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FEDERAL SPECIFICATION

This specification is approved by the Commissioner of Federal Supply Service,

General Services Administration, for use by all Federal agencies.

1. SCOPE

1.1 Scope. This specification covers two types and two classes of technical grade sulfu-
ric acid.

i.2 Ciassification. Suifuric acid shaii be of the foilowing types and ciasses as specified
{see 6.2):
TypeI - 66° Baume
Type I - 60° Baume
Class 1 - For gaivanizing and piating
Class 2 - For general use

Comments or suggestions pertaining to this specification should be addressed to:
Commander, U.S. Army Chemical Research, Development and Engineering Center,
ATTN: SMCCR-PET-S, Aberdeen Proving Ground, MD 21010-5423

FSC 6810

1ION STATEMENT A. Approved for public reiease; distribution is unlimited.
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2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation for bids or
request for proposal form a part of this specification to the extent specified herein:

Federal Specifications:
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and 4-Way (Partial)
rPPP-C-96 - Cans, Metai, 28 Gauge and Lighter
PPP-C-186 - Containers, Packaging and Packing for Drugs. Chemicais, and
Pharmaceuticais
PPP-T-66 - Tape, Packaging, Vinyl Piastic Fiim
Toicdaarnl Cln a0 a1
reuaecral otaiiudius.
Fed. Std. No. 123 - Marking for Shipment (Civil Agencies)
FED-STD-313 - Material Safety Data, Transportation Data and Disposal Data
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(Federal Government activities may obtain copies of Federal standardization documents
and the Index of Federal Specifications, Standards and Commercial Item Descriptions from
established distribution points in their agencies.)

Military Standards:

MIL-STD-129 - Marking for Shipment and Storage
MIL-STD-147 - Palletized Unit Loads

9
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(Copies of military specifications and standards required by contractors in connection
with specific acquisition functions should be obtained from the contracting activity or as
directed by the contracting officer.)

Code of Federal Regulations (CFR):

29 CFR 1910.1200 - Occupational Safety and Health Standard on Hazard Com-
munication
49 CFR 171 to 199 - Hazardous Materials Regulations

(The Code of Federal Regulations and the Federal Register (FR) are for sale on a sub-
scription basis by the Superintendent of Documents, U.S. Government Printing Office,
Washington, DC 20402. When indicated, reprints of certain reguiations may be obtained
from the Federal agency responsible for issuance thereof.)

the extent epecmca herein. Unles fic issue is ;den ified, th ffect on date
of invitation for bids or request for proposai shali apply
International Civil Aviation Organization

“Technical Instructions for the Safe Transport of Dangerous Goods by Air”

(Application for copies should be addressed to the International Civil Aviation Organiza-
tion, 1000 Sherbrooke Street West, Suite 400, Montreal, Quebec, Canada H3A 2R2)

International Maritime Organization

“International Maritime Dangerous Goods Code”

{(Application for copies should be addressed to the International Maritime Organization,
101-104 Piccadilly, London, WIV OAE, England.)
ASTM Standards:
C 516 - Vermiculite Loose Fill Thermal Insulation
R 223 —~ Analysis of Sulfuric Acid

(Application for copies should be addressed to ASTM, 1916 Race Street, Philadelphia,
PA 19103.)

(Non-Government standards and other publications are normally available from the or-
ganizations that prepare or distribute the documents. These documents also may be avail-
able in or through libraries or other informational services.)
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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 applicabie iaws and reguiations uniess a specific exemption
has been obtained.

3. REQUIREMENTS

2.1 Annearance. Sulfu

¢ acid shall be an oily

tested as specifie

(o8
3

3.2 Chemical and physical characteristics. Sulfuric acid shall conform to the chemical
and physical characteristics of table I when tested as specified therein.

