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FOREWORD

This military standard is approved for use by all Departments and Agencies
of the Department of Defense in the selection of items for application.
It is intended to prevent the entry of unnecessary items (sizes, types,
varwetves) into the Department of Defense iogistics system. This document
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Beneficial comments (re c_mmendatinn< addifionsa deletions) and any perti-
nent data which may be of use in improving this document should be addressed
to: Commanding Offwcer u.s. Army Chemical Research, Development and Engi-
neering Center, ATTN: SMCCR-PET-S, Aberdeen Proving Ground MD 21010-5423,
by using the se]f addressed Standard12at1on Document Improvement Proposa]
(DD1426) appearing at the end of this document or by Tetter.
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1. SCOPE

1.1 Coverage. This standard is a presentation of nomenclature, formulas,
physical and chemical properties, specification requirements, military and
typical commercial uses, safety information, storage information and disposal
information for inorganic salts and compounds, technical grade {sodium bicarbon-
ate through sodium tripolyphosphate). This standard does not include all of the
items represented by the title or all those items which are commercially avail-
able. It does contain items preferred for use in the selection of inorganic
salts and compounds, technical grade {sodium bicarbonate through sodium tripoly-
phosphate), for application by the Department of Defense.

1.2 Application. Inorganic salts and compounds, technical grade (sodium
bicarbonate through sodium tripolyphosphate), are used in formulating products
such as pyrotechnics, propellants, explosives, metal cleaners, battery electro-
lytes, and water treatment chemicals. They are also used as chemical intermedi-
ates.
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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
A-A-0051912

0-S-1926
P-S-651
RR-S-366
PPP-C-2020

MILITARY

MIL-S-322

MIL-S-13727
MIL-S-13943
MIL-S-13985
MIL-S-16917
MIL-S-24521
MIL-S-50004

MIL-S-51078
DOD-S-51517

STANDARDS
FEDERAL
FED-STD-313

Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium

Fluoride, USP, Powder

Carbonate, Anhydrous, Technical
Bicarbonate, Technical

Chromate, Anhydrous, Technical
Dichromate, Dihydrate, Technical
Hypochlorite Solution

Metasilicate, Technical

Nitrate, Technical (Nitrate of Soda)
Polyphosphate, Technical

Phosphate, Dibasic, Anhydrous, Technical
Phosphate, Tribasic, Technical, Anhydrous,

Dodecahydrate, and Monohydrate, Technical

Sodium
Sodium
Sieve,

Chloride, Technical
Orthosilicate, Technical
Test

Chemicals, Liquid, Dry, and Paste, Packaging of

Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Sodium
Use)

Sodium
Sodium

Nitrate

Phosphate, Monobasic, Anhydrous, Technical
Sulfite, Anhydrous, Technical

Hydrosulfite, Anhydrous, Technical

Bisulfate (Niter Cake)

Nitrite, Technical

Sulfate, Anhydrous, Technical (For Ammunition

Hexametaphosphate, Technical
Pyrophosphate, Anhydrous, Technical

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



MILITARY
MIL-STD-129
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‘Marking for Shipment and Storage

(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
Title 40
Title 49

Department of Labor, Occupational Safety and Health
Administration

Protection of the Environment; Environmental Protec-
tion Agency

Department of Transportation; Hazardous Materials
Regulations

DEPARTMENT OF DEFENSE (DOD)

DODISS

DOD 4145.19-R-1
DOD 4160.21-M
DOD 6050.5

TB MED 506

T™ 38-250

Department of Defense Index of Specifications and
Standards

Storage and Materials Handling

Defense Utilization and Disposal Manual

DOD Hazardous Materials Information System, Hazardous
Item Listing

Occupational and Environmental Health Occupational
Vision

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

GOVERNMENT PRINTING OFFICE (GPO)

Style Manual

(Application for copies should be addressed to the Superintendent of Documents,
Government Printing Office, Washington, DC 20402.)

u.s.

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

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

(Application for copies should be addressed to NIOSH, 4676 Columbia Parkway,
Cincinnati, OH 45226-1998.)
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2.2 Non-Government publications. The following documents form a part of
this document to the extent specified herein. Unless otherwise spec1f1ed the

issues of the documents which are DOD adopted shail be those iisted in the issue
AL ANANTCC Ald~ad 3 $Fhn ~nT2aldaddam NV nnr adbhawiidan ama~nst L2 4 dhn 2 aniiman AL
Ul UUU1oo L 1LEU 111 Lite Suilicittal 1Ull. uniesSsS otnerwise bpeLlllBU, Lhe 1>55ued> U1
documents not listed in the DODISS are the issues of the documents cited in the
solicitation

AMERICAN CONFERENCE OF GOVERNMENT INDUSTRIAL HYGIENISTS (ACGIH)

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

fARRTiratsnn Fav ~rnninc chnittlAd ha adAdwvncend +nan Amavircran FPAanfavanca A€ CAavinmn vy

\I’\PPI ircacv vy 1 ui bUPICD LQHUUWIU YT QUUTI TOOTU LU AT 1Lall LUIIIT I THUT Ul QUVYET NS -

+al Tnductrial Hvaisnicte. ARNN Llonwav Avenise Rlda N-7 (Cinrinnati NH AK211 1\

v AlINAVAL W1 RS g o vy WMWY WM LIITVTU AV LMLy l-ll\.lv [®4 7y AL A IR A LA R R ) vl 'YULJJO,
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

287.1 Occupational and Educational Eye and Face Protection
(Appiication for copies shouid be adcdressed to American National Standards
Institute, 1430 Broadway, New York, New York 10018.)

AMERTICAN SOCTETY FOR TESTING AND MATERIAL (ASTM)

D 3400 Liquid Sodium Silicates

D 456 Caustic Soda (Anhydrous)

D 457 Modified Soda (Sesquicarbonate Type)

D 537 Sodium Metasilicate

0 538 Trisodium Pnospnate

n EQA Chrdiiiem Cacamesd o 2V 2 mad A

v JI79 QUU L Uil DE)qulb'llLdLC

n o] Tatvacndiium Durnnhnenhatn Anhudwrane

(%3 SR TV GOV TUNL 1 g VIV OPIIarE Nl yur vuo

D 632 Sodium Chloride

D 928 Sodium Bicarbonate

D 929 Borax

E 380 Metric Practice

E 1099 Soda Ash, Anhydrous (Sodium Carbonate, Anhydrous)
(Appiication for copies shouid be addressed to Am er1can Society for Testing and
Mad Al al~ TNTE Deama Cdiannd O 2N adal bt o DA TATNAN
rfiateridirs, 1710 Rdie oLlreetL, rilidueipiiid, rAa lﬁlUJ.)

AMERICAN WATER WORKS ASSOCIATION [(AWWA)
B 702 Sodium Silicofluoride
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

Nationail Fire Codes
IAnmnYasmrantimn Frv randine chattld ha adAvaccad 44 Matinaemal Clumn Dinmd nnd lmen Ammmad
\VAPPIILAL iUl U LUPITO DIIVUITU DT aUUTTOSEU LU ivaliunidl Tire rroveciLion ASSOoLd -
ation, Battery March Park, Quincy, MA 02269.)
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(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. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.




Abbreviations:

NQFU
o O

Pt/Co scale

cal/g-deg
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3. DEFINITIONS

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

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

Specific gravity at 20°C and 20°C. The superscript indicating
the temperature of the measured |1qu1u, and the subscript indi-
cating the temperature of water, viz. This example is 20 degrees
Celsius for the Tiquid under consideration and 20 degrees is the
comparative liquid water at 20 degrees Celsius.

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

Percent by weight.
Permissible Exposure Limits.

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

Toxicity Characteristics Leaching Procedures

Tqmn wnisrnhtnd avavann 10 +tha amnlAavan’c avunvamn aivhnvrna avnAecnivn
IS W |9|lbcu avel CHC o> LIC CH‘VIU Te OS> aved OSC all uut ilic CAPU)UI <
in anv 8-hour work shift of a 40-hour work week. which shall not
1IN any S-hour work shitt Or a 4U-hour work week, which snatil not

be exceeded.
Platinum-Cobalt scale for color.

Specific heat in calories per gram per Celcius degree.

(ea}
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A1 Danrbbamina Aata and Tahalina A1l Frhomirale inecluded in thic ¢ctandard

*.1 rFraLhay iy udita Giiu_jtavel fiy. AP LHITiiivai o filviuucu Ji1 vitio ovajiuas u
shall be packaged in accordance with Federal Specification PPP-C-2020 and all
L] PU\-T\HB\,U LR} UeWwwWi GWiws. i il LS L B ¢ U'J\-\—ll I e Wi L L A — - A
applicable documents referenced therein. Shipping containers shall be labeled

n
in accordance with current Department of Transportation (DOT) Hazardous Materials
Regulations applicable to each chemical. When shipping by military aircraft the
requirements of TM 38-250 shall apply. In addition, each item shall 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).

o O

,-q-\—
O
-

on a MS

Acqu1sit qu]at1on Daraqraph 52.223-3, Ha zardous 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).

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

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

=1 T __ 4 2a. r o P G S | [ AP § IATACIEY PR P B Y C_L_a. m=emd 1 _Yalk
al Institute for Uccupationai oarely (NiUSH) Or Dy Tne rine sarely anG neaiin
Admtiomsodmad ianen FTUMCLAY Dacrnivatitnn numatantiam nmammame ochall “n metahliohad
AUITITISLrac tuil \"‘Jnf‘\’ . RESPITAL U pruLteCLiiuUll pruoyrai Siatl i Ut ©d3Laviidlicu.
Emnlovess chall ha moadirallv cleared trained and it teoctod nrior to ucinag
|'|PIVJ\—'¢J =2 A~ I . Ill‘-u'\'ul'J wival \'\‘, viE Rl u ASI R AN 1T v e veIvewu '-'l PN LA “Jl'ls
respiratory protection. Respirators shall be selected based on hazard

4.3.1.2 Skin protection. Personnel using these compounds shall be provided
with and required to use protective gloves, sleeves, aprons, and boots whenever
indicated. Selection of protective clothing shall be based on evaluation of
compounds and their use. Supporting safety or industrial hygiene personnel

i J% S T - b

wd

should be contacted to ensure proper seiection of protective ciothing. Protec-

tive creams and ointments commonly known as "barrier creams" may be of value in
certain cases. However, barrier creams shall not be used to replace protective
clothing. In case of contact with the skin, wash affected areas thoroughly with

" e
water. Eye lavages and emergency showers shall be located within 50 feet of
where there is a potent1a1 for direct contact with harmful chemicals. Emergency
showers and eye lavages shall meet minimum requirements of ANSI Standard Z87.1.
Access to showers and eye lavages shall not be obstructed. When transferring
chemicals, eye lavages and emergency showers shall be within 50 feet of the

transfer point. Emergency showers shall be equipped with a vaive that will fully
L2 AL

VY e A ALY 11 P
{ 110

open WH.H one pu and UEI]VET‘ 30 gaiions Ov waiter per minute.

4.3.1.3 Face and eve protection. Personnel using these compounds shall
be provided with and required to wear chemical splash-proof safety goggles. 1In
add1t1on. face shields shall be provided and worn over the goggles if splashing
could occur. In case of contact with the eyes, immediately 1rr1gate with copious

~d
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amounts of clean, potable water for at least 20-30 minutes, open eyelids during
irrigation, and obtain medical attention immediately, continue eye irrigation

during transport. (Refer to T8 MtD 506.)

4.3.1.4 Training. Employers shall provide employees with training and
information including MSDS on all cheaica! items in their work area, in accor-
dance with 29 CFR 1910.1200(h), to ensure that employees know pote nt1a] hazards

:"\

of the chemicals with which they come in contact and the symptoms of exposure as
well as how these chemicals affect the body and bodily functions. Employees
shall be adequately trained to render first aid.

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

respomnse egu l piien L .

4.3.2 Storage conditions. DOD 4145.19-R-1 describes general storage
practices and requirements for hazardous materials in the DOD supply system.
Spec1f1c requ1rements 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, combustibie, pxrogno ic and ignitabie materiais. A
fiammabie material is generaily any soiid, iiquid, vapor or gas that ignites
memn2aVi: amA bhitiama am=mt AT Cambisatrshl A mx#nnq'-.'ll- ava manawvallyu +haca +hat awma
€4asSiiy dand purns i plUIy. LUNIDUDSLIVIE jldlTr iaid art yTiiciaili LilvoT Lniav arc
difficult to ignite and burn slowly. The DOT, in Part 173, Subpart D, Section
172,115 of 49 CFR, defines a flammable liquid as one having a closed cup flash
point below 100°F (37 8°C). A combustible 1iguid is defined, by DOT in the above
reference, as one having a closed cup flash point at or above 100°F and below

200°F (93.3°C). A pyrophoric liquid is defined, by DOT in the above reference,
as one that ignites spontaneous]y in dry or moist air at or below 130‘F (54. 4°C)

P | Th e O 2 o PO |

mabie or noncombustibie, but are
i

us d z e haracter
of ignitability (I). L1ou1ds with closed cun flash Do1nts of less than
(60 C) are defined by EPA as ignitable. The autoignition point (temperature) of
a substance is generally defined as the minimum temperature required to initiate
or cause self-sustained combustion in the absence of a spark or flame. Materials

that ignite easiiy under normal indusirial conditions are considered to be
dangerous Tire hazards. Such Materials shail be stored in a manner to prevent
mmnd b tam amAd ~Arnmbiiaddan Carnslwu smnstabhla cnshetan~ne citrh ae vwadii~crinA annnte

Tguivivn aitd Lumoud> L ivir. LdAJT 1Y 1ynrtauie JuudLaiitts, OJSulll dS rocUul iy ayciits,
shall be kept away from strong oxidizing agents. All containers shall be tightly
sealed. It is important to provide adequate ventilation in storage areas, and
to locate the storage areas of these items away.from fire hazards. Ample fire

control equipment shall be easily accessible. Storage buildings, rooms and
cabinets shall comply with provisions of the National Fire Codes. The building
shall be electrically grounded and signs posted to prevent the lighting of
matches or smoking in the area. Flammable storage areas shall be equipped with
smoke or fire detection equipment.

4.3.2.2 Water-sensitive fire and explosive hazardous materials. These are
materials that react on contact with water or steam to ignite or evolve heat or
explosive gases. Such matpria1< exhibit the characteristic of reactivity (R) acs
designated by the EPA in Section 261.23 of the above reference. (Refers only to
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reau1red “for s{oraqe of7f1ahmable mater1a]§ The bu11d1ng shall be water-
proof, located on high ground, and separated from other storage areas.

4.3.2.3 Incompatible materials. Materials that are chemicaiiy incompatibie
shall be segregateo in the storage of both serviceabie and unserviceabie items.

PR W K2 I 1 P Y NnNAMN &A1 AC 10 amAd VTamnal ~itimem)lamanm
The oegree of segregatwn wWiil depena upon vuu 4145.15-R-1 and jocal Suppiemei-
tary requirements that insure safe storage conditions. Hazardous storage com-
natihilitv ~adoc ave nrnavidad in tho HMIC voforved tn in 4 2
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4.3.3 Chemical hazardous exposure limits. Chemical hazardous exposure
limits for airborne concentrations of substances are obtained from the current
TLVse Threshold Limit Values for Chemical Substances and Physical Agents and
Biological Exposure Indices, adopted by the American Conference of Government

Industrial Hygienists (ACGIH); current Occupational Safety and Heaith A0m1n1stra-

:Arn.\

tion {OSHA) Permissibie Exposure Limits (PEL), 25 CFR, Sections 1910.1000 through
101N 11N0T . meed MINACUH Darnrcrmmandabinm £fawmw Chuivrsvmanmantdal Cummetivna | smade Cnirh
121U~-11vl, dlil INIUON necLuiiieiival 1uil P UI LUV IT UlHHCiIvat LAPUDSUIT L IHIILS. QUL
information is alsc shown in MSDSs and the HMIS referred to in 4.2, Carcinegenic
substances are listed by OSHA in Category I for confirmed ¢ arcinogens; and in
Category II for suspected carcinogens. Category I substances have standard

exposure limits set at the Towest poss1b1e levels. Category II substances have
standard exposure limits set to prevent acute or chronic effects. The latest
information should be provided by consulting coimpetent professionals for values
and cautions necessary in handling chemicals described herein.

