, Vi Jul\—\-) WviNd tivaa § vl A B | I WL W ) L R B W
to 4.4.4.

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

wun
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5.2.11 N§~e ISOPHORONE COCH:C(CH,)CH2C(CH3)2C‘H2 FW 138.21
| 3

5.2.11.1 Technical description. Isophorone (pure) is a colorless liquid
It is slightly soluble in water. It is miscible with acetone, alcohol, ether and
benzene. The physical properties and characteristics are as shown in Tables XL.

Isophorone, technical grade, is commercially available with a minimum purity of
99.0 percent by weight including trimethylcyclohexanone.

TABLE XL. Isophorone - physical properties and characteristics.

Characteristic Value
[ 5 YWY ol S LIS _0
Refractive index, ns 1.4758
Freezing point, °C -8.1
Boiling point (760 mm Hg), °C 215
Vapor pressure (20°C), mm Hq <1
So]ub111ty in water, % by wt 1.2
Flash point (closed cup), °F (°C) 179 (81.7)
Autoignition temperature, *F (°C) 864 (462)
Explosive limits, % by vol, Lower 0.8
Upper 3.8
Upper 3.8
Vapor density (air=1) 4.8
5.2.11.2 Specifications. ASTM D 2916, Isophorone.

5.2.11.2.1 Requirements. The ASTM specification requirements for isophor-

one are shown in Table XLI. The odor of isphorone is characteristic of the
material.

TABLE XLI. Isophorone - ASTM specification requirements.
Requirements
Characteristic
Min M
Apparent specific gravity
d= 0.921 | 0.923
i 0.918 | 0-918
Color (Pt-Co scale) Lo | 100
Distillation (760 mm Hg), °C
Initial boiling point 210 N
95 percent point . ‘ --- “‘B 07
Acidity as acetic acid, % by wt --- 6*1'
Water, % by wt --- ’

5.2.11.3 Use. Isophorone is intended for miTitary use in solvent mixtures

as a very slow evaporating solvent in the formulation of organic surrace coat-
ings. Commercial uses are as a solvent component for nitrocellulose, cellulose
esters and ethers, and vinyl resins in surface coatings
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5.2.11.4 Safety precautions.

5.2.11.4.1 Health hazard. Isophorone vapor 15 an irritant to the eyes and

upper resp1ratory tract and in h1gh concentrations ¢an cause narcosis. The PEL
is 4 ppm (20 mg/m Js and the TLV is 5 ppm (25 m*/ﬂ ) as a ceiling timit. The
liquid is an eye and skin irritant. For personal protective measures, refer to
4.3.1

5.2.11.4.2 Fire and explosion hazard. Isophorone is a combustible liquid
that can produce explosive vapor mixtures in air on heating.

-~ A 1Y a2 A A A S 2 a Y L P [N G S Ll AL PR SR —~r 2 2
3.£.11.4.3 KedcC 1sopnorone 1S reacCiive witn SLrong oxidizing
S

)
(md
-
<
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5.2.11.5 Storage. Isophorone shall be stored in steel containers in a
cool, well-ventilated space away from sources of ignition. A container lined
with zinc silicate coating or baked phenolic resin can be used for long term
storage to improve product stability. Refer to 4.3.2.

5.2.11.6 Disposal gnition.

A A Sy o N | ¥4 - LI ) v AV ] 1
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 the vapor
hazard. For appropriate procedures, contact the Installation Environmental

Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.
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An EPA Hazardous Waste (lassification is not listed in CFR 40.

5.2.12 Name. MESITYL OXIDE CH.COCH:C(CH,), FW 98.15
Isopropylidene acetone
Methylisobutenyl ketone
§-Methyl-3-penten-2-one (IUPAC)

5.2.12.1 TJTechnical description. ityl oxide (pure) is a coloriess

,,,,,,, miscible with alcohols, ethers,
ketones, and most 1iquid hydrocarbons and chlorinated hydrocarbons. The physical
properties and characteristics are as shown in Table XLII. Mesityl oxide,
technical grade, is commercially available with a minimum purity of 97.0 percent
by weight.

lTiquid. It is slightly soluble in water.

55
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TABLE XLII. Mesityl oxide - physical properties
and characteristics
Characteristic Requirements
Specific gravity, dig 0.8653
Refractive index, n, 1.4440
Freezing point, °C -52.85
Bo111ng point (760 mm Hg), °C 129.76
vapor pressure {20°C), mm Hg 7.9
Solubility in water (20°C), wt % 3.1
Flash peint (clesed cup), °F (°C) 77 (25)
Autoignition temperature, °F (°C) 652 (344)
Exp]os1ve 11m1ts, % by vol, Lower 1.4
Vapor density (air=1) 3.4
5.2.12.2 Specifications. None.
5.2.12.2.1 Requirements. Refer to 5.2.12.1.
5.2.12.3 Use. Mesityl oxide is intended for military use as a solvent with
a medium evaporation rate for organic surface coatings, and as a chemical inter-

Ccoa
mediate. Commercial uses are as a solvent for cellulose esters and ethers,
synthetic rubbers, polyvinyl chloride, vinyl copolymers, and other resins. As
a chemical intermediate, it is used in double bond reacticns, and condensation
reactions with aTdehydes and ketones. It is also useful in paint and varnish

5.2.12.4.1 Health hazard. Mesityl oxide vapor is an irritant to the eyes
and upper respiratory tract, and in high concentrations can cause dizziness and

narcosis. Prolonged exposure to n1gn concennratigﬁs can cause damage to 1ungs,
Tiver and kidneys. The STEL is 25 ppm (100 mg/m”), and the TLV is 15 ppm (60
mg/m’). The liquid is a strong eye and skin 1rr1tant, and is readily absorbed
through intact skin. For personal protective measures, refer to 4.3.1

5.2.12.4.2 Fire and explosion hazard. Mesityl oxide is a flammable liquid
that can produce explosive vapor mixtures in air.