TABLE I. Chemical and physical characteristics

ercent bv weioht
Tereent Dy wolpht Test
Characteristic Type 1 Type II h
aragr
Class 1 | Clags 2 | Class 1 | Class 2 paragrap
Sulfuric acid, percent by
weight, minimum 93.0 93.0 77.5 77.5 4.2.4.2
Specific gravity at 60°/60°F,
minimum 1.8347 1.8347 1.7040 1.7040 4245
Nonvolatile matter, percent by
weight, maximum ¢.025 0.025 0.05 0.05 4.2.44
Arsenic, parts per million
(ppm), maximum 0.02 — 0.02 —_— 4244
e S R atnrmal Cafotwy Nata Chaantc atarial Cafatuy TMNatn Clioate fAar crilfrrrin anid chall ha
-t eu/ LAYAGELLALZLE ULV AQVA LIAALU VO, AvadilLi Al vaivi AZAlQ WwIILLLO 11Ul DUlLIW IV aviu Jdliall U
nranmnarad anAd civhemittad hu tha Anntrantar 1m ananrdamas grthh CEMN_CTTI_212 {aaa £ 2\
prepai vy diiu suuviiiiueyu v iV Lulidaviul il avlul daiive Wikl 1 LA/ 7o M= J4 0 \(OLL Uy

4.1 Responsibility for inspection. Unless otherwise specified in the contract or pur-
chase order, the contractor is responsible for the performance of all inspection rcquirc-
ments (examinations and tests) as specified herein. Except as otherwise soccnfied in the

contract or purchase order, the contractor may use his own or any other facnl suitable
for the performance of the inspection requirements specified herem unless dicanpmvpd bv

1L i, LRI L2132

the Gox ernment. The Govemmcnt reserves the right to perform any of the inspections sct

forth in this qpec;f!car_lgn where such 1 cnpnrunnc are deemed ne cessary to ensure supp

and services conform to prescribed requirements.
4.1.1 Responsibility for compliance. All items shall meet all requirements of sections 3
and 5. The inspcction set forth in this specification shall become a part of the contract
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overall inspection system or quality program. The absence of any inspection requirements in
the specification shall not relieve the contractor of the responsibility of ensuring that all
products or supplies submitted to the Government for acceptance comply with all require-
ments of the contract. Sampling inspection, as part of manufacturing operations, is an
acceptable practice to ascertain conformance to requirements, however, this does not
authorize submission of known defective material, either indicated or actual, nor does it
commit the Government to accept defective material.

4.1.2 Contractor assurance of compliance. The contractor’s quality program or de-
tailed inspection system shail provide assurance of compiiance of all characteristics with the
applicable drawing, special packaging instruction, and specification requirements using, as

a minimum, the conformance criteria specified herein.

4.1.3 Alternative inspection provisions. Alternative inspection procedures, methods,
or equipment, such as statistical process control, tool control, and other types of sampling
procedurcs may be used by the contractor when they provide, as a minimum, the level of
quality assurance required by the inspection provisions specified herein. Prior to applying
such alternative procedures, methods, or equipment, the contractor shall describe them in a

Titten proposan submitted to the Government for evaluation and a‘provan (See 6.6.) When
requireu, the contractor shall demonstrate that the effectiveness of each proposed alterna-
tive is equal to or better than the quality assurance provnsxons specified herein. In cases of
dispute as to whether the contractor’s proposed zemauve pr‘cvmes equan quauty assur-
ance, the prov:sic‘ms of th cificat

provisions shall be specifically incorporate
tailed inspection system, as applicable.
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4.2.1 Lotting. A lot shall consist of the sulfuric acid of one type and class produced by
e ma a

one nl;mt from the same materials. and i

________ the same matenals, und
h

er essentiallv the sam
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4.2.2 Sampling.

o

4.2.2.1 For examination of packaging. Sampling shall be conducted in accordance
with table II. The sample unit shall be one filled unit or shipping container, as applicable,
ready for shipment.

4.2.2.2 For sulfuric acid test. See 6.5 for sampling and testing precautions. Sampling
shall be conducted in accordance with table Il. A representative specimen of approximately
450 milliliters shall be removed from each sample container and placed in a suitable clean,
dry container labeled to identify the lot and container from which it was taken.
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Number of containers in batch or lot | Number of sample containers

2 to 15 2
16 to 50 3
51 to 150 5
151 to 500 8
501 to 3,200 13
3,201 to 35,000 20
AL NN1 «~ &ENN NNAN 19
JO,UUl W0 OVuU,uuv S&
Over 500,000 50

TADT IO Coasrrelice s Crmm cralfsvean antid tactas

1000 111 oampuus AUL DUILULIILV auviu tTOow

Number of containers in batch or lot | Number of sample containers

2 to 25 2
26 to 150 3
151 to 1,200 S
1,201 to 7,000 8
T NANT ¢~ N NNN 1N
AR VAV U (O VAR R VAVAV/ iy
Over 20,000 20

4.2.3 Inspection procedure.

4.2.3.1 For examination of packaging. Sample unit and shipping containers shall be
examined for the characteristics listed below. Failure of any sample container to conform to
all characteristics shall be cause for rejection of the lot represented.