A 2 A Tmnrl m2dos Tavdmdde & Lnmnd 2o Lae Abhoeed ia]l camen o Aer 2o muratlakhla

4.9.9 [RY) LY. TOXICTILY 1T Orimdat ion 1our cihigpittad LUllipuunus 1> vaiiauvir
from variocus publicaticns and from MSDSs, which are collected in DOD 6080.5
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 261.11(a)(3) of 40 CFR. (Refers only to materials that have become
waste materiais.) Some commercial chemical products are Tisted as toxic under

~ ~An

Subpart D, Section 261.33(f).

4.3.4.2 EPA acute hazardous toxicity {H}. Some chemical compounds have
been designated by the EPA as acute hazardous (H) in toxici in accordance with

/=) rTv C
the cr1ter1a shown in Subpart B, Section 261. ll(a)(Z) of the above reference,
which refers only to materials that have become waste materials. Some commercial
chemical products are listed as acute hazardous in toxicity under Subpart D,
Section 261.33(e).

O

4.4.1 Pollution potential. A1l items described in this standard shall be
assumed to have a pollution potential. However, to minimize this potential, the
proper use, storage and disposal methods shall be strictly followed

4.4.2 Disposal of excess or unserviceable 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
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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 TCLP) or are listed
(i.e., toxic or acute hazardous) according to Identification and Listing of
Hazardous Waste, Part 261; 40 CFR; or have been determined to be hazardous wastes
by declaration of the Defense Reutilization and Marketing Service (DRMS) in
accordance with procedures set forth in DOD 4160.21-M. Disposal of such items
shall be managed in accordance with the Installation Environmental Office, the
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 4.4.3.2, shall be stored under environmentally safe conditions until suitable
methods of disposal are determined. Short-term storage (less than 90 days)
requires proper containment (i.e., packaging and facilities) in accordance with
Section 262.34, Part 262 of the above reference. Long-term storage (greater than
90 days) requires permitting by the EPA or by the State under Public Law 94-580
(RCRA), in compliance with the requirements of 40 CFR Parts 264 and 265. Physi-
cal custody will be accomplished by the activity with conforming storage or most
nearly conforming storage. When physical custody is in question, the Post
Commander will make the final decision. In all cases where the wastes are to be
collected, stored, transported and disposed of at a State or local permitted
disposal facility, the identity and description of the waste shall be maintained
and recorded in accordance with Part 262 of the above reference. Transportation
of the waste shall be in accordance with Part 263 of the above reference, Stan-
dards Applicable to Transporters of Hazardous Waste.

4.4.3.1 Cleanup of liquid spills. To control the migration of spilled or
leaking liquids, dike around the item with an inert, dry absorbent (e.g., clay,
sawdust or vermiculite) or follow installations spill plans (Spill Prevention
Control and Countermeasure Plan and Installations Spill Contingency Plan).
Control entry to the spill site and segregate salvageable materials away from the
spill area. Initiate waste cleanup operations immediately in accordance with
Tocal 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,
including contaminants, to be turned in to the DRMO shall first be properly
identified, containerized, and labeled. For large scale spills that grossly
contaminate the environment, the Chemical Transportation Emergency Center (CHEM-

10
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TREC), can be called for assistance. Applicable procedures of the local spill
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.

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

N Z C2
> O N

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.

11
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5. DETAILED REQUIREMENTS

5.1 Name. SODIUM BICARBONATE NaHCO, FW 84.0
Bak1nq Soda
Hydrosod1c Carbonate
Sodium Acid Carbonate
Sodium Hydrogen Carbonate
Vichy Saits

5.1.1 Technical description. Sodium bicarbonate is in the form of white
me“cc}\'n c pr}sms r p wder "h]v” hag a rnn'linn <1inhﬂv a]kah’ne taste. It iS
stable in dry air, but slowly decomposes in moxst a1r form1nq a minor amount of
sodium carbonate and is s]1qht1y soluble in ethyl alcohol. The aqueous solution

is mildly alkaline even though structurally it is an acid salt of carbonic acid.
It has properties shown in Table I.

TABLE 1. Physical properties of sodium bicarbonate.
Property Characteristics

Melting point, *C 270
Refractive index, ng 1.5000
Solubility in water (per 100ml) g

2°C 6.9

60°C 16.4
Specific gravity, d*° 2.159

l/Decomposes at this temperature giving off carbon dioxide.

5.1.2 Specifi

a Sodium Bicarbonate and ASTM D 928
Specification for Sod

y YV uin LA 4

—e
(@)

-inne Fadaral N-S-K78
110 & ~J ~ PN

+
Liv regerai, U

ium Bicarbonate.

1]

5.1.2.1 Requirements. Sodium bicarbonate is furnished in Class 1 - coarse
powder and Class 2 powdered and conforms to the physical and chemical character-
istics in Table II. The particle size is as shown in Table III.

TABLE I1. Physical and chemical characteristics
of sodium bicarbonate.
Requirement
Characteristic 0-S-576 ASTM D 928
Min Max Min Max
% By Wt % By Wt % By Wt ¥ By Wt
Assay 98.0 --- 88.0 ---
Chlorine --- 0.0 _— -
Loss on heating 35.5 --- --- ---
Total alkalintty {as sodium bicarbonate) 98.0 100.3 88.0 100.3
Particie size graduation:
Passing USS Sieve Size No. 100 93.0 --- - R
Passmg USS Sieve Size No. 200 50.0 80.0 --- -
Sodium carbonate {as Na,CO0,) -—- --- --- 1.5
Insoluble matter --- 0.1 --- 0.1
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TABLE III. Particle size of sodium bicarbonate.

Reguirement
Sieve Size Class 1 Class 2
Min Max Min Max
% By Wt | % By Wt | % By Wt | % By Wt
Pass through No. 100 sieve 39.0 --- 55.0 ---
Pass through No. 200 sieve 50.0 70.0 55.0 80.0
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11berates the necessarv aas. carbon d1ox1de For these us es it is more suitable
than sodium carbonate because the bicarbonate requires only half as much acid to
neutralize it. It is also used in manufacturing effervescent salts and beverag-
es, in artificial mineral water, as a reagent in analytical chemistry, in gold
and platinum plating, in the tanning industry, in treating wool and silk, in
ceramics, for preserving butter, and for the prevention of timber moid.

§ 1 4 ¢

5.1.4 Safety. Sodium bicarbonate is nonflammable and nontoxic. Normal
laboratory safety precautions are required when handling sedium bicarbonate3
Sodium bicarbonate is considered a nuisance particulate with a TLV of 10 mg/m
of total dust. Sodium bicarbonate shall be used with dequate ventilation.
(Refer to 4.3.1)

Sodium bicarbonate reacts with acids to evolve carbon dioxide.

5.1.5 Storage. Sodium bicarbonate shall be stored in the original contain-
ers (100-1b or 400-1b drums) and in a cool, dry place away from acids. (Refer
to 4-3A?)

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

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

5.2 Name. SODIUM BISULFATE, ANHYDROUS NaHSO, rw 120.07
. Niter Cake
Nitre Cake
Sodium Acid Sulfate
Sodium Hydrogen Sulfate
Sodium Pyrosulfate
5.2.1 Technical description. Sodiumbisulfate is a hygroscopic crystalline
powder composed of colorless to I]ght straw yellow triclinic crystals as granules
or globules in ground or ruseo form. It will decompose at its boiling point or
when dissolved in alcohol. It is insoluble in ammonia and is soluble in water
at a rate of 50g (0°C) and 100g (100°C) in 100 ml of water. Its specific gravity
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is 2.742 Its melting point is less than 315°C. When made into an aqueous
cnlutinn it harnmoc ctranalv arid Sndium hiculfata rnverad hv thic ctandard
JVIU\:IUI!, LN 3 voeLwunic o e \IIISIJ QAL i\, SJUM TUINN Vioutriavoe ASAS A AR ER AV | IJJ LIt o S Lbairdar u
shall meet requirements of Type I, in referenced specification.

5.2.2 Specifications. Military, MIL-S-16917, Sodium Bisulfate (Niter
Cake).

5.2.2.1 Requirements. Chemical, physical and granulation requirements for

anhydrous sodium bisulfate are shown in Tables IV and V.

TABLE IV. Chemical and physical characteristics of
sodium bisulfate, anhydrous.
Requirement
Characteristic

Min Max
% By Wt % By Wt

Assay (as NaHSO,) 73.5 ---

Acidity (as H S0 ) 30 -
Iron --- 0.15
Insoluble matter - 0.25

Moisture content --- 1.5

TABLE V. Particle size of sodium bisulfate, anhydrous.

Requirement
Particle Size
Min Max
% By Wt % By Wt

6 - -
8 0 5
20 30 ---
30 --- ---
40 30 ---

>

w——
-
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2
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a i ls u’ths vi uriy ;Ii
ap 1icat1 ons of sodium bisulfate 1nc1ude use as a control]ed ac1d reagent in dye
baths and in general as a mildly acid buffered ingredient. A popular cleaner for
automobile radiators and vitreous porcelain consists of this compound with minor
added ingredients. It is also used in the manufacture of sodium sulfate, salt
cake, soda alum, paper, soap, perfumes, brick, mineral water, glue, carbon
dioxide gas; as a water disinfectant; and in washing wool. It is used in the
bilirubin assay.

lld
P

£ 2 A Cafntvu Cadiiim hicilfatn 3¢ nAanfFlammahla anAd nAantAvs ~ [ Yoy |
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laboratory safety precautions are required when handling sodium bisulfate.
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Sodiym bisulfate is considered a nuisance particulate with a PEL and TLV of 5
mg/m”. The LDy, orally in rats is 4.07 g/kg. (Refer to 4.3.1)

5.2.5 Storage. Sodium bisulfate shall be stored in the original containers
(100-pound or 400-pound drums) in a cool dry place. (Refer to 4.3.2)

5.2.6 Disposal. For appropriate procedur s, contact the Instaiiation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in CFR 40.
5.3 Name. SODIUM BORATE, DECAHYDRATE Na.B,0,-10H,0 FW 381.37
Borax
Borax Decahydrate
Rasorite

Sodium Biborate
Sodium Pyroborate
boo1um Tetraborate

N~
-—de w—be
-— I3
O
o o
—— ———d

0
v

5.3.1 Technical description. Sodium borate is a colorless and odoriess
material that comes in the form of monoclinic crystals, granules or powder. Sod-
jum borate is efflorescent in dry air. At red heat it fgses 1nto‘a g]assy mass

known as borax g]ass. Material in the 1 (0.45 kg) and 5 1b (2.25 kg) cartons is
in the form of a fine wn1te powaer. Material in the 100 1b (45 kg) bag shall be
eeam Y on 2 AL - Laia A amall Aot ala~ Card-iim hnanwmatn hace ~hamartavictirce
grdnuiar in the form of small Crystdis. Q00U ruUlli DUrdie fidd Liiaratieristicy
shown in Table VI. It is insoluble in acid and absolute alcohol, soluble in
alvcernl and slightlv soluble in ethvl alcohol
glycerol and slightly soluble in ethyl alcohol.
TABLE VI. Physical and chemical characteristics of
sodium borate.
Characteristic Nominal Value
Boiling point, °C 320V
Melting point, °C 75¢
Refractive 1nd1ces (of crystal
faces), Q 1.447, 1.469, 1.472
Solubility (H,0, g/100 ml)
ncer o
£ L o]
100°C 170
Specific gravity, a*° 1.73
1/ TP
~Loss of H,0
27 N
“Loss of 8H,0 at 60°C
5.3.2 Specifications. ASTM D 929, Specification for Borax
5.3.2.1 Reguirements. Sodium borate is as shown in Table VII. The par-
ticle size is as shown in Table VIII, when specified.

15
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TABLE VII. Chemical and physical properties of
sodium borate.

Requirements
Property
Min Max
% By Wt % By Wt
As;ay @Nﬁzsaor) 5Z.5 T
rree aciag - none
Free alkali {as Na,0) --- 0.2
Water insoluble matter ~-- 0.1

TABLE VIII. Particle size for sodium borate.

Requirements
Particle Size 1 &5 1b. cartons 100 1b bags
Min Max Min Max
o D.. LI+ o D., LI+ ¢ Do LI+ o D. LI+
/o DY WL /o DY WL /o DY WL /o DY AL
Retained on 2.0 mm sieve --- --- --- 0.1
(No. 10 US Standard Sieve)
Retained on 710um sieve --- 0.1 --- ---
(No. 25 US Standard Sieve) )
Retained on 180um sieve --- --- 70 ---
(No. 80 US Standard Sieve)
Retained on 75um sieve (No. 12 --- --- ---
200 US Standard Sieve)

5.3.3 Use. Sodium borate decahydrate is for use as a cTeansing and
stiffening agent in Taundry work. Borax is used in medicine as a mild antisep-
tic. As a preservative, borax is not permitted in food products. Typical
mmmmanntal annli~adbdAane 1n~rliiAdn tien in tha mannfactiivn AF havayvy cAanne Ant e
conmier el H dppl iLdalL JUII> ITge lude usc 11 L illaiiutacLituic vl VUl aA oSvapo, UTLTl
gents. coramics. borates., dves. special glasses, inks, jewelrv solde csvynthetic
s\.llb.}, A RS L LRI e ) MUl WL oy \JJ\.J, Jy\.\»lt&l \‘,OMJJ\-J’ IIII’\-J.’ TS vy AL R Y JJI!UI'\'\:I\,
gems, washing compounds, varnishes, pigments, cosmetics, starches; as a scouring
and dequmm1nq aqent deterqents for wool and woolen fabrics; mordant in printing

and dyeing; solvent bleach; preservative for wool and hides; laboratory reagent;

as a flux; gold refining; enameling metals; and in fertilizers, photography, and
insulation materials.

5.3.4 Safety. Sodium borate is nonflammable and nontoxic. Normal labora-
tory safety precautions are required when handling sodium borate. Sodium borate
is considered a nuisance particulate. The TLVs for borate depengd on the number
of waters of hydratwon The T}V for anhydrous borates is 1 mg/m”. The TLV f%r
decahydrate borates is 5 mg/m. The TLV for pentahydrate borates is 1 mg/m.

r
Sodium borate shall be used w1th adequate ventilation. The LD, orally in rats
is 5.66 g/kg. (Refer to 4.3.1)

[
N
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.3.5 Storage. Sodium borate shall be stored in the original containers
(1-pound and 5-pound cartons and 100-pound sacks) in a cool, dry place. (Refer
to 4.3.2)

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

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

5.4 Name. SODIUM CARBONATE, ANHYDROUS Na, O FW 105.99
Falrasnad Cada
LattCijicud ovua
Cnda Ach
[SAVAS R° a2 i)

5.4.1 Technical description. Sodium carbonate is an odorless, hygroscopic
powder with an alkaline taste. It is insoluble in alcohol and decomposes in acid
and combines with water with evolution of heat. Sodium carbonate has character-
istics shown in Table IX.

~e

TABLE IX. Characteristics of sodium carbonate.

Characteristic Nominal Value
Melting point, °C 20 851
bpec1t1c gravity, d_ 2.533
A Lok s 2oa. .20 1 £ac
Ketractive inaex, n 1,932
Cnalithils+y fUN ﬁ/?n m1)
QUIUHDIT I L \llzu, H/ 1VV iy
0°C 7.1
100°C 45.5
pH (saturated solution) 11.6
5.4.2 Specifications. 0-5-571, Sodium Carbonate, Anhydrous, Technical and
ASTM E 1099, Specification for Soda Ash, Anhydrous (Sodium Carbonate, Anhydrous)

5.4.2.1 Requirements. Sodium carbonate is furnished in Types as follows:
Type 1 (ordinary or light ash), Type II (medium ash), Type III (dense or heavy
ash) and Type IV (briquets).