5.2.12.4.3 Reactivity. Mesityl oxide is reactive with strong oxidizing
comnounds
M\JIII’JUUI!\JJ

5.2.12.5 Storage. Mesityl oxide chall be stored in steel containers in

a cool, well-ventilated space away from sources of ignition. A container lined
with zinc silicate coating or baked phenolic resin can be used for long term
storage to improve product stabiiity. Refer to 4.3.2.
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hazard. For appropriate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Reter to 4.4.4.
lassifi

tPA Hazardous wWaste C ication
5.2.13 Name. METHOXYACETONE CH3OOCHZCOCH3 FW 88.11
Methoxy-2-propanone

1-Methoxy-2-propanone (IUPAC)

5.2.13.1 TJTechnical description Methoxyacetone {pure) is a coioriess
Y~ T 2o mmemYad i mic~aibhla 4k inbanm =4 SCE Tha nhuciral AvrAanawvtiance
1iquia. 1T 1S Compretery miSTIviIe willl wdield L LJ L. e prnySiCar piopeivics
and characteristics are as shown in Table XLIII. Methoxyacetone, technical
grade, is commercially available with a minimum purity of 99 percent by weight.
TABLE XL1II. Methoxyacetone - physical properties and
characteristics.
Characteristic Requirements
. . . el o
SpeC1f1c grav1ty, d;o 0.953
KerraCtxve index, ng 1.35870
Covnnsin~ ~n it or BN
(lCCLIIly pUIIIL, v NT VIV
Rn111nn point (760 mm Hg), °C 112
Vapor pressure (20°C), mm Hg 16.2
Flash point (closed cup), °F (°C) 78 (25.5)
Vapor density (air=1) 3.0
5.2.13.2 Specifications. None.
5.2.13.2.1 Requirements. Refer to 5.2.13.1.
2 12 1 bha AMAdbarira~ At Am A -~ antAandad Enwve meTadarau ten -~ e A wrmd v
J.L1D.9 ust. rieLiivAydicLunc 15 IR % uceu )y OUr miirrary us>t ao a walilcth
miscible solvent with a higher boiling point than acetone. Commercial uses are
the same
5.2.13.4 Safety precautions
5.2.13.4.1 Health hazard. HMethoxyacetone vapor is an irritant to the eyes
anAd 1innAav waecnisvmatnanry trart arnAd in himrh ~Aancrontrmatsnnce ~ran ~Aaticen milAd Aantnvical
alru uppct IC)]JIIGLUIJ Liavie, alnu [N}} ll|3ll LullLTiiLi auL ivilo Lail Lauoc mir iy PTLuUA T LaQ
tion. There are no PEL or TLV for methoxyacetone. The liquid is an eye and skin
irritant For personal protective measures, refer to 4.3.1

5.2.13.4.2 Fire and explosion hazard. Methoxyacetone is a flammable 1iquid
that can produce explosive vapor mixtures in air on heating.

12 A 7 Aart 3 F oy MathAnviuinem~n Svra wsth o
PSS BN SOS | neduL v ivity. N LilvAyale rve Wit >

[V k Y +vAanma AvaiAdL o
ftTacrti LT Uiy UAIULL

an
I

ng

5.2.13.5 Storage. Methoxyacetone shall be stored in steel containers in
a cool, well-ventilated space away from sources of ignition. A container 1lined
with zinc silicate coating or baked phenclic resin can be used for long term
storage to improve product stability. Refer to 4.3.2.
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5.2.13.6 Disposal. In case of spills, eliminate all saurces 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 the vapor

hazard. For approprlate procedu es, contact the Instailation Environmentai
NnCL: o AL - NDuUAN (U Lk NALLL e NAafnun &4 A A A
uttice, wnhe unnmu, or deEL_)’ dllU neal il Uil iLes. I'\CICI LU “2.%.%

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOO1.

5.2.14 Name. METHYL AMYL KETONE CH,CO(CH,) ,CHq FW 114.19
eptanone (IUPAC) i .

hyl n- amyl ketone
h.A‘I

-4 ..T [ Py

2-H
Met
thyl n-pentyl Ketone

me

§.2.14.1 Technical description. Methyl amyl ketone {pure) is a colorless
liquid. It is very slightly soluble in water. It is miscible with acetone,
alcohols, ethers, and liquid hydrocarbons. The physical properties and charac-
teristics are as shown in Table XLIV. Methyl amyl ketone technical grade, is
commerciaily availabie with a minimum purity of 98 percent by weight.

IV, Methyl amyl ketone - phvsical properties

and character1st1cs

Charartorictic
vnavraclieristic

<

w
-

®

£

Specific gravity, d;g
Refractive index, n,

Freezing point, °C )
Boiiing point (760 mm Hg), °C

L Y s Y o X Il

vdpor pressiure (cu v, i
Cnlithils 1

SV LUy

Flash noint (cloqed cup), ;
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Auto1gn1t10n temperature )
Explosive limits, % by vol, Lower
Upper

W w0

O O
(T8 L
N

~d =
o
W= ONOMN = N — O

O O =~~~

Vapor density (air=1)

5.2.14.2 Specifications. None.

A

| o ” 1 4 ~ b1 n_ ... 4 n_r e i r ~ 1 1
.. 1%.c¢. 1 Kequirements. KetTer L0 2.<4.14.1.