(a) Contents per container

(b) Container

(c) Container closure

(d) Vermiculite evident and correct

(e) Container free of damage and leaks

1M KAINMANTIITY ASSKIITAINY 12ANISN
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{(f) Marking evident, correct, and iegibie
(g) Palletization (when required)

PRI LI . 1 o T A cmemmls cmpmmimamnem talbiam 1aa A D D D) alhall o tacead .o

4.2.3.2 For suifuric acid test. Each sample specimen taken in 4.2.2.2 shall be tested as
P s A JE T SN SRS TP L IR SUPUIY U SRPS. SR JIPT DU SN
specified in 4.2.4. Failure of any test by any specimen shall be cause for rejection of the ot
represented.

4.2.3.3 For container leakage test. Each sample container taken in 4.2.2.3 shall be
tested as specified in 4.2.5. Failure of any test by any container shall be cause for rejection
Af tha lnt rameacantad
Ul uile 11Ul ICFICSC 1neu

4.2.4 Sulfuric acid tests. See 6.5 for sampling and testing precautions. Tests shall be
condinected ac followe
Vil UuVviILCU AT AVIMIV YT O

4.2.4.1 Appearance. Visually examine the specimen

s =il LAIL B At EL i

4.2.4.2 Sulfuric acid. Determine sulfuric acid in accordance with the total acidity
method of ASTM E 223.

4.2.4.3 Specific gravity. Determine the specific gravity of the specimen in accordance
with the Baume gravity method of ASTM E 223.

4.2.4.4 Nonvolatile matter and arsenic. Determine the nonvolatile matter and arsenic
content of the specimen in accordance with ASTM E223.

4.2.5 Container leakage test. Place the container in each of the following positions,
and leave it in each for a period of 15 minutes.

(a) Upright

(b) Upside down

(c) On one side (or one quadrant)

(d) On one end (or second quadrant)
(e) On other side (or fourth quadrant)

Examine the container after each period for any evidence of leakage.

S. PACKAGING ’

Note: The metric equivalents given for inch-pound quantities are nominal values pro-
vided for informational purposes and should not be considered as quantity requirements.
5.1 Packaging. Packaging shall be in accordance with the applicable requirements of
49 CFR 171 to 199 and the International Civil Aviation Organization — Technical Instruc-
tions for Safe Transport of Dangerous Goods by Air ICAO-TDGA) or the International

~J
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Maritime Organization - International Maritime Dangerous Goods Code (IMO-IMDGC), as
applicable to the mode of transportation. The packaging shall meet the applicable packaging
performance tests specified in ICAO-TDGA or IMO-IMDGC, as applicable.

5.2 Unit packing.

5.2.1 Onc-pint (0.5-liter) quantity. A quantity of 6 (+ 1'8 or -0) fiuid ounces (0.5
liter) of sulfuric acid shall be unit packed in a nominal 1-pint (0.5-liter) screw—cap glass or
polyethylene plastic bottie conforming to an IP.1 or IP.2 contamer of ICAO-TDGA or IMO-
IMDGC, as applicable. The IP.1 container shall conform to group A, class 1, type d, grade
optional with closure A or R, and outer seal A of PPP-C-186. The material used for the
bottle shall conform to type I, class M or H, grade 1 or 2 of L-P-390. The thickness of the
bottle shall be not less than 0.030 inch. The bottle shall be designed with a finish adapted to
a screw cap conforming to closure A or R of PPP-C-186. The closure of the bottle shall
conform to closure A with a separate liner or closure R of PPP-C-186. The tightened screw
cap shall be secured to the neck of the bottle by a strip of tape applied circumferentially
around, and centered over, the juncture between the skirt of the cap and shoulder of the
bottle neck. The tape shall have a nominal width of 2 inches and a length of not less than
one and one-third times the circumference of the screw—cap closure. The tape shall con-
form to type 1, class optional of PPP-T-66. There shall be no evidence of container leakage
when the bottle is tested as specified in 4.2.5. Each bottle shall be placed upright and
centered in a can with vermiculite cushioning. The can shall conform to type V, class 2,
type VI tin or terneplate of PPP-C-96. The can shall be coated in accordance with plan B,
with side seams striped of PPP-C-96. Sufficient vermiculite conforming to type 1, grade 3
of ASTM C 516 shall be used in each can to assure absorption of the entire contents of the
bottle in the event of leakage or breakage. The seams of the slip—cover can shall be sealed
with the same kind of tape used for the bottle. The IP.2 container shall be the same as
specified above except that the bottle shall conform to group A, class 2, style 1, grade 2,
closure A, seal A of PPP-C-186.