5.4.2.1.1 Federal. Anhydrous sodium carbonate in 5 1b (2.3 kg) boxes shall
be Vight ash or heavy ash in powder or granular form; in 10 1b (4.5 kg) and 100
1b (45 kg) bags in briquet form; in 25 1b {11.3 kg) and 100 1b (45 kg) bags of
light, medium, or heavy ash in powder or granular form; in 100 1b (45 kg) bags
of medium ash in granular or Dowder form: and in 300 1b (135 kg) drums of 1ight
ash in powder form. Material of light, medium, or heavy ash shall be a h1gh-

grade anhydrous sodium carbonate in powder or granular form, known commercially
as 58 percent ash (Na,0), which corresponds to 99 percent soda ash. Soda ash
br1quets shall be su1table for use with mllltary water purwf1cat1on equ1pment

The briquets shall be made by fusing sooa ash at approx1mate|y 2200°F, and
PR O I O I I S O TR R S b WP S s iad i d o a1l ihas~bk 12 L 1 Atinnr~ne
Cdasting tne merv 1nLo DrquELs. lWEHLY'TIVE UTIQUELS Siidti WC!QH 10 T 1 OUnices.
Cadiiim r~ravharnmatasa 3¢ ne chnawum sn Tahlae Y and YT

S0U0 Uil Ccar vulialye 1> ad> >SHUwWI il iauitcy> A dliu Al.
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Chemical properties of sodium
carbonate (0-S-571).

TABLE X.

A1l values are percents when sampled at the plant,
except those in parenthesis which are percents when
sampled elsewhere.

Loss in heating 1.0 (4.0)
Water insolubles in dried material 0.25 (0.25)
Total alkalinity in dried material
Powder or granular form 99.2
Briquets 98.0
TABLE XI. Apparent density of sodium
carbonate (0-S-571).
Pounds per Cubic
Type Foot
Min Max
Light ash (Type I) 29 37
Medium ash (Type II) 42 62
Heavy ash (Type I1I) 54 75

5.4.2.1.2 Commercial (ASTM). Commercial sodium carbonate is supplied in
two grades, vis. 1ight and heavy, as shown in Table XII.

TABLE XII. Chemical and physical characteristics of
sodium carbonate (ASTM £ 1099).
Requirements
Characteristics Light Dense
Min Max Min Max
Na,0, % by wt 57.8 --- 58.0 ---
Na,CO;, % by wt 98.8 --- 99.2 ---
Na,S0,, % by wt --- 0.20 --- 0.20
Iron (Fe), ppm --- 40 --- 30
Water insolubles, % by wt --- 0.1 --- 0.1
Bulk dgnsity
1b/f} --- 54 54 ---
g/cm --- 0.86 0.86 ---
Particle size (Screen
Analysis), % by wt
on U.S. No. 30 (600um) -- --- --- 5
through U.S. No. 200 --- --- --- 7
(75-um)

18
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5.4.3 Use. Sodium carbonate, anhydrous is for use in various washing,
cleaning, and scouring processes, with or without soap, as conditions may require
when a moderately strong alkaline material is desired, and for the treatment of
water. This standard is not intended to apply to soda ash used in glass making.
Typical commercial applications of sodium carbonate include use in the manufac-
ture of sodium salts, pharmaceutical products, soap, rubber, boiler compounds,
prwnt1ng inks, dry co]ors perfume preparat1ons, in synthes121ng perfumes glass
ceramics, wawrpvuuxmy, paper, deILb and enamelware. It is also used for
softening water and leather, in cleaning compounds, and in metallurgical indus-
tries.

5.4.4 Safety. Sodium carbonate is nonflammable and nontoxic. Normal
laboratory safety precautions are required when handling Sodium carbongte
Sodium carbonate is considered a nuisance particulate with a TLV of 10 mg/m” of
total dust. Sodium carbonate shall be used with adequate ventilation. The LD,
in mice (i.p.) is 116.6 mg/kg. (Refer to 4.3.1)

Sodium carbonate reacts with acids to evolve carbon dioxide.

5.4.5 Storage. Sodium carbonate shall be stored in a cool, dry place in
tightly closed containers away from acids. (Refer to 4.3.2)

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

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

5.5 Name. SODIUM CARBONATE-SODIUM BICARBONATE FW 190.00
Na,CO; - NaHCO,
Laundry Soda
Sodium Sesquicarbonate
Urao
Trona

7 5.5.1 Technical description. Sodium carbonate-sodium bicarbonate may be
furnished as a mixture or as a compound of sodium carbonate and sodium bicarbon-

ate. The compound is in the form of monoclinic needles and has properties shown
in Table XIII.

vedral anmAd Akamia~a 1
Hyosivai aiiu HCIIIILCI'

properties o
sodium carbonate-sodium bicar-
bonate compound.

Property Nominal Value
Density, d 2.112
Solubility (g/100 ml H,0)
at 0°C 13
at 100°C 100
pH (0.1M H,0 so]utlgg) 10.1
ROfractlve index, ny 1.5073

19
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5.5.2 Specifications. ASTM D 457, Specification for Modified Soda
(Sesquicarbonate Type).

5.5.2.1 Requirements. This materiai shall be a mixture of equimolar

quantities of sodium carbonate and sodium bicarbonate produced by the damp mixing
of these chemicals with only sufficient water to provide a finely divided white
powder or the compound of sodium sesqui carbonate. The material shall meet the
characteristics shown in Table XIV.
TABLE XIV. Chemical characteristics of sodium carbonate-
sodium bicarbonate.
Requirements
Characteristic ASTM D 457
Min Max
% By Wt % By Wt

Total alkalinity (as Nag‘) 39.0 43.0

Sodium bicarbonate (as RaHCO;) 35.0 50.0

Sodium carbonate {as Na,COy) 35.0 50.0

Insoluble matter (in ”25) --- 0.1
5.5.3 Use. Sodium carbonate-sodium bicarbonate is intended for industrial
and institutional use by the military It is suitable for various laundry,
washing, cleaning, and scouring processes, with or without soap as conditions
demand, and where a mildly alkaline material is desired. Tvpiga] commercial
applications of sodium carbonate-sodium bicarbonate include use in the compound-

ing of cleansers that require powdered, inexpensive, Tow pH materials. It also
has application in the textile and tanning industries where mild alkalies are
desired. The bicarbonate buffers or "modifies" the harshness of the carbonate
which accounts for the term "modified soda®.

5.5.4 Safety. Sodium carbonate-sodium bicarbonate is nonflammable and
nontoxic. Normal laboratory safety precautions are required when handling sodium
carbonate- svd um bicarbonate. It is considered a nuisance particulate with a TLV
of 10 mq/m of total dust. Sodium carbonate-sodium bicarbonate shall be used with

adequate ventilation. (Refer to 4.3.1)

Sodium carbonate-sodium bicarbonate reacts with acids to evolve carbon
dioxide.

5.5.5 Storage. Sodium carbonate-sodium bicarbonate shall be stored in a
cool, dry place in tightly closed containers away from acids. (Refer to 4.3.2)
5.5.6 Disposal. For appropriate procedures, contact the Installation

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

EPA Hazardous Waste Classification is not listed in 40 CFR.

nY
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5.6 Name. SODIUM CHLORIDE aCl FW 58.44
Common Salt
Halite
Rock Salt
Sal Culinaris
Salt
Sea Salt
Table Salt
5.6.1 Technical description. Sodium chloride is in the form of white
crystals or powder which is coloriess and transparent or translucent when in
large crystals. It is soluble in glyc cerol, very slightly soluble in alcohol.
Its solubility in water decreases when hvdrnrh1nrlf acid is increased and is
almost insoluble in concentrated hydrochloric acid. Sodium chloride has charac-
teristics shown in Table X
TABLE XV. Physical and chemical characteristics of
sodium chloride.
Characteristic Nominal Value
Boiling point, °C 1413
Melting point, °C -0 804
Refractive index, n; 1.5422
Specific grav1ty, a®° 2.17
Solubility in water, g/ml
at 25°C 2.8
at 100°C 2.6
pH (saturated aqueous solution) 6.7 - 7.3
Density (saturated agueous solution), a® 1.202
Freezing point (23% NaCl in H,0), °C (°F) -20.5 (5)
5.6.2 Specifications Federal, 0-S-1926, Sodium Chloride, Technical and
ASTM D 632, Specification for Sodium Chloride
5.6.2.1 Requirements.
5.6.2.1.1 Federal. The requirements are as shown in Tables XVI and XVII.
The color should be white, gray1sh pink or brownish white. S‘diUﬁ chloride
should have a pH value of not iess than 5.0 nor more than 8.5, except when the
sodium chloride contains iron removal compounds, it may have a lower pH value of

2.0 instead of 5.0.

3!



Downloaded from http://www.everyspec.com

]
©

(=]
—
(&
=

©
7]

% By Wt

O W LD - O
NO~MOLW

COOOODO

Min
% By Wt

] 1 b 1 1 [}
i ] ] 1 1 [l
[ ' ] ] 1 ]

(Vo)
(o)
o

Y o
Tor

ts

OO OOt O
COMOODOO

N =M O <t

b

Insoluble matter

Moisture

Calcium and magnesium
t
r

Q
©

s
O
—

(S

©
(%]

Particle size reguijremen

~

ed

-
[«¥)
o

p—

Evapora

-

Requirement

Type

0CK

(2

QD
~N
-
w
Q
—

(&)
-~

Q.

22

Commercial sodium chloride is furnished in two types
They are defined as shown below.

Type I is a graded particle size and Type Il is as specified by the

Sieve

U.S. Sieve
Retained on 150 um (No. 100)
u.s.

Retained on 19.0 mm (3/4 in)
Retained on 25C um (No. 60)

5.6.2.1.2 Commercial.

and grades.

user.
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Weight % Passing

Sieve Size Grade 1 Grade 2
3/4 inch (19.0 mm) --- 100
1/2 inch (12.5 mm) 100 ---
3/8 inch (9.5 mm) g5 - 100 ---
AL A 128 =T ____\ AN onn N 1NN
No. 4 (4.75 mm) 20 - 90 20 - 100
MA Q (9 2 mm) 1N _ &N 1N . &n
NG, O {£.00 imHi) iv ou iV o4V
NO. 30 (500 ﬁm) 1 = 15 0 = 15
5.6.2.1.2.2 Jype II. The gradation of Type I1 sodium chioride shall
mammE A tm thAa mmaAdlan wmAamiitmamAant e TmnncnAd AW AWMt 244+ ad by $ha nitvmabhacawm i Anwv
CONTOUrK LU Liie gldUng reyg IIthHLb ImpUbBU Ul periicvi eg o Lie puriildser under
rnanditinne nf the intandad nica
CUHIJU L LIV AV} Lic FHILT HIUT U UOT .

5.6.3 \Use. Sodium chloride is for use in the regeneration of water
softening units. Typical commercial applications for pure grades of rock salt
include use in dairy and pickling industries, and for grinding and sieving to a
fineness suitable for table salts. The 1atter which often has iodides added,

is available in vacuum, common, or fine grades Less pure forms are used in fish

cur1ng, meat pacxlng, refrigeration and curing hides. For curing of foods, it
is common to have flavoring agents added for which the salt serves as a carrier.
Cama rnanront A€ +tha mamnnitindo nf tho 1ice nf ¢cal+ Fran he coon fram the fart that
LDUtHT LUII\.CPL vi LI mqglllbuuc vi Liic UocT Vi 2Q 1 L “Qil vo S>CChl I AV IE]] viice | I + 4 Wy ) LitQG o
it is the essential starting material for the manufacture of nearly all sodium
compounds, and the source of nearly all chlorine. Chlorine is produced directly;

sodium compounds are produced throuqh the intermediate stages of soda ash or
caustic soda. Other commercial app]wcat1ons include use in dyes, ceramic glazes,
metallurgy, glass, mineral water, soap (salting out), cattle foods, fertilizers,
production of sodium Tight for polariscopic, spectroscopic, and other similar

work; medicine, anaiytical chemistry photography, paper, butter, and freezing
mixtures. o:ng1e crystals are used for spectroscopy, ultraviolet, and infrared
trancmicecinn Cammaverial cndinm ~rhlarida Tuno T 3¢ 11cad nrimavily ac a2 navinn
LI QHIOIMMELDO VI CUHRHBT T L I1Qi SUM T Ul Lhiivil 1T i L) uocu Pl Qi llJ Qo Q PCl'lllv
deicer or in aggregates stabilization where Grade 1 is the standard gradation and
Grade 2 is a special gradation. Commercial sodium chloride Type Il is used in

aggregate stabilization or for purposes other than deicing.

- 5.6.4 Safety. Sodium chloride is nonf]ammab]e andinontoxic Sodium
chloride may cause some irritation to the eyes and skin. Reasonab]e care and
cieaniiness snouta be exercised in tne nana|1ng of s alum chi or1c%. Sodium

N b

ALY A2 A 2o Ammad re - WmilT oMM A - r 1r\ o e f o
nioriae lb LUHblU e d "UlbdnLE ¥
11

“
in rats i1s 3.75

5.6.5 Storage. Sodium chloride shall be stored in a dry place in tightly
closed containers. (Refer to 4.3.2)

5.6.6 Disgosa] For appropriate procedures, contact the Installation

-~

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

An D Al aetn MTaccsf3ema An 3c »mnt sctad sn AN rrCD
Rt Ly VUS> WAL LE Lidoyoitila Ul 15 1IUL ID (=4 R I B AV R VY ) WY
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FW 161.97

5.7.1 Technical description. Sodium chromate is hygroscopic (somewhat
deliquescent rhombic bipyramidal crystals. At high humidity, it will tenderize
(attack and weaken) clothing fibers. It is noncombustible and will not support

combustion. Sodium chromate has properties as shown in Table XVIII.

TABLE XVIII. Properties of sodium chromate.

Property Nominal Value
Melting point, °C 792
Specific gravity, d— 2.710 - 2.736
Solubility (aqueous solutions), g/100 mi
at 0°C 32
at 30°C 87.3
at 100°C 126
pH (8% agueous solution) 9.2
5.7.2 Specifications Federal, 0-5-588, Sodium Chromate, Anhydrous
Technical.

5.7.2.1 Requirements. The requirements for sodium chromate are as shown
in Table XIX.

TABLE XIX. Chemical characteristics of sodium chromate.

Requirement
Characteristic
Min Max
% By Wt % By Wt
Assay (as Na,CrQ, ) 98.5 ---
Sulfates (as S0O,) --- 1.0
Chlorides (as Ci) --- 0.1
Moisture content --- 0.5
5.7.3 Use. Sodium chromate, anhydrous is intended for use as a corrosion

inhibitor in aqueous systems. It would not be used in automotive cooling sys-
tems. Typical commercial applications include use for corrosion control in
cooling water systems, boilers, internal combustion engines, petroleum tankers
and pipe lines for petroleum products, and brine refrigeration systems. This
salt is often preferred over sodium bichromate in small systems because it
requires no adjustment to g1ve optimum performance under alkaline conditions.

Theia aald 24 alaan iion A - mammAdand amAd Tn +tha manifart, N~ -
This salt is also used as a dye mordant and in the manufacture of p pigments, in
inks, leather tanning, and as a wood preservative

5.7.4 Safety. Sodium chromate is highly toxic and irritating to eyes, skin
and mucous membranes. Inhalation of dust or mists shall be avoided. Contact
with the eyes, skin and clothing shall be avoided. Wash thoroughly after han-
dling. Sodium chromate shall be used with adequate ventilation. Sodium chromate

N
4=
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a humgn carcinogen. The TLV for chromium compounds as Cr(ID) agd Cr(lll) is

.....

is
0.5 mg/m”. The TLV for chromium compounds as Cr(VI) is 0.05 mg/m". (Refer to
§.3.1)
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5.7.5 Storage. Sodium chromate shall be stored in a cool, dry, well
ventilated place in tightly closed containers. (Refer to 4.3.2)

5.7.6 Disposal. For appropriate procedures, contact the Installation

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

um chromate has an EPA Hazardous Waste C
o
I

SODIUM CYANIDE NaCN FW 49.01

5.8.1 Technical description. Sodium cyanide is odorless when perfectly
dry but emits a s]wght odor of hydrogen cyan1de in damp air. The aqueous solu-

tion is strongly alkaline. Sodium cyan1de technical shall have a minimum assay
of 96 percent by we1gnt. It shall be in bf?duéité form. Sodium cyanide has
characteristics shown in Table XX and is soluble in ammonia and methyl alcohol
TABLE XX. Physical constants of sodium cyanide.
Characteristic Nominal Value
Boiling point, °C 1496
Melting point, °C 563.7
(2 ~ R S RN R, ,20 1 AN
Kerrdcitive i1naex, nD 1.82¢
Solubility in water, 6/100 mil
at 10°C 48
at 35°C 82
5.8.2 Use. Sodium cyanide in the 5 1b (2.25 kg) bottles is for use as a
chemical reagent. In the 100 1b (45 kg) drum, it is for use in electroplating.
Typical commercial applications of sodium cyanide include use in gold extraction
and for fumigation with hydrocyanic acid. Sodium cyanide is reacted with sulfu-

ric acid to liberate hydrocyan1c acid. Sodium cyanlde is reacted with sulfuric
acid to liberate hydrocyanic acid. It is also used in cleaning metals, manufac-
ture of dyes and pigments, nylon intermediates, and chelating compounds.