5.2.14.3 Use. Methyl amyl ketone is intended for military use as a
retarder solvent where a sTower evaporat1on rate than methyl 1sobutv1 ketone and
high solvency is desired in the formulation of organic surface coatings. Commer-
cial uses are as a solvent for coating resins in the formulation of high-solids
lacquers.

5.2.14.4.1 Health hazard. Methyl amyl ketone vapor is slightly irritating

to the eyes and upper respiratory tract and in high ‘concentrations can result
in a narcotic effect. The PEL is 100 ppm (465 mg/m’) and the TLV is 50 ppm (235
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mg/m°) . The liquid is an eye and skin irritant. For personal protective mea-
sures, refer to 4.3.1.

- A 12 a ~ . - P R R R . . wemi;]l Ladamn 3o o ~ramhiuact ihl
5.2.14.4.2 Fire and explosion hazard. Methyl amyl ketone is a comoustibie
1iquid that can produce explosive vapor mixtures in air on heating

5.2.14.4.3 Reactivity. Methyl amyl ketone is reactive with strong oxidiz-
ing compounds.

5.2.14.5 Storage. Methyl amyi ketone shail be stored in steel containers
in a cool, well-ventilated space away from sources of ignition. A container
lined with zinc silicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2

5.2.14.6 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 disposai. Large sp1|ls shall be G1Keo to prevent spreaa1ng and
transferred to salvage containers. Water spray can be used to reduce the vapor
hazard For appropriate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOOI.

5.2.15 Name. METHYL BUTYL KETONE CH5CO{CH,)CHy FW 100.16
Died 2] mmathel LatAann
putyl newnyit ReiLuvliic
2-Hexanone (IUPAC)
Methyl n-butyl ketone

5.2.15.1 Technical description. Methyl butyl ketone (pure) is a colorless
d. It is s]ight]y soluble in water. It is miscible with acetone, alcohols
S, b enzene, ana z1qu1a hydrocarbons. The pnysvcal propertles and chara
<« r\ 1 v
b 1 1

TABLE XLV. Methyl butyl ketone - physical properties
and characteristics.

Characteristic Value
Specific gravity, d‘” 0.81127
Refractive index, ng‘ 1.4007
Freezing point, ‘C -57
Boiling point (760 mm Hg), °C 128
Va_pgr pressure (38'8 l”), mm Ho 10
Flash point (closed cup), °F ( C) 67 (19)
Autoignition temperature, °F (°C) 991 (533)
Explosive limits, % by vol, Lower 1.2

Upper 8

Vapor density (air=1l) 3.5

5.2.15.2 Specifications. None.

«

5.2.1 Requirements. Refer to 5.2.15.1.

—

5.2.

P U
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5.2.15.3 Use. Methyl butyl ketone, technical grade, is intended for
military use as a solvent where a higher boiling point than methyl ethyl ketone
is desired, and a lower purity than methyl isobutyl ketone can be employed.

Commercial uses are the same.

afely precautions.

w

5.2.15.4

5.2.15.4.1 Health hazard. Methyl butyl ketone vapor is irritating to the
eyes and respiratory tract, and in h1qh concentrat1ons can cause narcosis and
Jack of coordination. The PEL and TLV are 5 ppm (20 mg/m’). The liquid is an
eye and skin irritant and can be absorbed by the skin. The compound can be a
neurotoxin resulting from industrial exposure. For personal protective measures,

refer to 4.3.1.

5.2.15.4.2 Fire and exnlosion hazard. Methyl butyl ketone is a flammable

S22 RS

liquid that can produce explosive vapor mixtures in air on heating.

5.2.15.4.3 Reactivity. Methyl butyl ketone 1is reactive with strong
oxidizing compounds.
.2.15.5 Storage. Methyl butyl ketone shall be stored in steel containers

g
in a cool, well-ventilated space away from sources cf ignition. A container
lined with zinc silicate coating or baked phenolic resin can be used for long

term storage to improve product stability. Refer to 4.3.2.

transferred-tb sa]vaqe'containers w&ier spray can be used to red
hazard. For appropriate procedure, contact the Installation Env1ronmenta1
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (1I); waste Number DGO1.
5.2.16 Name. METHYL ETHYL KETONE CH,COCH,CH FW 72.11
2-Butanone (IUPAC)
Ethyl methyl ketone
5.2.16.1 Technicai description. Methyi ethyi ketone is a coioriess iiquid
) 3 S PP, PO (Y T P - domia Td 2 A mdamdbhla ..280 P NN P Ry R IS ~d Ll oaian~ s |
IL 1S vVETY >S0i1Udvie 111 walier . LU 15 midLioie wiltlh dCELufie, aiLonuis, €Liers, diwu
1iquid hydrocarbons. The physical properties are as shown in Table XLVI

5.2.16.2 Specifications. ASTM D 740, Methyl Ethyl Ketone.

60
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TARBLE XLVI. Methyl ethyl ketone - physical properties
and characteristics.

Characteristic Value
Refractive index, ng 1.3788
Freezing point, °C -86.35
Boiling point (760 mm Hg), °C 79.6
Vapor pressure (20°C), mm Hg 70
Solubility in water (20°C), % by wt 26.8
Flash point (closed cup), °F (°C) 20 (-7)
Aut01gn1t1on temperature, °F (°C) 960 (515)
Explosive limits, % by vol, Lower 1.8

Upper 11.5

Vapor density (air=l) 2.5

.16.2.1 The ASTM spec1f1cat10n requ1rements for methyl ethyl ketone
able XLVII. Methyl ethyl ketone shall have a nonresidual characteri

TABLE XLVII. Methyl ethyl ketone - ASTM specification
reguirements.