5.2.2 Five-pint (2.5-liter) quantity. A quantity of 5 pints (+5/8 or -0 ounce) (2.5 Ii-
ters) of sulfuric acid shall be unit packed as specified in 5.2.1 except the container shall be
a nominal 5-pint (2.5-liter) bottle.

s 7 s ~\

5.3 Packing. Packing shall be level A or B as specified (see 6.2).

§.3.1.1 Five-pint (2.5-liter) quantitv. Four S—-nint {(2.5-liter) bottles unit nacked ag

..... e-pint (z2.o-liter) quantily. lour o-pint (Z.Oo-liter) botties unit packed as
spnecified in 5.2.2 shall be nacked unrioght in a close—fittine water—renellent treated wooden
U‘J\-\-«Allvu BEE o e d o dw JaElA N r’ vvvv \Jr’l lbllt ik QLA wiIivJw Al\»\lllb’ AAN ® 2N Y3 lvl/\./llvll\r A WlAMW N YT WUV
ar nlvwnnd hbay The wanden hay chall canfarm ta the recAniramente af o A1 ~AAantainar Af
i k"‘] YWWUUVUW UUVUANA. AlIV YTUUUIVEL VUA OISl VULMUL LY WU JulG l\.ulull WwidINVAILOD Vi A TIN A VULIWALRIIVE U
ICAO-TDGA or IMO-IMDGC, as applicable. The plywood shall conform to the require-
rvimmte ~AFf A ATY AAntaimasr ~AF TAMN_TINIA Ae MO IMATY Y An asmemliaatlls Too A3 3283 ol
ments of a 40U container o1 1ICAU-1DUA or iMU-IMIIUL, as appiicabie. in aadition the
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5.3.2 Level B.

§.3.2.1 One-pint (0.5-lter) quantity. Twelve 1-pint (0.5-liter) bottles of sulfuric acid
unit packed as specified in 5.2.1 shall be packed upright in a close-fitting, weather-resistant
fiberboard box conforming to the requirements of a 4G container of ICAO-TDGA or IMO-
IMDGC, as applicable. Each box shall be closed and reinforced as specified in accordance
with the general packing requirements of ICAO-TDGA or IMC-IMDGC, as applicable.

5.3.2.2 Five-pint (2.5-liter) quantity. Fpur S-pint (2.5-liter) bottles unit packed as
specified in 5.2.2 shall be packed upright in a close-fitting, weather-resistant fiberboard
box conforming to the requirements of a 4G container of ICAO-TDGA or IMO-IMDGC, as
applicable.

5.3.2.3 Five-gallon (20-liter) quantity. A quantity of 5 gallons (+5 or -0 ounces) (20
liters) of sulfuric acid shall be packed in a nominal S-gallon (20-liter) polyethylene plastic
drum conforming to the requirements of a 1H1 container of ICAO-TDGA or MO-IMDGC,
as applicable. In addition, the drum shall have a handle to provide safe handling.

5.3.2.4 Six and one-half-gallon (25-liter) quantity. A quantity of 6-1/2 gallons (+7 or
-0 ounces) (25 liters) of sulfuric acid shall be packed as specified in 5.3.2.3 except that the
container shall be a nominal 6-1/2-gallon (25-liter) polyethylene plastic container.

5.3.2.5 Thirteen-gallon (50-liter) quantity. A quantity of 13 gallons (+13 or -0
ounces) (50 liters) of sulfuric acid shall be packed as specified in 5.3.2.3 except that the
container shall be a nominal 13-gallon (50-liter) polyethylene plastic container.