5.8.3 Safety. Sodium cyanide is highly toxic and irritating to the eyes,
skin and mucous membranes. Inhalation of dust or mists shall be avoided.
Contact with the eyes, skin and clothing shall be avoided. Wash thoroughly after
handling. Sodium cyanide is listed as an acute hazardous material.
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shall be kept away from acids. The TLV for sodium cyanide is one mg/m”. (Refer
to 4.3.1)

5.8.4 Storage. Sodium cyanide shall be stored in a cool, dry, well
ventilated place in tightly closed containers away from acids and acidic materi-
als. When exposed to air over 1ong periods, sodium cyanide decomposes to carbon

dioxide and nitrogen. Acids reduce sodium cyan1ae to sodium saits an nd hydrogen

.......... 2aTs; bomawmdniie ~ I B I I P Diand ~nd Mt maa

Cyanide an cu.uu:ly NdaZdaraodus gdas smeii11ing 1ike almonds. rrotect tainers
armaincet n Vs ral Aamanno [Dafov +n A 2 2)
ﬂ\_-’ﬂlllob Pll watr uumuyc \I\K,IV.I LAV T e L}

5.8.5 Disposal. For appropriate procedures, contact the Installation

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

Sodium cyanide has an EPA Hazardous Waste Classification - Number P106.

In accordance with CFR 49, 172.101, sodium cyanide is listed as a poison B with
.._ 2 dmm b “.C_--&}-.. ...._L.._ ...C Illl1thﬂ
dil 1aenctiiicat 1ol numwer ur uUinioos
5.9 Name. SODIUM DICHROMATE, K DIHYDRATE Na.Cr.0..2K.0 FW 298 00
3.9 Name. S0DI \TE Na,Cr,0,-2H,0 FW 298.00
Bichromate of Soda
Sodium Bichromate
5.9.1 hnical description. Sodium dichromate, dihydrate is noncorrosive
to metais but concentrated soiutions wiii attach and weaken ciothing fibers. The
pH of an 8 percent solution at 25°C is 3.8 to 4.0 making its aqueous solution
arar nddim Airhramata 3¢ inenlithla \n alrn 1 and 3¢ waddich +n hwinh AV A
Uw 1. JU\JIUIU NIGIE via ve L IHiroviuw IC it ar \-UllUl, Qi 19 ':UU|J|| “y ui lsllb vi QHHC
deliquescent monoclinic prisms or granules. Sodium dichromate is as shown in
Table XXI
TABLE XXI. Physical properties of sodium dichromate,
dihydrate.
Property Nominal Value
Boiling point, °C (decomposition) 400
Melting point, “C 356
Refractive 1&a1ces (of crystal
faces), n m 1.661, 1.699, 1.751
Cnlithilitvy an water a/100 ml).
kL L 4 PEEOVWTMAVLT Yy Y/ AVYVY und .
at 0°C 238
at 80°C . 508
Specific gravity, d© 2.348

5.9.2 Specifications. Federal, 0-S-595, Sodi

e s L A . v TV

(Sodium Bichromate) Sodium Dichromate D1hvdrate

5.9.2.1 Requirements. Sodium dichromate is as shown in Table XXII.

[
<h
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TABLE XXII. Chemical and physical characteristics
of sodium dichromate.

Requirements
Characteristics
Min Max
% By Wt % By Wt
Assay (Na,Cr,0,) 99.0 -
Chlorides’ (C) 0.1
Loss at 120°C --- 12.5
Water-insoluble matter --- 0.2
Sulfates (as SO,) --- 0.2

5.9.3 Use. Sodium dichromate, dihydrate is for use as a general laboratory
reagent. Typical commercial applications of sodium dichromate, dihydrate include
use as starting material for the preparation of almost all chromium salts. It
is also used in tanning, chrome dyeing, dye manufacture, engraving copper plates,
refining precious metals, electroplating, and refining petroleum products, as an
oxidizing agent in bleaching oils and fats and dyeing, in waterproofing, and as
a corrosion inhibitor.

5.9.4 Safety. Sodium dichromate is highly toxic and irritating to eyes,
skin and mucous membranes. Inhalation of dust or mists shall be avoided.
Contact with the eyes, skin, and clothing shail be avoided. Wash thoroughly
after handling. Sodium chromate shall be used with adequate ventilation. Sodium
chromate is a humap carcinogen. The TLV for chromium compounds as Cr(II) and Cr
(IIT) is 0.5 mg/m3. The TLV for chromium compounds as Cr(VI) is 0.05 mg/m’.
(Refer to 4.3.1)

If heated to decomposition, sodium dichromate may emit toxic or irritating
fumes.

5.9.5 Storage. Sodium dichromate shall be stored in a cool, dry, well
ventilated place in tightly closed containers. (Refer to 4.3.2)

5.9.6 Disposal. For appropriate procedure, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
If in solution reduce chromium(VI) to chromium(III) and add alkali to precipitate
chromium(Il) sludge. Where permitted by governing laws and regulations, the
sludge can be encased in concrete for disposal in permitted landfill.

Sodium dichromate has an EPA Hazardous Waste Classification - Number DOO7.

In accordance with CFR 49, 172.101, sodium dichromate is listed as a ORM-A with
an identification number of NA1479.

27
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5.10.1 Technical description. Sodium fluoride shall be colored blue for
purposes of identification. The co10r1ng agent shall be nontoxic and of a type

approved by the Federal Food and Urug Administration. This material shall
contain no soluble mineral or organic substances in quantities great enough to
injure the health of those consuming water than has been properly treated with
sodium fluoride. The sodium fluoride covered by this standard shall be a fine,

dry powder free from lumps. It shall be free flowing from the shipping contawner
after storage for 30 days in closed hopper bins. It shall be read1]y wetted by

water. Prior to coloring, sodium fluoride is in the form of colorless, cubic or

tetragonal crystals, white powder or balls. Technical grades are 90 percent by

weight and 95 percent by we1ght NaF (11ght wexght hav1ng a bulk1ng of 37 cubic

inch per pound and dense we1gnt nav1ng a buiking of 23 cubic inch per pound and
[

'} Y111

(4%
><

98 percent by weight. The physical properties are as shown in Tab XIII.
TABLE XXITI. Physical properties of sodium fluoride
Characteristic Nominal Value

Boiling point, °C 1704
Mnltina nnint °r qQqQ?
Illvlvllls PVII‘IU’ - 20 - -
Refractive index, n; 1.326
pH (saturated aqueous solution) 7.4
Solubility (in H ,0) g/100 ml

at 0°C 4

at 100°C 0 5
Specific gravity, d> 2.78

5.10.2 Specifications. Federal, A-A-0051912, Sodium Fluoride, USP, Powder.

5.10.2.1 Requirements. Requirements are shown in Table XXIV.

28
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TABLE XXIV. Chemical and physical characteristics
of sodium fluoride.

Requirement

Characteristic
Min Max
% By Wt | % By Wt
Assay (F) 44.0 ---
Coloring agent --- 0.20
Fluosilicate (as Na,SiF,) --- 0.10
Free acid (as HF) --- 0.20
Free alkali (as Na,C0y) --- 0.25
Heavy metals (as PB) --- 0.003
Insolublie matter --- 0.60
Iron (as Fe,04) --- 0.07
Moisture (drying at 150°C) --- 0.30
Sulfate (as SO,) --- 0.03
Sulfite (as S0y) --- 0.01]

5.10.3 Use. Sodium fluoride is for use in the treatment of water supplies.
Typical commercial applications of sodium fluoride include use in the fluorida-
tion of water supplies; as an insecticide, rodenticide, and fungicide; in metal-
Turgy; chemical cleaning; electroplating; glass manufacture; vitreous enamels;
as a preservative for adhesives and wood; manufacture of coated paper; frosting
of glass; for disinfecting fermentation apparatus in breweries and distilleries
and in the removal of HF from exhaust gases to reduce air pollution.

5.10.4 Safety. Sodium fluoride is irritating to the eyes, skin and mucous
membranes. Short term inhalation may cause difficult breathing, burning of
respiratory tract, nausea, vomiting, profuse sweating and thirst. On skin it may
cause rash, itching and burning. A 1% solution may cause sores. Contact with
eyes may cause severe irritation. long term exposure to fluoride may increase
bone density, stimulate new bone growth or cause calcium deposits in ligaments.
Inhalation of dust or mist shall be avoided. Contact with the eyes, skin and
clothing shall be avoided. Sodium fluoride shall be %sed with adequate ventila-
tion. The TLV and PEL for fluoride (as F) is 2.5 mg/m”. The LD, in rats is 0.18

g/kg. Severe symptoms from ingestion of less than one gram have been known and
5 grams have resulted in death. (Refer to 4.3.1)

If heated to decomposition, sodium fluorides will evolve toxic fluorides.
If in contact with acids, it may produce toxic HF gas.

5.10.5 Storage. Sodium fluoride shall be stored in a cool, dry, well
ventilated place in tightly closed containers away from acids. Protect container
against damage. (Refer to 4.3.2)

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

In accordance with CFR 49, 172.101, sodium fluoride is listed as a corrosive
(for solutions) and ORM-B (for solids) with an identification number of UN1690.
An EPA Hazardous Waste Classification is not listed in 40 CFR.

29
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ame. SODIUM HEXAMETAPHOSPHATE (NaP0y), FW 611.17
Glassy Sodium Phosphate

Graham’s Salt

Sodium (1:1) Phosphate Glass

Sodium Polyphosphate

Sodium Tetraphosphate

5.11.1 Technicai description. Sodium

m t

existing principally in two forms but there are many forms
i in
e

,..

older form, Na,P0,,, has Tittle use because of its w

X-ray rrvcfz]]nnranhv six different crystalline sodium metaphosphates have been
shown to exist. Sod1um hexametanhosnhate is now considered to be a linear
polymer; the degree of association is probably greater than indicated by the
subscript 6 in the formula (NaP0Og),. The crystals are colorless with a refractive
index of 1.482 + 0.002. It is very soluble in water and insoluble in organ1c

solvents. Sodium hexametaphosphate, technical shall be free from mechanical
mixtures of additives. The plate form consists of irregularly shaped particles
having an equivalent diameter of approximately 1 to 3 inches (2.5 to 7.6 cm) and

1/8 to 3/4 inch (.3 to 1.9 cm) thickness.

5.11.2 Specifications. 0-5-635, Sodium Polyphosphate, Technical, Water
Treatment. MIL-S-51078, Sodium Hexametaphosphate, Technical.

5.11.2.1 Requirements. Sodium hexametaphosphate is furnished in three
t

£ _

types and forms as follows: Type I - sodium etraphOSﬁhate, Type Il - Sodium
hexametaphosphate and Type IIl - Sodium tripolyphosphate and Form 1 - Powder,
Form 2 - Granular (crushed) and Fnrm 3 - Plate. The particle size of Forms 1 and

2 are as shown in Tab]e XXV Form 3 may be 1rregu1ar1y shaped pfﬁtes and does
not measure greater than 4 inches (10.2 cm) on the edge and 1/4 inch (0.6 cm) in

thickness. Characteristics of sodium hexametaphosphate is as shown in Table
XXVI.

(Y]

TABLE XX Particle sizes of sodium hexametaphosphate.
Requirement
Particle Size form 1 Form 2
Max Min Max
% By Wt t By Wt % By Wt

3.36 mm (No. 6 Sieve) --- --- 10
600 um (No. 10 Sieve) 5 --- ---
150 um (No. 100 Sieve) 40 80 ---

w
(o]
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Chemical characteristics of sodium hexametaphosphate.

TABLE XXVI.

a dispersing agent to segregate a

Tota} P,0,, X by wt

to disperse pigments and clays in paper making and o0il well drilling.

softening water and as

Sodium tetraphosphate is primarily intended for use in

-
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water treatment for Taundries.
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ition of
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5.11.3.1

~

intended for use as a
ijs determined to be necessary for

is

and 11 whenever

19

Sodium tripolyphosphate

5.11.3.3

s and skin

e
S

" There is no TLV or PEL referenced for sodium hexametaphos-

(Refer to 4.3.1)

< )

exercised in the handiing of sodium hexame

ion to the ey

it
atio

be

performance or economically advantageous.

Type TII.
T I

substitute for Types

phospﬁéte, tribasié;

phate.

able car

If heated to decomposition, sodium hexametaphosphate evolves toxic oxides

contact the Installation
(Refer to 4.4)

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

-

of phosphorous fumes.
5.11.6 Disposal.
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EPA Hazardous Waste Classification is not listed in 40
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ANHYDROUS  Na.S.0 FW 174.10

Sodium Dithionite
Sodium Hydrosulfite
Sodium Sulfoxylate

2.1 Technical description. Sodiumhydrosulfite is a 1ight lemon-colored
owder or f]ake form or a hite to gray crystalline powder. It exists

¥

ramirn L NAd b Tms decompose

5.12.2 Specifications. MIL-S-13985, Sodium Hydrosulfite, Anhydrous,
Technical.

5.12.2.1 Requirements. Sodium hydrosulfite shall have a minimum assay of
90 percent sodium hydrosulfite by weight.

]

E 12 2 llen Cndiim hudvracitl1Fita i¢ Far 11co in ctr rippi ina dves from garments
e AL oI vo< [SAVAS A ] IIJUI VoWwi N Ve 12 LIS LY v B LR BRI rl L :’ UJ\'-I 3wl :u- i Tl Wb
nrior to .edye. Typical commercial applications of sodium hydrosulfite

include use as a strong reducing agent; in dis charge printing of textiles; and
in bleaching such items as sugar, soap, oils, minerals, and straws.

5.12.4 Safety. Sodium hydrosulfite is nontoxic. Reasonable care and

cieaniiness should te exercised in the handiing of sodium hydrosuifite. Sodium
hydrosulfite is considered a nuisance particulate with a TLV of 10 mg/m” of total
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If heated to decomposition, sodium hydrosulfite may emit highly toxic oxides
of sulfur fumes.

5.12.5 Storagg. Sodium hydrosuifite shail be stored in a dry piace in
UL T BN P RS | PP S YN fDALAwm & A 2 2\
L)gHLIy Ccr1oseud LUHLdIHEfb (Rerer wu 4.25.¢)
5.12.6 Disposal. For appropriate procedures,; contact the Installation
=z g - =T

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

In accordance with CFR 49, 172.101, sodium hydrosulfite is listed as a
flammable solid with an identification number of UN1384. An EPA Hazardous Waste
Classification is not Tisted in 40 CFR.

5.13 SODIUM HYPOCH
Bleach Liquor
Chlorine Bleach
Dakin’s Solution
Eau de Javelle
Eau de Labarraque
Javelle Water

Labarraque’s Soiution
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nor under its chemical name. Aqueous so] re so1d under the names Tisted
above. It is produced by passing chlorine gas into a cool solution of sodium
hydroxide. It usually has about 10 percent available chlorine and always con-

tains an excess of sodium hydroxide and therefore gives a strongly alkaline
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reaction. A solution diluted to 0.5 percent available chlorine is used as an
antiseptic and called Dakin’s Solution. This solution has a sweet, disagreeable
odor and it decomposes on heating. It is unstable in air. The 10 percent
solution is unstable and the 5 percent solution is quite stable.

5.13.2 Specifications. Federal, 0-S-602, Sodium Hypochlorite Solution.

5.13.2.1 Requirements. Sodium hypochlorite solution is furnished in two
grades, viz. Grade A (5.25 percent NaOC1 by weight) and Grade B (12.5 percent

NaOC! by weight) and meets the characteristics given in Table XXVII.

TABLE XXVII.

Chemical and physical characteristics of

sodium hypochlorite solution.