Requirements
Characteristic

Min Max
Purity, % by wt 99.5 ---
Agggrent specific gravity
uzo 0.805 0.807
) z ’ 0.801 | 0.803
Color (Pt-Co scaie) --- 10
Distillation range 78.5 81.0
Nonvolatile matter, mg/100 mL --- 5
Water, % by wt --- 0.2
Acidity (free acid as acetic acid)
% by wt --- 0.005
equivalent to mg KOH/g sampie --- 0.047

—e

are
S-

5.2.16.3 Use. Methyl ethyl ketone is intended for military use as a
solvent in surface coatings and in paint and varnish removers. The main intended

uses in surface coatings are as a solvent in nitroceliliuiose and vinyl lacquers,
P N P [ ,\.-.0 €nvv ~alV10 ¥ Aaecrn i 34t anmAd ar~ababa bbb A n At~ lt Annn e
ding 4S5 a Soivent 1oy LCIIUIU)E niiraite 4ang d4dcetdie UUL_yI Le IH alitidliL Uupes.
Commercial uses are as a solvent for svnthetic and natural resins employved in the
UL T N G L B LN L% S B ) -~ “ SV I ¥yori o VU JJlll/”\-»\fl\- Qg A LU U Ve o g \,IH'JCUJLU [N LU
formulation of printing inks, lacquers and other types of surface coatings; and
in solvent dispersed adhesives. It is also used as an extracting agent and

chemical intermediate.
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5.2.16.4.1 Health hazard. Methyl ethyl ketone vapor is 1rritating to the
eyes and respiratory tract, and in hlgh concentration can cause narcosis and lack
of coordination. The PEL and TLV is 200 ppm (590 mg/m” ) The I1quxd is an eye
and skin irritant, and can be absorbed by ihe skin. For personal protective
measures, refer to 4.3.1.

5.2.16.4.2 Fire and explosion hazard. Methyl ethyl ketone is a very
volatile and flammable 1iquid that can produce explosive vapor mixtures in air.

5.2.16.4.3 Reactivity. Methyl ethyl ketone is reactive with sirong
oxidizing compounds.

(A= V) [aN el PLV < L

1, well-ventilated space away from sources of ignition. A container
lined with zinc silicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2.

5§.2.16.5 Storage, Mnfhu1 nfhv] ketone shall be stored in steel containers
in a coo

5.2.16.6 Disposal. 1In case of spiils, 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 the vapor

hazard. For appropr1ate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Ignitable {I), Toxic {7); Waste Number
i118Q
5.2.17 Name. METHYL ISOAMYL KETONE CH,COCH,CH,CH(CH,), FW 114.19
Methyl isopentyl ketone
5-Methyl-2-hexancne (IUPAC) -
5.2.17.1 TJechnical description. Methyl iscamy) ketone {pure) is a color-
less liquid. It is very slightly soluble in water. It is miscible with acetone,
alcohol, ether, and liguid hydrocarbons. The physical properties are as shown
in Table XLVIII.

5.2.17.2 Specifications. ASTM D 2917, Methyl Isoamyl Ketone.
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TABLE XLVIII. Methyl isoamyl ketone - physical properties
and characteristics.

Characteristic Value
Refractive index, ngy 1.4062
Freezing point, °C 73.9
Boiling point (760 mm Hg), °C 144
Vapor pressure {20°C), mm Hg 4.5
Solubility in water (20°C), % by wt 0.5
Flash point (closed cup), °F (°C) 96 (36)
Autoignition temperature, °F (°C) 795 (425)
Explosive limits, % by vol, Lower 1.0

Upper 8.2
Vapor density (air=1) 3.9
5.2.17.2.1 Requirements. The ASTM specification requirements for methyl
isoamyl ketone are shown in Table XLIX.

TABLE XLIX. Methyl isoamyl ketone - specification
requirements.

Requirements
Characteristic
Min Max
Purity, % by wt g8 ---
Caanall 2 rmumamrisdoy
SpecitTicC gravily
uzg 0.812 0.815
do 0.809 0.812
Distillation range (760 mm Hg), °C 141 148
Water, % by wt --- 0.1
Acidity, as acetic acid, % by wt --- 0.01
Color (Pt-Co scale) --- 15

5.2.17.3 Use. Methyl isoamyl ketone is intended for military use as a
retarder solvent where a slower evaporation rate than methyl isobutyl ketone and
high solvency is desired in the formulation of organic surface coatings. Commer-
cial uses are as a solvent for coating resins in the formulation of high-solids
jacquers.

5.2.17.4 Safety precautions.

24l Ly U

5.2.17.4.1 Health hazard. Methyl isoamyl ketone vapor is slightly irritat-
o the eyes and upper respiratory tract, and in high concentrations can cause
cotic effect. The PEL and TLV i1s 50 ppm m /mB). The ligquid is an eye
kin irritant. For personal protective m

refer to 4.3.1.
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J17.4.2 Fire and explosion hazard. Methyl isoamyl ketone is a flammable
hat can produce explosive vapor mixtures in air on heating.
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oxidizing compounds.

5.2.17.5 Storage. Methyl isoamyl ketone shall be stored in steel contain-
ers in a coo], well- vent11ated space away from sources of 1gn1t1on A conta1ner
Tined with zinc silicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2.

5.2.17.6 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 the vapor

hazard. For appropriate procedure, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOOIL.

5.2.18 Name. METHYL ISOBUTYL KETONE CH;COCH,CH(CHy), FW 100.16
Hexone
Isopropyl a

4-Methyl-2

no
[R5 -4

~atnn
LCTLu
pentanone (IUPAC)

5.2.18.1 TJTechnicai description. Methyl isobutyl ketone (pure) is a
colorless liquid. It is slightly soluble in water. It is miscibie with acetone,
alcohols, ethers, and Tiquid hydrocarbons. The physical properties are as shown
in Table L.