Requirement
Characteristic Grade A Grade B

Min Max Min Max
Specific gravity, d 1.075 | 1.110 | 1.196 | 1.243
pH 10.5 12.5 --- ---
Free alkali, as NaOH, % by wt --- --- 0.5 1.0
Available chlorine, as NaOC1, 5.25 7.19 12.5 15.6
% by wt

5.13.3 Use. Sodium hypochlorite solution is used in bleaching, disinfect-

ing, and water purification. Typical commercial applications of sodium hypochlo-
rite include use in the manufacture of indigo, intermediates, organic chemicals;
in bleaching textiles, paper and pulp; disinfectant in laundries; and in medi-
cine.

5.13.3.1 Grade A. Grade A sodium hypochlorite solution is intended for
use as a household-type bleach and disinfectant.

5.13.3.2 Grade B. Grade B sodium hypochlorite solution is intended for
use in swimming pool chlorination and in sanitizing food processing and dairy
equipment. Its use should be in accordance with manufacturer’s direction.

5.13.4 Safety. Sodium hypochlorite is an oxidizer. It is irritating to
the eyes, skin and mucous membranes. Inhalation of dust or mists shall be
avoided. Contact with the eyes, skin and clothing shall be avoided. Sodium
hypochlorite shall be used with adequate ventilation. There is no TLV or PEL
referenced for sodium hypochlorite. Sodium hypochlorite solution will decompose
rapidly when exposed to heat and light. It should be stored in a cool, dark
place and used as soon as possible. The user may find it necessary to reorder
frequently in order to assure a continuous supply of fresh solution. Sodium
hypochlorite solution should never be mixed with ammonia or toilet bowl cleaners.
(Refer to 4.3.1)

If heated to decomposition or on contact with acid or acid fumes, sodium
hypochlorite emits highly toxic chlorine. It can react vigorously with reducing
materials.
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5.13.5 Storage. Sodium hypochlorite shall be stored in a cool, well
ventilated place in tightly closed containers away from acids and acid fumes and
reducing materials. Protect containers against damage. (Refer to 4.3.2)

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

In accordance with CFR 49, 172.101, sodium hypochlorite is listed as a
corrosive with an identification number of UN1791. Sodium hypochlorite has an
EPA Hazardous Waste Classification - Ignitable; Waste Number D0CO1.

5.14 Name. SODIUM HYDROXIDE NaOH FW 40.01
Caustic Soda
Soda Lye
Sodium Hydrate

{vun
[ £~

5.14.1 Technical description. Sodium hydroxide is furnished as lumps,
sticks, pellets, chips and coarsely powdered. When kept in tight containers, the
usual grades contain 97 to 98 percent by weight NaOH. Sodium hydroxide is very
soluble in alcohol and glycerol and insoluble in acetone and ether. It has
properties shown in Table XXVIII.

TABLE XXVIII. Chenical and physical properties of

cmAd S basAdiams 2 An
SUU TU IYUTUATUE.,

Property Nominal Value

Melting point, °C 318
Specific gravity, a® 2.18
Refractive index, n2’ 1.3576
Boiling point, °C 1390
Solubility {g/100 ml H,0)

at 0°C 42

at 100°C 347

5.14.2 Specifications. ASTM D 456, Specification for Caustic Soda (Anhy-
)

drous).

5.14.2.1 Reguirements. Sodium hydroxide is furnished as flake, coarsely
powdered or solid form as specified and meets requirements shown in Table XXIX.
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TABLE XXIX. Chemical characteristics of
sodium hydroxide.

7 Requirement
Characteristic
Min Max
% By Wt % By Wt
Total alkalinity {as Na,0) 75.5 ---
Sodium hydroxide (as NabH) 9 -
Carbonate (as Na,C0y) --- .0
5.14.3 Use. Sodium hydroxide as solutions are used to neutralize acids

usSte yui ) a

and make sodium salts, for example, in the petroleum refining to remove sulfuric
and organic acids, to treat cellulose, in making viscose rayon and cellophane,
in reclaiming rubber to dissolve out the fabric and in making plastics to dis-
solve casein. It is also used in making soaps and to precipitate most metals as
hydroxides.

5.14.4 Safety. Sodium hydroxide is nontoxic and noncombustibie. Sodium
hydroxide is an alkaline irritant to the eyes and mucous membranes. Breathing
dust shall be avoided. Contact with the eyes should be avoided. Sodium hydrox-
ide ;ha]] be used with adequate ventilation. Sodium hydroxide has a TLV of 5
mg/m°. (Refer to 4.3.1)

5.14.5 Storage. Sodium hydroxide shall be stored in a cool, dry, well
ventilated place in tightly closed containers away from sources of moisture and
air. Sodium hydroxide picks up carbon dioxide from air to become sodium carbon-

ate. Protect containers against physical damage. (Refer to 4.3.2)
5.14.6 Disposal. For appropriate procedures, contact the Installation

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

In accordance with CFR 49, 172.101, sodium hydroxide is listed as a corro-
sive with an identification number of UN1823 (for the solid material) and UN1824
(for the 1iquid material). An EPA Hazardous Waste Ciassification is not listed
in 40 CFR.

5.15 Name. SODIUM HYPOPHOSPHITE

INQiie Vi H LR

MONOHYDRATE

HITE, MONOHYDRA FW 105.99
NaH,PO,-H.0
4 4 c

Phosphinic Acid, Sodium Salt

5.15.1 Technical description. Sodium hypophosphite monohydrate exists as

coTorTess, deTiquescent, monoclinic crystais. At 248°C it decomposes, ev0|v1ng

£ 1

phosphine gas (Phﬁ which is toxic and spontaneousiy flammabie. It is very
0

soluble in.water; 100 g dissolve in 100 m1 at 25°C and 830 g dissolve in 100 ml
at 100°C. It is also very soluble in alcohol, soluble in glycerol, and slightly
soluble in ammonia or ammonium hydroxide. Th1< salt has a bittersweet, saline
taste. Sodium hyroph ph1te monohydrate, technical, shall have a minimum assay
of 84 percent as sodium hypophosphite. It shall be in the form of white granu]ar
crystals.

5.15.2 Specifications. None.
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5.15.2.1 Requirements. Refer to 5.15.1.

5.15.3 Use. Sodium hypophosphite is for use in a cadmium plating process.
It is also used in an electrolysis nickel plating process. Typical commercial
applications of sodium hypophosphite include use in pharmaceuticals because of
their ability to soiubilize and compliex many metais. It is used as a reagent to
detect arsenic and iodates.

5.15.4 Safetv. Sodium hvpophosnhite is nontoxic and nonflammahle Cadium
vvvvvvvvvvv L A AL Jrv LEA 4 rl LAY L) PRI b WA AFINS I.\llll T AAHIIULS | . e (VA ASER VENL}
hypophosphite may cause some irritation to the eyes and skin. Reasaonable care

and cleanliness should be exercised in the handli ing of sodium hypophosﬁhlte
There is no TLV or PEL referenced for sodium hypophosphite. If heated to decom-
position, sodium hypophosphite evolves toxic oxides of phosphorous fumes. (Refer
to 4.3.1)

5.15.5 Storage. Sodium hypophosphite shall be stored in a cool, dry, well
ventilated place in tightly closed containers. (Refer to 4.3.2)

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

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

5.16 Name. SODIUM METASILICATE ‘NaSi0 FW 122.08
Na,S 16 54,0 202.14

5.16.1 Technical description. The total Na,0 content of sodium metasili-
cate, anhydrous is 51.5 percent; the percent of total Na,0 in active form is 48.6
percent. Sodium metasilicate, anhydrous can be precipitated by acids and by
alkaline earth and heavy metal ions. Sodium metasilicate is usually obtained as

a glass, but also may be had as an orthorhombic crystal which has properties
shown in Table XXX. It is soluble in hot and cold water and insoluble in alcohol
acids and salt solutions.

TABLE XXX. Physical properties of sodium metasilicate.

Characteristic Nominal Value

Specific gravity:
d (crystals) 2.614
d (glass) 5 4
Melting point, °C 1089
Index of refraction:

h,(g]ass) . 1.520

n,” (orthorhombic crystals) faces 1.518 & 1.527
Specific heat (20°) 0.217
Heat of formation, Kcal/mol -371.2
Heat of solution (crystals), Kcal/mol -7.45
Heat of hydration (anhydrous), Kca}/no} -24.15
Heat of fusion, Kcal/mol 10.3
pH (1% aqueous solution) 12.6

(%)
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and ASTM D 537, Specification for Sodium Metasilicate.

5.16.3 Requirements. Sodium metasilicate is white and granular in form
and has physical and chemical characteristics shown in Table XXXI. It is fur-
nished in two types, viz. Type I [Pentahydrate (Na,5i05-5H,0)] and Type II

[Anhydrous (Na,Si05)].

5.16.4 Use. Sodium metas111cate, anhydrous, technical is for use in
various washing, cleaning, and scouring purposes. It may be used with or without
soap or other detergents as conditions demand. Typical commercial applications
for sodium metasilicate, anhydrous include use in laundry, dairy, and metal
cleaning and as a base for detergent formulas. In normal usage 1 pound of Type
I1, sodium metasilicate is equivalent in washing efficiency to 1.6 pounds of Type
1.

5.16.5 Safety. Sodium metasilicate is nontoxic and nonflammable. Sodium

metasilicate may cause some irritation to the eyes and skin. Reasonable care and
cieanliness should be exercised in the handling of soa1um metas1|1cate There
ae nn TIVA Aw DCY Mncnmﬁnhﬂ Lavm cndiiim matactliand Dadlnin n a
15 1tU 1LY Ur rLe reie !:HLCU TUT SUUlUll ietas>iticdaie. \KEIEI LU . .1)

5.16.6 Storage. Sodium metasilicate shall be stored in a cool, dry, well
ventilated place in tightly closed containers. (Refer to 4.3.2)

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

An EPA Hazardous Waste {lassification is not listed in 40 CFR.
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5.17.2 Specifications.
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TABLE XXXII. Physical properties of sodium nitrate.
rroperuy Nominal Value
Beiling point {decomposes), °C 380
Melting point, °C 308
Refractive jindices (of crystal
faces), n’° 1.587, 1.336
Solub1l1ty water (g per 100 ml):
at 0°C 73
at 100°C an 180
Specific gravity, d— 2.257

For Fertilizer Purposes, and Military, MIL-S-322, Sodium Nitrate.
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Federal, 0-S-634, Sodium Nitrate (Nitrate of Soda):

.17.2.1 Requirements.
17.2.1.1 Federal. Sodium nitrate conforms to Table XXXIII.
TABLE XXXIII Chemical and phvsical characteristics of
sodium nitrate (0-S-634).
Damitsvamant ~
I\CL{U 1T CHCHILD
Characteristics -
Min Max
% By Wt % By Wt
Purity of NaNO; 97 ---
Granule size, % passing through:
USS Sieve Size No. 4 100 ---
USS Sieve Size No. 30 --- 10
Moisture content and other volatile
matter --- 0.5
.17.2.1.2 Mijitary. Sodium nvtrate conforms to Tabies XXXIV and XXXV
mnatwvmata s Fiumnichnd in 2 Alacncanen At mmAd D mima A ma mm L.t [
nitrate is furnished in 3 classes Uj o lLE diid o yraddes d5> 5SHown 1n wne
hereinafter,
39
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TARLE XXXIV. Chemical characteristics for
sodium nitrate (MIL-S-322)
Requirement
Property Grade A Grade BY Grade C
Min Max Min Max Min Max
% By Wt % By Wt % By Wt % By ¥t % By Wt % By Ut
Moisture --- 0.75 --- 0.5 --- 0.75
insolubie matter - 0.5 --- 0.1 --- G.5
Alkalinity (as Na,0) --- 0.05 --- None --- 0.06
Nitrates (as NaNO,) 97.0 -—- 99.5 --- 97.0 ---
Chlorates (as KCIO,) --- 0.06 --- None --- 0.06
Calcium (as Ca0) --- 0.3 --- 0.1 --- 0.3
Hagnesmm {as Mg0) -——- 0.15 - 0.06 - 0.15
Sulfates (as Na, SO ) -—- 0.5 --- 0.2 --- 0.45
Chiorides {as RaCl) -—- - —-= 0.15 —== 0.15

YThe percentage indicated, except the percent of moisture, are to be obtained in the sodium
nitrate after the sample has been dried to constant weight at 302 & 5°F (150 ¢ 3°C).

TABLE XXXV. Granuiation size for sodium nitrate
R TH C NN
(MLiL-2-3¢dC ).
Class 1 Class 2 Class 3
~e _ Y 1/ - 2 " a [ e A
J1eve NO. ~ rercent rercent rercent
Through Through Retained On
Minimum Minimum Minimum
20 --- --- 80.0
60 98.0 --- ---
100 --- 98.0 ---

Ylse U.S. Standard sieves conforming to Specification RR-S$-366.

21n addition to conforming to the granulation requirements specified
herein, the average particle diameter of Class 2 sodium nitrate is 30
t 15 microns.
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, and glass; as a reagent in analytical chem1strv food oreservat1ve,
or pottery dynamites; f}ux matches; medicine; mod1fy1ng burn1nq proper-
ties of tobacco; oxidizing agent; as an oxidizer in solid rocket propellants; and
as a fertilizer.

d
f

5.17.4 Safety. Sodium nitrate is an oxidizer but is noncombustibie. It
is siightiy irritating to the eyes, skin and respiratory tract. Inhaiation of

40
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dust or mists shall be avoided. Contact with the eyes, skin and clothing shall

be avoided. Sodium nitrate shall be used with adequate ventilation. There is

no TLY or PEL referenced for sodium nitrate. The LD, orally in rabbits is 1.955

g anion/kg. (Refer to 4.3.1)

If involved in a nearby fire, keep containers cool with copious amounts of
water. Sodium nitrate will accelerate burning of combustible materials. If
large quantities are involved in fire or associated combustible materials is
finely divided, an explosion may result. Avoid prolonged exposure to heat or
fire. If heated to decomposition, sodium nitrate can evolve toxic oxides of
nitrogen.

5.17.5 Storage. Sodium nitrate shall be stored in a cool, dry, well
ventilated place in tightly closed containers away from sources of heat, open
flame, reducing and combustible materials. (Refer to 4.3.2)

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

In accordance with CFR 49, 172.101, sodium nitrate is listed as an“ox1dlzer

with an identification number of UN1488. Sodium nitrate has an EPA Hazardous
Waste Classification - Ignitable, Waste Number DOOI.

5.18 Name. SODIUM NITRITE NaNO, FW 69.00

n arntizinng c:\1+c
U'uLUD‘L"'s Kl Vv

Erinitrit
Nitrous acid sodium salt

5.18.1 Technical description. Sodium nitrite is in the form of white or
yellow, hygroscopwc granules, rods or powder. It oxidizes to sodium nitrate very
stowly in air, and decomposes rapidly when exposed to even weak acids with the

evolution of toxic brown fumes of N,0;. Sodium nitrite is incompatible with
acetanilide, antipyrine, chlorate, hypophosph1te¢, iodides, mercury salts,
permanganates, sulfites, tannic acid, and vegetable astringent decoctions,

infusions or tinctures. Sodium nitrite has properties shown in Table XXXVI.

TABLE XXXVI. Physical properties of sodium njtrite.

Characteristic Nominal Value
Specific gravity, d 2.17
Melting point, °C 271
Decomposition temperature, °C

5.18.2 Specificatijons. Military, MIL-S-24521, Sodium Nitrite, Technical.

5.18.2.1 Reguirements. Sodium nitrite in a one percent aqueous solution
has a pH of not less than 7 nor more than 9 and has chemical characteristics
shown in Table XXXVII.
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TABLE XXXVII. Chemical characteristics of
sodium nitrite.

Requirement
Characteristic
Min Max
% By Wt | % By Wt

Sodium nitrite 97.0 .-
Sulfates (as Na,SO,) --- 0.2
Chlorides (as NaC13 --- 0.2
Insoluble matter --- 0.5

5.18.3 Use. Sodium nitrite is intended for use as a corrosion inhibitor
when preparing a boiler for either wet or dry lay-up. It is also used as a
passivator after chemical cleaning of boiler. Commercial uses are dye stuff
manufacture, for diazotizing, organic synthesis, preparation of nitric oxide.
dyeing and printing textile fabrics, bleaching flax, silk, and linen, rust-
proofing, prevention of corrosion, metal cleaner, in cutting oils, and photogra-
phy, as well as in meal curing, coloring and preserving and in the processing of
smoke chub. It is also used as a vasodilator and an antidote for cyanide poison-
ing.