5.2.18.2 Specifications. ASTM D 1153, Methyl Isobutyl Ketone.

TABLE L. Methyl isobutyl ketone - physical properties
and characteristics.

Characteristic Value
Nl st 2oa_ . 20 1 2029
rerrdcrive inaex, Io 1.370cC
Freezing point, °C -84.7
Boiling point (760 mm Hg), °C 116.85
Vapor pressure (20°C), mm Hg 15
SoTubility in water (20°C), % by wt 2.0
Flash point (c]osed cup), °F (°C) 60 (16)
Autoignition temperature, *F (°C) 860 (460)
Explosive limits, % by vol, Lower 1.4

Upper 7.5
Vapor density (air=1) 3.5
5.2.18.2.1 Reguirements. The ASTM specification requirements for methyl
isobutyl ketone are shown in Table LI

(o)
F=N
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TABLE LI. Methyl isobutyl ketone - specification
requirements.

Requirements
Characteristic
Min Max
Methyl isobutyl ketone, % by wt 99.0 ---
Apparent specific gravity
dfg 0.800 | 0.803
0.799
da 0.796 | 11770
Distillation range (760 mm Hg), °C 114.0 0°1

Water, % by wt ---
Acidity, free acid as acetic,
% by wt ---
equivalent to mg KOH/g sample ~--
Methyl iscobutyl carbinol, % by wt ---
Color (Pt-Co scale) ---

5.2.18.3 Use. Methyl isobutyl ketone is intended for military use as a
medium boiling solvent in the formulation of paint thinners and organic surface
coatings. Commercial uses are as a solvent for coating resins including cellu-
lose esters, vinyl polymers and copolymers, and natural and synthetic resins; and
as a solvent in lacquer thinner formulations. It is also used as an extractant
in the dewaxing of petroleum products, as a component of synthetic rubber ce-
ments, and as an ethyl alcohol denaturant.

5.2.18.4 Safety precautions.

5.2.18.4.1 Health hazard. Methyl isobutyl ketone vapor is irritating to
the eyes and respiratory tract, and in high concentrftions can cause narcosis and
lack_of coordination. The PEL is 100 ppm (410 mg/m”) and the TLV is 50 ppm (205
mg/m3) and the STEL is 75 ppm (308 mg/m”). The liquid is an eye and skin irri-

tant, and can cause dermatitis. For personal protective measures, refer to
4.3.1.

5.2.18.4.2 Fire and explosion hazard. Methyl isobutyl ketone is a flamma-
ble 1iquid that can produce explosive vapor mixtures in air on heating.

5.2.18.4.3 Reactivity. Methyl isobutyl ketone is reactive with strong
oxidizing compounds.

5.2.18.5 Storage. Methyl isobutyl ketone shall be stored in steel contain-
ers in a cool, well-ventilated space away from sources of ignition. A container
lined with zinc silicate coating or baked phenolic resin can be used for long
term storage to improve product stability. Refer to 4.3.2.

5.2.18.6 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 the vapor
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hazard For appropriate procedures, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.
EPA Hazardous Waste Classification - Ignitable (I); Waste Number U161.
5.2.19 Name. METHYL 2-METHOXYISOBUTYL KETONE rwWw 130.1S
ry cncuy cincu Yoy oy
LRgLULTIL, L {ULTIg J \Lilg ),
4-Methoxy-2-keto-4-methylpentane
4-Methoxy-4-methyl-2-pentanone (IUPAC)
5.2.19.1 Technical description. Methyl 2-methoxyisobuty1 ketone (pure)
is a colorless liquid. It is solubie in water. It is miscibie with esters,
ethers, other ketones, and pozar organic solvents. The physical properties and
Ahavarntnvrictisre avne e chawn in Tahla 177 athvl 2_mothavvicahutuvl kotana ic
LilalidLU LT 1J2L LD Qi T ao Jdjvwil 11t 1Quic w11l PICLIiy 1 LTHICLIIVAJ 1TJVWVML F RC vWViiv T o
commercially available with a minimum purlty of 98.5 percent by weight.

TABLE LII. Methyl 2-methoxyisobutyl ketone - physical
properties and characteristics.

Characteristic Value
s fs . 20 o
Spec1f1c grav1ty, d;o 0.908
Refractive index, n, 1.4181
CuinAasanm~s nnant °l" 2R
oty puiiie, v “wJ
Boiling point (760 mm Ha), °C 159
Vapor pressure (20°C), mm Hg 2.6
SoTubility in water (20°C), % by wt 28
Flash point (closed cup), °F (°C) 119 (48.3)
Explosive Timits, % by vol, Lower 1.1
Upper 6.0
VVanny Aancity [ainz1) A &
'GPUK UTIHID 1L L \ﬂ!""l, T e

5.2.19.2 Specifications. RNone.

5.2.19.3 Use. Methyl 2-methoxyisobutyl ketone is intended for military
use where a slow evaporating solvent and a high boiling point is desired in the
formulation of organic surface coatings Commercial uses are as a solvent

component in surface coating syst conta1n1ng resins such as nitroceiiuiose,
vuuyl), acrylics, urethanes and ep0x1es. It is also useful as a solvent compo-
nent in cleaning compounds, as a dye solveni, and as an extraction and reaction
solvent.

5.2.19.4 Safety precautions.

5.2.19.4.1 Health hazard. Methyi Z-methoxyisobutyl ketone vapor is an
Srmiatdanmd A FlhA o AA~ AamA LA R AL A e A Arars b ~d amAd S ha~h AAmA~An R e P e T 2
trriediit LU LUiie E_YU) aliu UPPCI ltbplldLUl_)’ trdi i,y aliu 1n lll\_-jll LCONLeitLraL Uty Lali
rattca nattcoa and milAd antnavicatinn Thove 1i¢ na PFl Av Ti far thic rnmnniind
“auow 1Mmmauaocu Ui may TIELvuUA UL T U, LI I WP B W L ) LR ASS LI Sy S AV LI "y LR ] vt o \-\JIIIPU\AII\J-
The 1iquid is an eye and skin irritant. For personal protective measures, refer
to 4.3.1.
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5.2.19.4.2 Fire and explosion hazard. Methyl 2-methoxyisobutyl ketone is
a combustible Tiquid that can produce explosive vapor mixtures in air on heating.

a

£.2.19.4, Reactivity. Methyl 2-methoxyisobutyl ketone is reactive with
strong oxidizing compounds.

5.2.19.5 Storage. Methyl 2-methoxyisobutyl ketone shall be stored in steel
containers in a cool, we]] ventilated space away from sources of vgn1t1on. A
container iined with zinc siiicate coating or baked phenoiic resin can be used
for long term storage to improve product stability. Refer ts 4.3.2.

5.2.19.6 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 the vapor

hazard. For appropr1ate procedure, contact the Installation Environmental
Nnee:s P N nnur\ amA Uaaldh nc:-rr\n Dafnw +n A A A
UTTi1CE, LHE URMNU, or .)dlt.l._y aitlld nEeai i vriiies., neirer LU ...
FPA Hazardous Waste Classification - Ignitable (I); Waste Number DOO1.
5.2.20 Name. METHYL PROPYL KETONE CH,COCH,CH,CHy FW 86.14
Methyl n-propyl ketone
~ [ o P S 1 TIIDAN N
Z-Fentanone (1UrAv)
DY‘!\F\\I] mgf \11 ‘/anno
L] I\JPJ 1 |IIL\4IIJ 1 nue Lwitltw

5.2.20.1 Technical description. Methyl propyl ketone (pure) is a colorless
liquid. It is slightly soluble in water. It is miscible with acetone, alcohols,
ethers, and liquid hydrocarbons. The physical properties and characteristics are
as shown in Table LIII. Methyid propyi ketone, technicai grade, is commerciaily
available with a minimum purity of 30.0 percent by weight.

TABLE LITI. Methvl propvl ketone - phvsical properties
and characteristics.

Characteristic Value
Specific gravity, d®° 0.8092
Refractive index, ng’ 1.3895
Freezing point, °C -77.8
Boiiing point (760 mm Hg), °C i02
Vapor pressure {20°C), mm Hg 27.8
Solubility in water (20°C), % by wt 3.1
Flash point (closed cup), °F (°C) 46 (8)
Autoign1t10n temperature, °F (°C) 840 (449)
Explosive limits, % by vol, Lower 1.6

Upper 8.7

Vapor density (air=1) 3.0

5.2.20.2 Specifications. None.

5.2.20.2.1 Requirements. Refer to 5.2.20.1.
5.2.20.3 Use Me hyl propyl ketone is intended for military use as a
solvent with a medium-flash evaporation rate for film-formers used in surface
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coatings. Such film-formers include acrylics, cellulose esters, epoxies and
vinyls. Commercial uses are the same

5.2.20.4 Safety precautions.

5.2.20.4.1 Health hazard. Methyl propyl ketone vapor is irritating to the
eyes and respiratory tract, and in high concentrations can Cause narcosis and
lack of coordination. The STEL and TLV are 250 ppm (825 mg/m°). The liquid is
an eye and skin irritant and can be absorbed by the skin. For personal protec-

tive measures, refer to 4.3.1.

5.2.20.4.2 Fire and exp?osion hazard Methyl propyl ketone is a volatile
and flammable 1iquid that can produce explosive vapor mixtures in air.

5.2.20.4.3 Reactivity. Methyl propyl ketone is reactiv
oxidizing comoounds

0

with stronag
=l

5.2.20.5 Storag Methyl propyl ketone shall be stored in steel containers
C we ted spac

in a cool, well-ventila e away from sources of lgn1t1on A conta1ner
fined with zinc *i?ic*t‘ coating or baked phenolic resin can be used for long
term storage to improve preduct stability. Refer to 4.3.2

5.2.20.6 Disposal. In case of spills, eliminate all sources of igrition.
Small spills shall be absorbed with a nonreactive absorbent and placed in sealed
containers for disposa] Large spi]]s shall be diked to prevent spreading and
transferred to salvage containers. Water spray can be used to reduce the vapor

[ | s - 3
hazard. For appropriate procedures, contact the Installation Environmental
Office, the DRMO, or Safety and Health Offices. Refer to 4.4.4.

EPA Hazardous Waste Classification - Ignitable (I); Waste Number DOO1.

5.2.21 Name. PROPIOPHENONE C¢HsCOCH,CH;4 FW 134.18
Ethyl phenyl ketone
Phenyl ethyl ketone
1-Phenyl-1-propanone (IUPAC)
- DEAC A [ ! 7
Propionylbenzene

5.2.21.1 Technical description. Propiophenone (pure) is a colorless l1iquid
or white solid. It 1is very slightly soluble in water. It is miscible with
anc

methanol, ethanol, ether, benzene and toluene. The physical properties anu
characteristics are as shown in Table LIV. Propiophenone, technical grade, is
commercially available with a minimum purity of 99 percent by weight.
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Propiophenone - physical properties

TABLE LIV.
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Propiophenone

None.
Refer to 5.2.21.1.
iquid is an eye an

refer

~

Propiophenone shall be stored in steel containers in

ive measures,
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Requirements.
“or propiophenone.