5.18.4 Safety. Sodium nitrite is an oxidizer but is noncombustible. It
is slightly irritating to the eyes, skin and respiratory tract. Inhalation of
dust or mists shall be avoided. Contact with the eyes, skin and clothing shall
be avoided. Sodium nitrite shall be used with adequate ventilation. There is
no TLV or PEL referenced for sodium nitrite. The LDy, orally in rats is 180
mg/kg. (Refer to 4.3.1)

If involved in a nearby fire, keep containers cool with copious amounts of
water. Sodium nitrite will accelerate burning of combustible materials. If
large quantities are involved in fire or associated combustible materials is
finely divided, an explosion may result. Avoid prolonged exposure to heat or
fire. If heated to decomposition, sodium nitrite can evolve toxic oxides of
nitrogen.

5.18.5 Storage. Sodium nitrite shall be stored in a cool, dry, well
ventilated place in tightly closed containers away from sources of heat, open
flame, reducing and combustible materials and away from acids and aciditic
compounds. Store away from acids and aciditic compounds. Contact with these
compounds in a moist or damp environment results in the decomposition of sodium
nitrite and the evolution of toxic N,O;. (Refer to 4.3.2)

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

In accordance with CFR 49, 172.101, sodium nitrite is listed as an oxidizer

with an identification number of UN1500. Sodium nitrite has an EPA Hazardous
Waste Classification - Ignitable, Waste Number DO0OI.
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5.19 Name. SODIUM ORTHOSILICATE FW N/A
Indeterminate formuia
Intimate mixture
5.19.1 Technical description. Sodium orthosilicate is an intimate mixture
of sodium hydroxide and sodium metasilicate. The approximate melting point is
1018°C and it is soluble in water.
5.19.2 Specifications. Federal, P-S-651, Sodium Orthosilicate, Technical.
5.19.2.1 Reguirements. Sodium orthosilicate is an intimate mixture of
caustic soda and sodium metasilicate or an integral chemical compound pxepared
from caustic soda or sodium oxide and sodium metasilicate or silica. Sodium
orthosilicate is in the form of free-flowing white granules or flakes which have
been treated with an anti-dusting oil so as to minimize air-borne particles
during handling. The anti-dusting oil is a light mineral o0il conforming to the

National Formulary reguirements for Light Mineral 0i1 except that it has a
specific gravity of 0.820 to 0.850 at 77°F and a viscosity of 50 to 100 Saybolt
Universal seconds at 100°F.

5.19.2.1.1 Chemical characteristics. Sodium orthosilicate conforms to th
chemical characteristics of Table XXXVIII.
TABLE XXXVIII. Chemical characteristics of
sodium orthosilicate.
Requirement
Characteristic —
Min Max
% By Wt % By Wt

Total alkalinity (as Na,0) 60 ~--
Total silica (as Si0,) 27 ---
Water insoluble matter --- 0.6
Sedium carbonate (Na,COy) --- 4.5
Anti-dusting oil 0.20 0.30

5.19.2.1.2 Particle size. No less than 99 percent by weight of the sodium
orthosilicate shall pass througn a2.38millimeter (NO 8) sieve and no less than
G5 percent by weight shall be reiain‘d

on a 177 micron (No. 80) sieve.

5.19.3 Use. Sodium orthosilicate is for use in laundry, metal cleaning
{except aluminum), and heavy duty cleaning purposes. Typical commercial applica-
twons of sodium orthosilicate are the same as military.

5.19.4 Safety. Sodium orthosilicate is nontoxic and nonflammable. Sodium
orthosilicate may cause some irritation to the eyes and skin because of the
caustic nature of the compound or mixture. Reasonable care and cleanliness

should be exercised in the handiing of sodium orthosiiicate. There is no TLV or
PEL referenced for sodium orthosilicate. (Refer to 4.3.1)

5.19.5 Storage. Sodium orthosilicate shall be stored in a coel, dry, well
ventilated place in tightly closed containers. (Refer to 4.3.2)
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5.19.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Saf,ty and Health Offices. (Refer to 4.4)

EPA Hazardous Waste Classification is not Tisted in 40 CFR.

5.20 Name. SODIUM PHOSPHATE, MONOBASIC, ANHYDROUS FW 119.98
NaH,PO,
Primary sodium phosphate
Sodium acid phosphate
Sodium biphosphate
Sodium orthophosphate
Sodium dihydrogen phosphate
Monosodium phosphate

5.20.1 Technical description. This material is in the form of a slightly
hygroscop1c white crystalllne powder which is very soluble in water, navxng an

acid reaction. It forms soa1um acid pyropnospnate at 225-250°C and sodium

Lo L L _A_ 4 ACN ANNSr - enard A mwva _'20 ALl 1 OIL aed o wmaldinmn~
metapnhospnaile at 35U-4UU L, has a speuru, grdvuy, g , O1 1.910 4G 4 meiving
point of 60°C.

5.20.2 Specifications. Military, MIL-S-13727, Sodium Phosphate, Monobasic,
Anhydrous, Technical.

5.20.2.1 Requirements. A one percent solution of monobasic sodium phos-
phate will have a pH of not less than 4.5 nor more than 4.7. The anhydrous

monobasic sodium phosphate conforms to Tabie XXXIX.
TABLE XXXIX. Chemical characteristics of anhydrous
monobasic sodium phosphate.
Requirement
Chavartavscd s
vilaracLel isuvi v
Min Max
% By Wt % By Wt
A AEE_N SmuiN A A SN
Assay as monobasic sodium 98.0 ---
phosphate (NaH,PO,)
Insoluble matter --- 0.1

5.20.3 Use. Sodium phosphate, monobasic is for use in boiler water
treatment or in electroplating processes. Typical commercial applications of
sodium phosphate include use in acid cleansers, baking powders, dyeing, and as
a cattle food supplement and dry as an acidulant and sequestrant for food.

o

.20.4 Safety Anhydrous monobasic sodium phosphate is nontoxic and
Y .1 T S R Cm Al iimn mbmcembhada et Ao s ftiarnt b ad o b bbb mrime aemed o ld e
nont idimmdb i &. 204 iUl pnospiidie idy Lduse >S0iie 1rritdiiun Lo Lhe eyes ditd SKI1.
Reasonable care and cleanliness should be exercised in the handling of sodium
phosphate, monobasic. There is no TLV or PEL referenced for sodium phosphate.
(Refer to 4.3.1)

If heated to decomposition, sodium phosphate evolves toxic oxides of
phosphorous fumes.
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5.20.5 Storage. Anhydrous monobasic sodium phosphate shall be stored in

a cool, dry, well ventilated piace in tightly closed containers. (Refer to
4.3.2)
5.20.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in 40 CFR.
5.21 Name. SODIUM PHOSPHATE, DIBASIC, ANHYDROUS FW 141.97
Na,HPO,
Disodium Orthophosphate
Disodium Phosphate
ncn
uor
Disodium Hydrogen Phosphate
Sodium Hydrogen Phosphate
Sodium Orthophosphate, Secondary

5.21.1 Technical description. This material is in the form of a hygroscop-
ic white powder, flakes or granules. It has a cooling saline taste, is soluble
in water, and very siightiy soluble in alcohol. It converts to sod1um pyrophos-

pnate at about 240°C. The souun1|1ty of dibasic sodium pnosp‘ in 100 gallons
at slightly over 0°C is 14 pounds and increases to 900 pounds at 95°C.

5.21.2 Specifications. Federal, 0-S-639, Sodium Phosphate, Dibasic,
Anhydrous, Technical.

5.21.2.1 Requirements. The pH of a one percent aqueous solution is not
less than 8.7 nor more than 9.3. The chemical characteristics are as shown in
Table XL.

TADI O VI ol 39
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5.21.3 Use. Sodium phosphate, dibasic, anhydrous is for use in water
softening purposes and as an 1ngred1ent in compound metal cleaners. This materi-
al is not intended for medicinal purposes. Typical commercial applications of
dibasic sodium phosphate include use for chemicals, dyes, fertilizers, pharmaceu-
ticals, medicine, textiles (weighting silk, dyeing and printing, fireproofing),
f1reproof1ng wood paper and other products, ceramic giazes, tanning, paint

b
p]gments, baki ng powder, galvano-plastics, soldering enamels, analytical reagent,
cheese, and detergents.

£
on
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5.21.4 Safety. Dibasic sodium phosphate is nontoxic and nonflammable.
Dibasic sodium phosphate may cause some irritation to the eyes and skin. Reason-
able care and cleanliness should be exercised in the handling of sodium
phosphate, dibasic. There is no TLV or PEL referenced for sodium phosphate. The

LD, orally in rats is 12.93 g/kg. (Refer to 4.3.1)

If heated to decomposition, sodium phosphate evolves toxic oxides of
phosphorous fumes.

E 21 § Ctnavaan Sndinm nhnenhate chall ha ctared in a2 caonld drvy woll
JeCL1l.o SLVU aye. SUU Ui pirivopiiavc 211Qa YT olLuVUiTuU i Q LUV Ty Ty oy wo
ventilated place in tightly closed containers. (Refer to 4.3.2)

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

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

C "nn Al o CNNTIIM DUNCDLIATLC '*rnrn crTr AMUIVADANIIC cu 129 0OA
2.LLC ndine . QUDLUNM FRVOIFNAIL, 1RIDAJIL, ANIIURUUO TN 109.94%
Na;PO,
Oakitee
Sodium Orthophosphate, Tertiary
Tertlarv Sod1um Phosphate
Trisodium Orthophosphate
Trisodium Phosphate
TSP
c 29 Tarhnas~nl Ancrmummsmd s Aan Twvabhaecs ~ cendiiiem nhacabhadb . e s tha £ e
Q.LC.1 TeCHITICAdTD Ue>SUT 1pL il iritpa>tiIC >00 11U PllUD naite 1> 17 LIl TOTrm
nf a2 whitao fran flnwinn hnmnnoananiic nawdory Arv Aavanitla and 1¢ nrnnortione chnwn
vi a IIILC, 11 CC IIU"IIIB, llUlllUsCllCUuD PU"UCI vi BI QIIMICT dQiiv 11Q O ’JIUPQI LICY Jiiumi
in Table XLI.

TABLE XLI. Properties of tribasic sodium

phosphate.
Property Nominal Value

Melting point, °C ~-75
Specific gravity, d 1.6
pH

0.1% aqueous solution 11.5

0.5% aqueous soTution 11.7

1.0% aqueous solution 11.5

5.22.2 Specifications. Federal, 0-S-642, Sodium Phosphate, Tribasic
(Anhydrous; dodecahydrate; and Monohydrate; Technical and ASTM D 538, Specifica-
tion for Trisodium Phosphate.
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5.22.2.1 Reguirements. Tribasic sodium phosphate is furnished in three
chemical compositions. The specification and appropriate type and form as shown

are as follows:

0-S-642 ASTM D 538
Na;PO, (Anhydrous powder or granules I I
Na_PO ‘H,0 (Granular material) 111 11
Na, PO, - 1§H 0 (Flake or crysta]]ine I1 IT1

mater1a]f

Tribasic sodium phosphate has the chemical compositions shown in Table XLII. The
physical properties of tribasic sodium phosphate applies only to 0-S-642 and is

given in Table XLIII. R

TABLE XLII. Chemical characteristics of tribasic
sodium phosphate.

Requirement

Characteristic 0-5-642, Type 1 0-5S-642, Type 11 0-5-642, Type 111

ASTM D 538, Type I ASTM D 538, Type 111! ASTM D 538, Type Il
Min Max Min Max Min Max

Sodium phosphate, tribasic: X By Wt % By wt % By Wt % S5y Wt % By Wt % By Wt

Calculated as Na,P0,, from

P,0, 97.0 --- --- --- --- ---

Caiculated as Na,PQ,-12H,0

from PO, --- .- 87.0 --- --- ---

Calculated as Na,P0,-H,0, from

P,0, ——- - --- --- 97.0 ---

Total alkalinity to methyl

orange, as Na,0 36.0 40.0 16.0 1.0 22.0 37.0

Phosphates as phosphoric an-

hydride P,0, 38.5 -~ 18.1 --- 36.0 -

Matter insoluble in water - 0.1 --- 0.1 --- 0.1

TABLE XLIII. Physical characteristics of tribasic
sodium phosphate (0-S-642).

0-5-642 0-5-642 0-5-642
Characteristic Type 1 Type 11 Type 111

Min Max Min Max Min Max

Particle size: X By Wt X By Wt % By Wt % By Wt X By Wt % By Wt
Matter retained on:

U.S. No. 20 sieve (powder) --- 1.0
$.S. Ko. 100 sieve fnnudnr\ -— 10.0 - ———
5.0

S. No. 10 sieve (granu]ar) --- .

.S. No. 100 sieve (granular) 80.0 --- —— ——- 40.0
S. No. 10 sieve (al)l forms) --- - None None _ —
.S. No. 100 sieve (all} --- --- 90.0 --- - -
forms) .

5.22.3 Use. Anhydrous sodium phosphate, tribasic is for use in various
washing, c]eaning, and scouring processes, with or without soap as conditions may
require, and where a moderately strong alkaline material is desired. It should
be used in most cases dissoived in water (aL out 2- 1/4 ounces or mater1a| in 10
ry. Typical commercial appli ons of sodium phosphate include use

I_ypl\_dl CuUllikigrcital O}J 1|
1 cleaner, textiles, manufacture of
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paper, laundering, tanning industry, sugar purification, photographic developers,
medicine, and paint removers.

5.22.4 Safety. Tribasic sodium phosphate is nontoxic and nonflammable.
Sodium phosphate may cause some irritation to the eyes and skin. Reasonable care
and cleanliness should be exercised in the handling of sodium phosphate,
tribasic. There is no TLV or PEL referenced for sodium phosphate. The LD
orally in rats is 7.40 g/kg. (Refer to 4.3.1)

If heated to decomposition, tribasic sodium phosphate evolves toxic oxides
of phosphorous fumes.

5.22.5 Storage. Sodium phosphate, tribasic shall be stored in a cool, dry,
well ventilated place in tightly closed containers. (Refer to 4.3.2)

5.22.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in 40 CFR.
5.23 Name. SODIUM PYROPHOSPHATE, ANHYDROUS Na,P.0, FW 265.94
Tetrasodium Pyrophosphate
TSPP
Pyro

5.23.1 Technical description. Sodium pyrophosphate is in the form of
colorless, transparent crystals or white powder and has properties shown in Table
XLIV.

TABLE XLIV. Physical properties of sodium
pyrophosphate, anhydrous.

Property Nominal Value

Melting point, °C 988
Refractive index, nZ° 1.425
Solubility, /100 ml H,0:

at 0°C 2.26

at 96°C 45
Specific gravity, d 2.534
pH (1% aqueous solution) 10.2

5.23.2 Specifications. Military, DOD-S-51517, Sodium Pyrophosphate,
Anhydrous, Technical and ASTM D 595, Specification for Tetrasodium Pyrophosphate
Anhydrous.

5.23.2.1 Requirements. At Teast 99 percent of the sodium pyrophosphate
passes through a USS sieve size No. 16. Sodium pyrophosphate conforms to Table
XLV with a maximum iron content of 70 parts per million.
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TABLE XLV. Chemical characteristics of sodium pyrophosphate.

Requirement
Characteristic DOD-S-51517 ASTM D 595
Min Max Min Max

% By Wt ' % By Wt | % By Wt | % By Wt

Matter insoluble in water --- 0.2 --- 0.2
Loss on ignition --- 0.5 --- 5.0
Assay (% as Na,P,0,) 98.0 --- 97.5 ---

5.23.3 Use. Sodium pyrophosphate, anhydrous is for use in washing,
cleaning, and scouring processes with soap and other detergents where a mildly
alkaline material, with appreciable water softening properties, is desired.
Typical commercial applications of sodium pyrophosphate include use for pharma-
ceutical preparations, bleaching of straw, ink eradicator, and in solutions of
certain dyes, electroplating, and electrolytic evaporation of metals such as tir
and zinc, oil-well drilling, cheese emulsification, and as a sequestering agent
to remove rust stains.

5.23.4 Safety. Sodium pyrophosphate is nontoxic and nonflammable. Sodium
pyrophosphate may cause some irritation to the eyes and skin. Reasonable care
and cleanliness should be exercised in the handling of sodium pyrophosphate.
There is no TLV or PEL referenced for sodium pyrophosphate. (Refer to 4.3.1)

If heated to decomposition, sodium pyrophosphate evolves toxic oxides of
phosphorous fumes.

5.23.5 Storage. Sodium pyrophosphate shall be stored in a cool, dry, well
ventilated place in tightly closed containers. (Refer to 4.3.2)

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

An EPA Hazardous Waste Classification is not listed in 40 CFR.
5.24 Name. SODIUM SESQUISILICATE Na,Si0,-12H,0 FW

5.24.1 Technical description. Sodium sesquisilicate is a strongly alkaline
material that has a light-colored uniform appearance and is granular in form.

5.24.2 Specifications. ASTM D 594, Standard for Sodium Sesquisilicate.

5.24.3 Requirements. The chemical characteristics are as shown in Table
XLVI.

49
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TABLE XLVI. Chemical characteristics of sodium
sesquisilicate.
Reguirement
Characteristic
Min Max
Sodium sesquisilicate (as Na,0-25i0,-11H20) 97.0 ---
Total alkalinity (as Na,0) 35.5 37.5
Total silica (as 510 ) 22.5 ---
Insoluble matter (in° H,0) --- 0.2
5.24.4 \Use Sodium sesquisilicate is used for washing, cleaning and
scouring process with or without soap as required.

5.24.5 Safety. Sodium sesquisilicate is nontoxic and noncombustible. It
is a strong alkaline irritant of the eyes and mucous membranes. When contact

w1th the skin, eyes or mucous membranes is made, the area of contact should be
insed with water for at least 20 minutes ano medical assistance should be

cbtaiﬁed immediately. Sodium sesquisilicate shall be used with adequate ventila-

+3An I Dafaov +n A 2 11

Liun. \REYET WU 5.5.1

ventilated place in tightly closed containers away from sources of moisture and
air. Sodium sesquisilicate picks up carbon dioxide from the air to become
carbonated. Protect containers against physical damage. (Refer to 4.3.2)

5,24.6 Storage. Sodium sesquisilicate shall be stored in a cool, dry, well

5.24.7 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in 40 CFR
5.25 Name. SODIUM SILICATE SOLUTION Formula varies in ratio from
Liquid glass Na,0-3.75i0, to 2Na,0-Si0,
Silicate of soda w1th var1ous proport1ons of

Soluble glass hydration
Water glass

5.25.1 Technical description. Sodiumsilicate solutions shall be colorless
to gray-white, homogeneous and clean. Liquids vary in viscosity according to

c]ass. The freezan point is slightly lower than water. They are miscible with
some polyhydrate alcohols and are part1a]1y miscible with primary alcohols and
ketones. During use, the sodium silicate solutions may be diluted with water if
desired. The so]ut1ons are strongly alkaline and are readily decomposed by acids
with the separation of silicic acid.

5.25.2 Specifications ASTM D 3400, Specification for Liquid Sodium
Silicates.

5.25.2.1 Reguirements

5.25.2.1.1 Federal. Sodium silicate solutions are furnished in three

classes as follows: Class 1 (41.5° Baumé); Class 2 (34°Baumé); and Class 3
(52.0° Baumé). The solutions have characteristics shown in Table XLVII.

50
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TABLE XLVII. Chemical and physical characteristics of
sodium silicate solution.

Requirement
Characteristic 1 gal (3.8 1) 5 & 55 gal 50 1b (22.5 kg)
can {19 & 208 1) drum drim
Min Max Min Max Min Max

Bubble viscosity at 25°C C T E N T Z
equivalent to a tube form
{epproximate strokes) 0.85 5.50 i.25 3.40 5.50 22.70
Specific gravity (20/20°C) 40.5 42.5 33.5 35.5 51.5 53.5
Baume
H,0 standard 1.380 1.415 1.302 1.326 1.552 1.585
Sodium oxide {Na,0), % by wt 8.7 9.4 6.3 7.0 13.6 14.3
Weight ratio of silicon di- 3.17 3.27 3.70 3.80 2.35 2.45
oxide to sodium oxide
(Parts Si0, to 1 part Na,0)

5.25.2.1.2 Commercial. The liquid sodium silicates are liquids having a
white color with a siight turbidity and are as shown in Table XLVIII.

(@]

TABLE XLVIII. Characteristics of liquid sodium
silicates (ASTM D 3400).

Characteristic Requirement
Type 1 Type 11 Type 111
Ratio Na,0:S5i0, 1:2.0 1:2.4 1:3.2
(average)
Min “Max Min Max Min Max
Total alkalinity to methyl 14.3 15.1 13.5 14.3 8.5 8.3
orange as Na,0, %
Tota) silica as Si0,, % 28.8 30.0 32.5 33.7 28.4 29.5

5.25.3 Use. Sodium silicate solution in the 1 gal (3.8 1) can is for use
as an adhesive (in sealing paper cartons of corrugated or plain fiber and in
affixing paper labels to fiber, paper and wood surfaces), as a surface hardener
for cement, as a coating for asbestos pipe insulaticn, and for similar purposes.
In the 5 and 55 gal (19 and 208 1) drum size it is intended for use as adherents
and as coatings for asbestos cloth pipe lagging and for similar purposes. In the
50 1b (22.5 kg) drum size it is intended for use as a surface coating for impres-
sion rubbers on intaglio printing presses to prevent listing of printed sheets.
Typical commercial applications of sodium silicate include fireproofing, weight-
ing silk, boiling cotton, mailing tubes, veneer products, concrete hardeners,
manufacture of cold water paints, filling for soap, cementing stones, waterproof-
ing in hydraulic and acid proof mortars, dyeing and bleaching, cottonseed oil
refining, preserving eggs, in medicine for fastening splints, ore flotation,
lining Bessemer converters, boiler compounds, binder, digester linings, acid
concentrator linings, ceramic cements, artificial stones, purification of fats
and oils, sizing fertilizer bags, drilling mud, and manufacturing silica gel.

5.25.4 Safety. Sodium silicate solution is not considered a hazardous
material. It is nonflammable and nontoxic. Normal safety precautions shall be
exercised in the handling of sodium silicate. Sodium silicate shall be used with
adequate ventilation. (Refer to 4.3.1)

51
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5.25.5 Storage. Sodium silicate solution shall be stored in a cool, dry
place in tightly closed containers. (Refer to 4.3.2)

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

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

5.26 Name. SODIUM SILICOFLUORIDE Na,SiF, FW 188.06
Salufer
Sodium Fluosilicate
Sodium Hexafluorosilicate

5.26.1 Technical description. Sodium silicofluoride is a white amorphous
powder or hexagonal crystal which is odorless and tasteless. It has properties
shown in Table XLIX and is insoluble in alcohol.

TABLE XLIX. Physical constants of sodium
silicofluoride.

Characteristic Nominal Value
Decomposition temperature, °C 500
Refractive_indices (of crystal 1.32, 1.309

faces), ngo
Solubility (g/100 mi H,0)

at 0°C 0.43
at 100°C 2.45
Specific gravity, d 2.679

5.26.2 Specifications. AWWA Standard B 702, Sodium Silicofluoride.

5.26.2.1 Requirements. Sodium silicofluoride contains no lumps and is free
flowing from the shipping container after 30 days storage in a clean, dry place
or when stored in closed hopper bins, and shall be suitable for feeding with a
conventional dry-feed machine as used in water treatment. Owing to the differ-
ence in types of dry chemical feeders, products characterized as "fine powder"
or "fine crystal" on the market should be purchased on a test basis prior to
award of a long-term contract. The use of any type of synthetic detergent as an
anticaking agent shall not be permitted. The use of anticaking materials other
than synthetic or wetting agent detergents shall be permitted, provided they do
not produce any interference with normal water treatment processes, such as
coagulatien. Material in the 100 1b (45 kg) bag may be colored blue for identi-
fication when required. The coloring material shall be nontoxic and of a type
approved by the Federal Food and Drug Administration and shall not exceed 0.20
percent of the sodium silicofluoride by weight. Material in the 100 1b (45 kg)
bag shall contain no other soluble mineral or organic substances in quantities
capable of producing deleterious or injurious effect upon the health of those
consuming water than has been properly treated with sodium silicofluoride and
sedimentation, and does not impart any taste, odor, or toxicity to the water when
it is treated with the normal quantity of fluoride. The use of anticaking
materials may require the purchaser to revise this section of the standard to
correspond with local requirements and suitable materials available. The specif-
ic requirements for a material that is of proper screen size for the feeding
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and which will remain "free f]owing" after a definite

11d hn ad hath W A
Ti60 OFV sigrage, IS a maiiler that should be agrecd upon by both purchaser and

supplier prior to shipment. Widely varying methods of feeding, solution, and
storage of fluoride compounds at the many water utilities using fluorides exclude
the possibility of a firm standard on size to cover all of these characteristics.
Feedability appears to depend on the uniformity of size between 40 and 325 mesh
(narrow size distribution) and a low moisture content. Sodium silicofluoride
meets the characteristics in Table L.

in laundry sours, opalescent glass,
metailurgy, rodenticides,

vitreous enamel frits,
chemicai intermediate, giue, ieather, and wood preser-

TABLE L. Chemical and physical characteristics of
sodium silicofluoride.
Requirement
Characteristic
1 1h I AE LA 1NN 1h AR LA\
i IV .79 Ry 1VV U \To RYyy
Bottle Bag
Min Max Min Max
% By Wt | % By Wt | % By Wt | % By Wt
Assay (as Na,SiF,) 56.0 --- 58.0 ---
Chlorides --- 0.005 --- ---
Heavy metals (as Pb) === 0.002 --- 0.050
Insoluble matter --- --- --- 0.5
Iron --- 0.005 --- ---
Moisture --- - --- 0.5
Sulfate --- 0.05 --- ---
5.26.3 Use. Sodium silicofluoride is for use in the treatment of water
supplies. Typical commercial applications of sodium silicofluoride include use

latex foam rubber,

vation.

5.26.4 Safety. Sodium silicofluoride is irritating to the eyes, skin and
mucous membranes. Short term inhalation may cause difficult breathing, burning
of respiratory tract, nausea, vomiting, profuse sweating and thirst. “On skin,
it may cause rash, 1tch1ng and burning. A 1% solution may cause sores. Contact
with eyes may cause severe irritation. Long term exposure to fluoride may

increase bone density, stimulate new bone growth or cause ca]cwum dep051ts in
]1g:mo ntec Tnh Tnf1nn nF Anr+ nw

QI vo . lllulu

ida
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skin and clothing shall be avoided. Sodium silicofluoride s?a]] be used with
adequate ventilation. The TLV for fluoride (as F) is 2.5 mg/m’°. The PEL is the
same. The LDy, orally in rats is 125 mg/kg. (Refer to 4.3. 1)

If heated to decomposition, sodium silicofluoride will evolve toxic fluo-
rides. [If in contact with acids, it may produce toxic HF gas.

ntai
frva s

5.26.5 Storage. Sodium nitrite shall be stored in a coo
’.

ventilated place in f]nhf]v closed containers away from acids. Pro

against damage (Refer to 4. 5-55 o

1, dry, well
art nar
e Vv LV <t
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5.26.6 Disposal. For appropriate procedures, contact the Installation
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)

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

5.27 Name. SODIUM STANNATE, TRIHYDRATE Na,Sn0;- 3H,0 FW 265.71
Dranavina calt
¥ IQPGI Ills LS 3 A %)
Sodium hvdroxostannate

5.27.1 Technical description. Sodium stannate is a white powder, colorless
Jumps or hexagonal crystals which decomposes in air and an aqueous solution is
sTightly alkaline. Sodium stannate, trihydrate, technical in a 1 1b (.45 kg)
bottle is in crystallwne form and has a minimum assay (as sodium stannate) of

91.0 percent by weight. In the 50 1b {22.5 kg) drum, it is in powder form and
nas a minimum assay (a‘ tin) of 40.0 percent by weight. Sodium stannate has
physical properties shown in Table LI. Sodium stannate is inscluble in acetone
and alcchol.
TABLE LI. Physical properties of sodium
stannate, trihydrate.
Characteristic Nominal Value
Decomposition point, °C 140
Solubility (g/100 ml H,0)
at 0°C 50
at 50°C 67
5.27.2 Specifications. None.
5.27.2.1 Requirements. Refer to 5.27.1.
5.27.3 Use Sodium stannate, trihydrate is for use in electropiating.
Tiimtmal ~Ammmass~as o 1 anrnlinadtinme Af candiiim ctanmnatn 1nrcrliida 1iena A 2 marvAand in
typitdl Luomnercidi dppliitdiiuliis vl s>udium tdlijiate it iudc uoT a> a ijviruaiie in
dyeing, for ceramics and glass, as a source of tin for electroplating and immer-
sion nlatina. and in textile firenroofina.
~ [ I3 AR L4 Sy
5.27.4 Safety. Sodium stannate is nonflammable and nontoxic. Sodium

stannate may cause some irritation to the eyes and skin. Reasonable care and
cleanliness should be exercised in the handling of sodium stannate. Sodium

stannate is considered a nuisance particuiate with a TLV of 10 mg/m” of total

dust. Sodium stannate shall be used with adequate ventiiation. {Refer to 4.3.1)
5.27.5 Storage. Sodium stannate shall be stored in 2 dry place in tightly
closed containers. (Refer to 4.3.2)

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

EPA Hazardous Waste Classification is not listed in 40 CFR.

o
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5.28 Name. SODIUM SULFATE, ANHYDROUS Na,S0, FW 142.05
Sodium sulfate, exsiccated
Salt cake
5.28.1 Technical description. Sodium sulfate occurs as a white powder or
orthorhombic bipyramidal crystals. It has properties shown in Table LII

TABLE LII. Physical properties of sodium sulfate.

Property Nominal Value

Melting point, °C 884
Specific gravity, d - 2.698
Refractive index (faces), ng 1.464, 1.474, 1.485

Solubility (g/100 ml H,0)
at 0°C

at 100°C

.76

PN
N)#'
\JNI

5.28.2 Specifications. Military, MIL-S-50004, Sodium Sulfate, Anhydrous,
Technical (For Ammunition Use).

5.28.2.1 Reguirements. Sodium sulfate has characteristics as shown in
Table LIII
TABLE LIII. Chemical characteristics of sodium
sulfate, anhydrous.
Requirement
Property
Min Max
By W % By Wt
Assay (as Na,SO,) 98.0 ---
Halides (as ﬁaﬁﬁ) --- 0.7
T emY il bl mn n 1
Insotuopieé maller --= v.1l
Moisture content --- 0.5
Neutrality (as H,SO,) --- 0.005
Neutrality (as CaCOy) --- 0.5
5.28.3 Use. Anhydrous sodium sulfate is intended for use in hardening
process of smokeless propellants. Commercial uses are in manufacturing of Kraft
paper, paper board, glass, water glass, sodium salts; ceramic glazes, processing

soap, tanning, freez1ng mixtures, detergent compositions, standardizing dyes and
in dyeing and printing textiles as well as drying organic liquids, Kjeldahl
nitrogen determination and production of ultramarine.
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If heated to decomposition, sodium sulfate may emit highly toxic oxides of

sulfur fumes.
5.28.5 Storage. Sodium sulfate shall be stored in a dry place in tightly
closed containers. (Refer to 4.3.2)
5.28.6 Disposal. For appropriate procedures, contact the Installatien
Environmental Office, the DRMO, or Safety and Health Offices. (Refer to 4.4)
An EPA Hazardous Waste Classification is not listed in 40 CFR.
5.29 Name. SODIUM SULFITE Na,S0, FW 126.06
5.29.1 TJechnical description. Sodium sulfite occurs as hexagonal prisms

or white powder which is slightly soluble in alcohol and insoluble in Tiquid

b 4 Len =~ ~=712 v Lovmmes -~ -~ A ar mWMANRAW
It has a sali ulfurous taste. has propert

am mmd

ne dnu oS

shown in Table LIV.

Tnc

T+
1L 1co

TABLE LIV. Properties of sodium sulfite.