5.2.21.4.2 Fire and explosion hazard.

5.2.21.2 Specifications.
5.2.21.2.1

5.2.21.4 Safety precautions.
5.2.21.5 Storage.

a cool, well-ventilated space away from sources of ignition.

liquid that can produce expiosive vapor mixtures
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In case of dry spills, gather up and place in contain-
e
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In case of liquid spills, eliminate all sources of ignition.

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

5.2.21.6 Disposal.
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6. NOTES

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

6.1 Intended use. This standard is intend
las, physical and chemical properties, specifi
typical commercial uses, safety information, st
information for Aldehydes and Ketones preferred fo
of Defense.

6.2 Subject term (key word} Tisting.

Acetaldehyde
Acetic aldehyde
Acetone

Acetophenone (IUPAC)
Acetylacetone
Acetyibenzene

Arvalda
Acraldehyde

Acrolein

Acrylaldehyde

Acrylic aldehyde
Amylaldehyde
Benzaidehyde (IUPAC)
Benzenecarbonal
Benzenecarboxaldehyde
Benzoic aldehyde
Biformyl

Butanal (IUPAC)
2-Butanone (IUPAC)
2-Butenal (trans) (IUPAC)
Butyl aldehyde

Butyl methyl ketone
Butyraldehyde
2-Chlorobenzalidehyde
4-Chlorobenzaldehyde

§-Chiorobenzenecarbonal (1UPAC)
2-Chlorobenzenecarbonal (IUPAC)
Crotonaldehyde

Crotonic aldehyde
Cyclohexanone (IUPAC)
3-Cyclohexene-1-carboxaldehyde
3- Cyciohexenecarboxaidehyde
Cycl Ouexy | Ketone

Diacetone alcohol
Diacetylmethane

Diethyl ketone

Diisobutyl ketone
2,6-Dimethyl-4-heptanone (IUPAC)
D1methy]ketone

ITUHDACY

p=

o e N |
fem allien w A
pred

)
)
yl ketone
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Ethyl amyl ketone
Ethyl butyl ketone
Ethyl methyl ketone

2-Ethythexaldehyde
2-Lthylhexanal

Ethyl n-butyl ketone
Ethyl phenyl ketone
Ethylaldehyde

Exposure Timits, Hazardous chemicals
Formaldehyde

A_Favmulnhannl
5 - lUImJIPHCHU!

Formalin (aqueous solution)
Formic aldehyde

Fural

2-Furaldehyde
«-Furaidehyde
2-Furancarbonal
2-Furancarboxaldehyde
Furfural
Glutaraldehyde
Glutaric dialdehyde
Glutaricaldehyde

Hazardous wastes dig
uuuuuuuuu astées, dis

2-Heptanone (IUPAC)
3-Heptanone (IUPAC)
2-Hexanone (IUPAC)
Hexone
4-Hydroxy-2-keto-4-methylpent
4-Hydroxy-4-methyl-2-pentanon
2-Hydroxybenzaldehyde
4-Hydroxybenzaldehyde
Information, Hazardous chemicals
losbutyraldehyde

Isoacetophorone

Tenhittvl 2_math:
IDUUU LJ 1 L Tinc LIIJ | |

S
Isobutyl heptyl ket

Isobuty]adehyde
Isophorone

Isopropyl acetone
Isopropyiidene acetone

lbUVd l erorlie
Kot nhov:mnfhu] ene

T LU i

Mesityl ox1de

Metaformaldehyde

Methanal (JUPAC)

Methoxyacetone
§-Methoxy-Z2-keto-4-methyipentane
4-Methoxy-4-methyl-2-pentanone {IUPAC)

Met hnvu ?2- propanone
1-Methoxy-2-propanon
Methy]aceta1dehyde
B-Methylacrolein

Methyl amyl ketone

|’D

> {TUPAC)
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LAt armao

Methyl butyl ketone

Methyl ethyl ketone
5-Methyl-3-heptanone (IUPAC)
5-Methyl-2-hexanone (IUPAC)
Methyl 2-hydroxyisobutyl ketone
Methyl isoamyl ketone
Methylisobutenyl ketone

Methyl isobutyl ketone

Methy]l 1SQpentv1 ketone
Methyl 2-methoxyisobutyl ketone
Methyl n-amyl ketone

Methyl n-butyl ketone

ﬁethy1 n-pentyl ketone

Methyl n‘plup]] ketone
2-Methylpentaldehyde

2- Methy]pentana] (TUPAC)
4-Methyl-2-pentanone (IUPAC)
4-Methyl-3-penten-2-one {IUPAC)
Methylphenyiketone
2-Methylpropanal (IUPAC)

Methyl propyl ketone
«-Methylvaleraldehyde

N-Butyric aldehyde
0-Chlorobenzaldehyde
0-Hydroxybenzaidehyde
Oxaldehyde

Oxomethane

Oxymethylene
P-Chlorobenzaldehyde
p- Hydroxybenzaldehyde
eta]dehyde

“$ 3 '1
[ o]
@ 3 3
— 3 I
<
—_ 0 -
M Q.
=]
oy
<
Q.
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3
V]

IUPAC)
entanedial (IUPAC)
-Pentanedione (IUPAC)

7 vt~y

entanone (IUPAC)

2-Pentanone (IUPAC)

Phenyl ethyl ketone
Phenylmethylketone
1-Phenyl-1-propanone (IUPAC)
Pimelic ketone
Polyoxymethyliene

Propanal (IUPAC)

2-Propanone (JUPA
o

Prnnpn,ﬂ or 2-Py
Propiona]
Propionaldehyde
Propionylbenzene
Propiophenone

(s J-"R -V - ¥
Ini
FI o Y < SR VR = V)
o -—'-h-'hm
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J(A’NH.U'.U-O-‘J_U
U'UAU‘ID

°)
penal (IUPAC)
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Safety, hazardou
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Salicylaldehyd
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Salicylic aldehyde
Sym-Trioxane

ar ; (1UPAC)
hexen-1-one (IUPAC)
(1UPAC)

=3
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6.3 Changes from previous issue. Marginal notations are not used in this
revision to 1dent1fy changes with respect to the prev1ous issue due to the

A

—r
ar
Cu.
[«'%
- o
“r
-
[}

extensiveness of the changes, which inciu of new safety, storage
and disposal guidance for all materials and Section 6§ and an Index

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.