Property

Nominal Value

Specific gravity, q®-

2.633
1.565, 1

Refractive index {(of crystal faces) .515
Solubility (g/100 ml H,0)

at 0°C 12.54

at 80°C 28.3
pH (one percent aqueous solution) 9.0

5.29.2 Specifications. Military, MIL-S-13943, Sodium Sulfite, Anhydrous,

Technical.
5.29.2.1 Reguirements. Sodium sulfite meets the characteristics in Table
LV.
TABLE LV. Chemical characteristics of
sodium sulfite.
Requirement
Characteristic
Min Max
% By Wt | % By Wt
Assay (as Na,SO;) 93.0 ---
Insoluble matter --- 0.2
Sodium chloride (NaCl) --- 1.0
Iron (Fe) --- 0.1
Water content --- 0.5
5.29.3 Use. Sodium sulfite is for use in boiler-water treatment. Typical

commercial applications of sodium sulfite include use for chemical reducing
agents, preservative for foods, engraving and lithography, medicine, silvering
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fungici ée in lotions, a reducer in the manufactur1nq of dyes, photographic
developer in Dlace of sodium thiosulfate ("hypo"), removing traces of chlorine
in b]each1ng textiles and paper, preserving of meat, egg yolks and the like.

0 rubber latex, sterilizing beer kegs, permanent wave solutions,
i S

-
3

5.29.4 Safety. Sodium sulfite is nonflammable and nontoxic. Sodium
sulfite may cause some irritation to the eyes and skin. Reasonable care and
cleanliness shou]d be exerc1sed in the handling of sod1um su1f1te. Sodium

sulfite is considered a nuisance particulate with a TLV of 10 m':’/ll of total dust.
Sodium sulfite shall be used with adequate ventilation. The LD;, in mice is 175
mg/kg. {Refer to 4.3.1)

If heated to decomposition, sodium sulfite may emit highly toxic oxides of
sulfur fumes.

5.29.5 Storage. Sodium sulfite shall be stored in a dry place in tightiy
closed containers. (Refer to 4.3.2)

5.29.6 Disposal. For appropriate procedures, contact the Installation
Envirgnmental Dffice, the DRMO, or Safety and Health QOffices {(Refer to 4.4)
‘ “ Vil iTvey LR A LI ISy A Al LA WAirNa ToNW A 3 was ~ LI S S A’ L} L s 7
An EPA Hazardous Waste Classification is not listed in 40 CFR.
5.30 Name. SODIUM TETRAPHOSPHATE Na,P. 0,5 FW 469.82
Glass sodium phosphate
Sodium polyphosphate
5.30.1 Technical description. Sodium tetraphosphate is a white solid in
granular or flake form. It is a sodium phosphate glass similar to sodium hexa-
metaphosphate, but having a higher ratio of sodium oxide (Na,0) to phosphorus
pentoxide (P,0.).

5.30.2 Specifications. Federal, 0-5-635, Sodium Polyphosphate Technical,
Water Treatment.

5.30.2.1 Reguirements. The physical and chemical characteristics are as
shown in Table LVI.
TABLE LVI. Chemical and physical characteristics of
sodium tetraphosphate.
Reguirement

Characteristic

Min Max

Assay (as P Og), % by wt 62.5 ---

Loss on 1gn1t1on, % by wt --- 1.0

pH (1 percent aqueous solution) 7.0 8.5

Water insoluble matter --- 0.1
Particle size gradation:

USS sieve No. 8, pass through 98.0 ---

5.30.3 Use. Sodium tetraphosphate is for use in the treatment of industri-
al water where its use is economically advantageous. Typical commercial applica-

57



Downloaded from http://www.everyspec.com

MIL-STD-1208B

tions of sodium tetraphosphate are the same as for sodium hexametaphosphate,
5.11.3.

5.30.4 Safety. Sodium tetraphosphate is nontoxic and nonflammable. Sodium
tetraphosphate may cause some irritation to the eyes and skin. Reasonable care
and cleanliness should be exercised in the handling of sodium tetraphosphate.
There is no TLV or PEL referenced for sodium tetraphosphate. (Refer to 4.3.1)

If heated to decomposition, sodium tetraphosphate evolves toxic oxides of
phosphorous fumes.

Sodium tetraphosphate shall be stored in a cool, dry, well
(Refer to 4.3.2)

5.30.5 Storage.
ventilated place in tightly closed containers.

For appropriate procedures, contact the Installation
(Refer to 4.4)

5.30.6 Disposal.
Environmental Office, the DRMO, or Safety and Health Offices.

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

5.31 Name. SODIUM THIOSULFATE, PENTAHYDRATE FW 248.18

Antichlor

Hypo

Sodium Hyposulfite
Sodium Subsulfite
Sodothiole
Sulfothiorinees
Ametoxe

Na,S,0; - 5H,0

5.31.1 Technical description. Sodium thiosulfate, pentahydrate exists as
colorless, odorless monoclinic crystals or coarse crystalline white granules.
It is slightly deliquescent in warm moist air and efflorescent in dry air about
33°C. It is soluble in water, liquid ammonia, oil of turpentine, and is very
slightly soluble in alcohol. It has a cooling taste with a bitter aftertaste.
Sodiuim thiosulfate is incompatible with iodine, acids, lead, mercury and silver
salts and has physical and chemical properties as shown in Table LVII.

TABLE LVII. Physical and chemical properties of
sodium thiosulfate.
Property Nominal Value
Melting point, °C 48
Decomposition temperature, °C 50
Specific gravity, d 1.69

Refractive index (of crystal faces), nso

Solubility (g/100 ml H,0)

1.489, 1.508, 1.536

at 0°C 79.4

at 45°C 291.1

at 60°C 301.1
Insoluble matter, % by wt, max 0.005
Nitrogen compounds (as N), % by wt, max 0.002
Sulfate and sulfide (as SO,), % by wt, max 0.1
Sulfide (as S) ppm, max 1.0

pH (5 percent aqueous solution) (25°C) 6.0 to 8.4
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5.31.2 Specifications. None.

E 21 2 1 Danimtivamant e Dafavr +n K 20 1
JeWdlaLlW } NCUYU IT TIHTIITLY . nNciIcil LU J.LF.1.
5.31.3 Use. Sodium thiosulfate pentahydrate is for use in the dechlorina-

VYol i QLtt LIyl QLT LeT UTe

tion of water. Typical commercial aoo11cat1ons include use in photography;
chrome dyeing; remov1ng chiorine in b]eachlng and paper making; extraction of
silver from its ores; and as a mordant in dyeing, manufacture of leather and
bleaching bone, straw ivory.

5.31.4 Safety. Sodium thiosulfate is nonflammable and nontoxic. Sodium
D S P I S S A UL SR R U P O N 2 | [ o )Y | S I |
tiirosutraie mdy tdus>e >S0me 11rriediion t Line gyes 4nag SKilt. Redsondpie cdare dndad
cleanliness should be exercised in the handling of sodium this*u?fat§. Sodium
thiosulfate is considered a nuisance particulate with a TLY of 10 mg/m” of total
dust. Sodium thiosulfate shall be used with adequate ventilation. (Refer to
4.3.1)

If heated to decomposition, sodium thiosulfate may emit highly toxic oxides
of sulfur fumes.

| oy ~ Y [ of [ off Y U, [ P I — Al . YO A L .17 | . PR R | > - N S R .
2.51.0 J>tOrdge. 204Q1Uum thiosuiraite snail De siored 1n a dry pidace 1n
+3rht+ly AlAacad ~Aantasnsine IDAfAv +~ A 2 22
Ligirtt CiudtUu Lunitalliero. \I’\t!lCl LU % J.L}
5.31.6 Disposal. For appropriate procedures, contact the Installation

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

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

5.32 Name. SODIUM TRIPOLYPHOSPHATE NasP30,4

Triphosphate
s

a2
x
W
N
~
(Vo]
[

5.32.1 Technical description. Sodium tripolyphosphate is a white crystal-
1ine selid. It is moderately hygroscopic and is found in granular or powder
form. This material has a tendency to collect moisture from hydrated metals and
has the ability to form solubie compiexes with certain metallic ions.

Specifications
~J Al LWLV

RIS

B
ent.

5.32.2.1 Requirements. Sodium polyphosphate has characteristics as shown
in Table LVIII.
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Reguirement
M cinnmdAtns ad s~
LitdrdLLlEeristiic
Min Max
Assay (as PZOS), % by wt 56.0 ---
Loss on ignition, % by wt --- 1.0
Orthophosphate content (as P,0),
% by wt -- 1.0
Particle size gradation:
USS sieve No. 6, % retained
powder --- 0.0
granular --- 10.0
pH {1 percent aguecus solution)
at 25°C 9.3 10.4
Additives (sudsing agents) --- None
Water insoluble matter, % by wt --- 0.1

§.32.3 Use. Sodium tripolyphosphate is for use in the softening treatment
of water. This material is used to treat boiler feed water, where feed water
does not build up to desired alkalinity. This chemical is used also in the
treatment of taundry waters. Typical commercial app.1cat1on of sodium tripoly-
phosphate include use as a soap builder, an 1ngred1ent in dishwashing compounds,
a d1spers1ng agent for paper, china clays p1tcn controiiant 1n paper manufactur-
ing, conditioning agent for oil well drilling muds, textile processing (dye
penetrant), and for cement slurries.

5.32.4 Safety. Sodium tripolyphosphate is nontoxic and nonflammable.
Sodium tr1p01yphosphate may cause some irritation to the eyes and skin. Reason-
able care and cleanliness should be exercised in the handling of sodium tripoly-
phosphate. There is no TLV or PEL referenced for sodium tripolyphosphate. The
LD, in rats is 6.50 g/kg. (Refer to 4.3.1)

T
i
of phosphoro

5.32.5 Storage. Sodium tripolyphosphate shall be stored in a cool, dry,
well ventilated place in tightly closed containers. (Refer to 4.3.2)

5.32.6 Disposal. For appropriate procedures, contact the Installation

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

An EPA Hazardous Waste Classification is not 1i

-

ste
sie
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in 40 CFR
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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 intended to cite nomenclature, formu-
las, physical and chemical properties, specification requirements, military and
typical commercial uses, safety information, storage 1nformat1on, and d1sposal
information for Inorganic Salts and Compounds, Technical Grade (Sodium Bicarbon-
ate through Sodium Tripolyphosphate preferred for application by the Department

L s~
TEel>SE.

of De

6.2 Subiject term (key word) listing.

Ametoxe

Antichlor

Baking soda
Bichromate of Soda
Bleach liquor

Caustic soda
Chemifluor

Chile saltpeter
Chlorine bleach

Common salt

Cubic niter

Cyanogran

Dakin’s solution
Diazotizing salts
Disodium hydrogen phosphate
Disodium orthophosphate

Dlsodwum phosphate

Fau de labarraque
Erinitrit

Exposure limits, hazardous chemicals
Florocid

Fluoros

Flura-Drops

Glass sodium phos
Glassy sodium pho
Graham’s salt
Halite

Hazardous wastes, disposal and storage of
Hydrosodic carbonate

Hypo

Indeterminate formula
Information, hazardous chemical
Intimate mixture

Javelle water
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Karidium

Labarraque’s solution
Laundry soda

Lemoflur

Liquid glass

Luride - SF

Nitratine
Nitre cake
Nitrous acid sodium salt

Preparing salt

Primary sodium phosphate
Pyro

Rasorite

Rock sa]t

Sa]t

Salt cake

Salufer

Sea salt

Silicate of soda

Soda ash

Soda lye

Soda niter

Sodium (1:1) phosphate glass
Sodium acid carbonate
Sodium acid phosphate
Sodium acid sulfate
Sodium biborate

CcNANTING DICADDNAA

SODIUM BICARBONATE
Sodium bichromate
Sodium biphosphate

SODIUM BISULFATE, ANHYDROUS
SODIUM BORATE, DECAHYDRATE
SODIUM CARBONATE, ANHYDROUS
SODIUM CARBONATE-SODIUM BICARBONATE
SODIUM CHLORIDE
TUM CHROMATE
TUM CYANIDE
TIIM

NICHRNOMATE

(S LV IV RVINI AVINHMWIEIN T Ly D
Sodium dihydrogen ph
Sodium dithionite
SODIUM FLUORIDE
Sodium fluosilicate

YDRATE

ate

IHYDR!
osphat
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Sodium hexafluorosilicate
SODIUM HEXAMETAPHOSPHATE
Sodium hydrate
Sodium hydrogen
Sodium hydrogen

3(')

S =
w .y

M @

arponat
phosphat
Sodium hydrogen sulfat
Sodium hydrosulfite
SODIUM HYDROSULFITE, ANHYDROUS
SODIUM HYDROXIDE

Scdium hydroxostannate

(DCU a

SODIUM HYPOCHLORITE SOLUTION

CNANTIIU LIvyNnNADLIACHLITYTE MAMAIIVADATC
QUUIUN nirurnuorniic, MUNUNTURAIL
Cadiim hunancnlfita

SCG1Um nyposuiviie

SODIUM METASILICATE

SODIUM NITRATE

SODIUM NITRITE

Sodium orthophosphate

Sodium orthophousphate, secondary
Sodium orthophosphate, tertiary
SODIUM ORTHOSILICATE

CNANTIIM DUNCDUATC nInpac
QUUILIUPN THUOTTINIL,y U1DAO

r
eV
SODIUM PHOSPHATE, MONOBAS
SODTUM PHOSPHATF TRIBASIC
Sodium po1yphosphate
Sodium polyphosphate
Sodium pyroborate

SODIUM PYROPHOSPHATE, ANHYDROUS
Sodium pyrosuifate

Sodium sesquicarbonate

SODIUM SESQUISILICATE

(A PR (SR EEVAVAVE N D N S

SODTUM SIIICATF SOLUTION
SODIUM STLICOFLUORIDE
SODIUM STANNATE, TRIHYDRATE
Sodium subsulfite

SODIUM SULFATE, ANHYDROUS
Sodium suifate, exsiccated
SODIUM SULFITE

Sodium sulfoxylate

Sodium tetraborate

SODIUM TETRAPHOSPHATE

Sodium tetraphosphate

SODIUM THIOSULFATE, PENTAHYDRATE
Sodium triphosphate

UM TRIPOLYPHOSPHATE
I.-..'A'!_
i

Sulfothiorinee

Table salt

Tertiary sodium phosphate
Tetrasodium pyrophosphate
Tincal
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Urao

Vichy salts
Villiaumite
Water glass
Zola
Zymafluor

6.3 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
extensiveness of the changes, which include the addition of the chemicals sodium
hydroxide and sodium sesquisilicate, new safety, storage and disposal guidance

for all materials, 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.
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Antichlor

Blchromate of Soda
Bleach liquor .
Borax . .
Borax decahydrate .
Calcined soda .
Caustic soda
Chemifluor
Chile saltpe
Chlorine ble
Common salt .

Cubic niter .

Cyanogran .

Dakin’s solution
Diazotizing salts

Disodium hydrogen phosphat
Disodium orthophosphate .

Disodium nhncnhafp

ter
ac

.

psp . .
Duraphat
Eau de Javelle

Eau de Labarraque .
Erinitrit .

Florocid

Fluoros .

Flura-Drops .

Glass sodxum Dhosohate .
Glassy sodium phosphate .
Graham’s salt . ...
Halite

Hyorosoo1c caroonate
Hypo

.
TnAo+t 3
Indeterminate fo

Intimate mixture
Javelle water .
Karidium .
Labarraque’s so]ut1on .
Laundry soda

Lemof]ur

Monoéodlum phosphate
Niter cake .
Nitrate of soda .
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rat s
fau
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Nitr

Nitrous acxd sod1um sa1t
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cake

Oakitees .
Ossalin .
Osteofluor

Pentasodium tr1phosphate
Phosphinic acid,

Rasorite .
Rock salt .
Sal culinaris

Soda niter

Sodium
Sodium
Sodium
Com S

S04 1um
Cndiim

VU Ui

SODIUM

PV A

Sodium

Sodium
Sodium
SODIUM
Sodium

Bléhrgmate .
biphosphate
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sodium salt

(1:1) pﬁosphate g]ass
acid carbonate . .
acwa phosphate .

BISULFATE, ANHYDROUS .

BORATE, DECAHYDRATE

CARBONATE, ANHYDROUS .

~AMPALIATCE A~

AKBUNRIt SODIUM BICARBONATE .

f DICHROMATE

"DIHYDRATE

d1hydrogen phosphate .

dithionite

FLUORIDE .
fluosilicate .
hexafiuorosiiicate .
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