Ceta R Aot & SV | ~larrmanny
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2-Chlgorobenzenecarbonal 5.1.5 16
Crotonaldehyde . 5.1.7 19
Crotonic aldehyde 5.1.7 19
Cycliohexanone . . e 5.2.4 44
3- Cyc]ohexene 1- carboxaldehyde e 5.1.20 36
3- Lyctonexenecarooxaloenyae . 5.1.20 36
Cyclohexyl ketone . 5.2.4 44
Diacetone alcohol 5.2.5 46
Diacetylmethane . e 5.2.3 43
Diethyl ketone . . . . . . 5.2.6 48
Diisobutyl ketone 5.2.7 49
2,6-Dimethyi-4-heptanone 5.2.7 45
D‘metny,xcLone 5.2.1 40
Fthanal 5.1.1 11
Ethaned1a] .. 5.1.12 26
2- Ethy]hexa]dehyde 5.1.8 20
2-Ethylhexanal 5.1.8 20
Ethy] 2- methylbutyl ketone 5.2.8 50
Ethyl amyi ketone .. 5.2.8 50
fLthyl butyl Ketone 5.2.9 51
Fthyl methyl ketone 5.2.16 60

~
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Formaidehyde

Formalin (aqueous so]ut1on)
Formic aldehyde .
4-formyiphenoi

Fura‘

Fnr:1dnhvdn .
a- Fura?dehvde .
2-Furancarbonal . .
2- Furancarboxa1dehyde .

Furfural
Glutaraldehyde .
Glutaric d1a]dehvde .
Glutaricaldehyde
Glyoxal ..

2 Heptanone .

3- nchanuuc .
2-Hexanone

T AGITUrs

Hexone

4- Hydrox& é keto 4- methylpentane'

4-Hydroxy-4-methyl-2-pentanone
2- Hydroxybenzaidehyde . .

4-Hydroxybenzaidehyde

Isnacet nnhnrnnp B

A SVALT LU UIE

Isobutyl 2- methv11sohexy} ketone‘

Isobutyl heptyl ketone
Isobutyladehyde .
Isobutyraidehyde

4- Methoxy 4- methy] 2 pentanone
Methoxy-2-propanone . ..
1-Methoxy-2-propanone
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(Continued)

76

PARAGRAPH PAGE
5.2.9 51
5.2.21 68
5.1.1 11
5.1.9 21
5.1.9 z1
5.1.8 21
5.1.13 27
5.1.10 24
5.1.10 24
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5.1.10 24
5.1.10 24
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5.2.15 59
5.2.18 64
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5.1.18 35
5.1.13 27
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5.2.10 52
5.1.14 28
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5.2.18 64
5.2.12 55
5.2.7 49
5.2.4 44
5.2.12 55
5.1.21 37
5.1.9 21
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5.2.19 66
5.2.19 66
5.2.13 57
5.2.13 57



thylacrolein

hy1l amyl ketone .
y] butyl ketone .
Methy1 ethyl ketone .
5- Methy? 3- heptanone

5-Methyi-2-hexanone . .

o] klj‘-lunu‘ Senhiidy
2
Qi

o
<

<
~

aroxXyisGouy
mv] ketone

L N =1

o
Q

m
Maothul 3
1sobutv1 ketone

n- amyl ketone

n-butyi ketone .

2- chnylpcuta]dchyﬂ“

2-Mot hv1 ppnfanal

Methv1 n-pentyl ketone
2-Methylpropanal .
Methyl n-propy]l ketone
4- Methyl-Z pentanone

o _x__ " -

4- netnyl—a penten-<-one .

Methyl prﬁﬁy] ketone

Methylacetaldehyde

Methy11sobuteny1 keténé .

Methylphenylketone .
a-Methylvaleraldehyde

n. ainm = - -
-Butyric a

"l

o-Chlorobenzaldehyde
0- Hydroxybenza1d hyde
Oxaldehyde
Oxomethane

Oxymethyliene

-Chlorgbenzaldehyd
-Hvdroxybenzaldehy
Paraaceta]dehyde
paraform . .
araforma]dehyde

Paraidehyde .

’U 3

e .
de .

3- Pentanone
2-Pentanone . . .
Phenyl ethyl ketone .
Phenyimethylketone

i- Phenyi-i propanone

Dicanl i~
rimeiric

l’\t: LUHC

——
.

1sopenty1 ketone . ;
2-methoxyisobutyl ketone .
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Propanal . . . . . . .
Propenal or 2-Propenal

2-Propanone
Propional . . .
Propionaldehyde

Salicylaldehyde
Salicylic aldehyde
Sym-Trioxane

=5y =3=3

Valeral
Valeraidehyde
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CONCLUDING MATERIAL
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Defense General Supply Center - GS Army - EA
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Army - EA
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Review Activities:
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Air Force - None

User Activities:
Army - None
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