5.4 Overpacking, 1-pint (0.5-liter) quantity.

0
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5.4.1 Level A. Two packs of 1-pint (0.5-liter) bottles shall be overpacked in a close-
fitting, water-repellent treated wooden or plywood box. The wooden box shall conform to
the requirements of a 4C1 container of ICAO-TDGA or IMO-IMDGC, as applicable. The
plywood box shall conform to the requirements of a 4D container of ICAO-TDGA or IMO-
IMDGC, as applicable. In addition the plywood shall be not less than 3/8 inch thick and the
cleats 3/4 inch thick by 1-3/4 inches wide. Each box shall be closed and reinforced as
specified in accordance with the general packing requirements of ICAO-TDGA or IMO-
IDGC, as applicable.

5.4.2 Level B. Two packs of 1-pint (0.5-liter) bottles shall be overpacked in a close-
fitting fiberboard box conforming to the requirements of a 4G container of ICAO-TDGA or
IMO-IMDGC, as applicable.

5.5 Marking.

i Container compiiance markings. Each shipping container shaii be marked in ac-
cordance with ICAG-TDGA or IMO-IMDGC, as appiicabie.

nce with MIT -STD-129 and shall sh

.5.3 Military activities. In addition to the marking required bv 5.5.1.
1
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manufacture and lot or batch number of the sulfuric acid.

5.5.4 Hazard class label. Each shipping container and pallet load shall be labeled in
accordance with 49 CFR 171 to 199 and either ICAO-TDGA or IMO-IMDGC, as applica-
ble.

5.5.5 Proper shipping name. Each shipping container and pallet load shall be marked
with the proper shipping name in accordance with 49 CFR 171 to 199 and either ICAO-
TDGA or IMO-IMDGC, as applicable.

5.5.6 Precautionary marking. Each unit and shipping container shall be marked or
labeled, as applicable, in accordance with the 29 CFR 1910.1200(f) to show the required
precautionary information. Each outer container shall be marked to show the top of the
container by use of an arrow and the word “UP”.

5.5.7 Overpack marking. Each overpack shall be marked “Inner packages comply with
prescribed specification .” (Enter either 4C1, 4D, or 4G, as applicable.)

5.6 Palletization. All shipments of containers of § gallons or less shall conform to load
type VI in accordance with MIL-STD-147 and the pallet shall conform to type IV or V of

[y
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NN-P-71. When specified {(see 6.2), all other
the applicable requirements of MIL-STD-1

C|

ful, bv,t is not man datorv )
6.1 Intended use. Sulfuric acid in intended for use in galvanizing and plating ferrous
metals and for general purposes. Type I, class 2 sulfuric acid is generally used in soda-acid

6.2 Acquisition requirements. Acquisition documents must specify the following:

(a) Title, number, and date of this specification

(b) Type and class of sulfuric acid required (see 1.2)
(¢) Unit ouanmv reounred

Level of pac ng re

) kin
e) If palletiz isr

.3!

6.3 Material Safety Data Sheets. Contracting officers will identify those activities re-
quiring copies of completed Material Safety Data Sheets prepared in accordance with FED-
STD-313. The pertinent mailing addresses for submission of data are listed in
FED-STD-313. '

6.4 Batch. A batch is defined as that quantity of material which has been manufac-
tured by some unit chemical process or subjected to some physical mixing operation in-
tended to make the final product substantially uniform.

6.5 Sampling and testing precautions. This specification requires inspection of chemi-
cal material which is potentially hazardous to personnel. This specification does not purport
to address all of the safety problems associated with its use. Sulfuric acid is very corrosive
and dangerous when improperly handled. Contact with body results in rapid destruction of
tissues and severe burns. Adequate protection against any contact should be provided for all
parts of the body. Although the acid itself is not flammable, it may cause ignition by contact
with combustible materials; a highly flammable gas (hydrogen) is generated by the action of
the acid on most metals. Concentrated sulfuric acid (type I) should not be stored in lead
containers. Air pressure should never be used to empty carboys. It is the responsibility of

UV Yo

the user of thm QDBCIfI n to ecmhhqh appropriate safety and health practices and deter-
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6.6 Submission of alternative inspection provisions. Proposed alternative inspection
provisions should be submitted by the contractor to the procuring contracting officer for
evaluation and approval by the technical activity responsible for preparation of this specifi-
cation.

6.7 Significant places. For the purpose of determining conformance with this specifi-
cation, an observed or calculated value should be rounded off “to the nearest unit” in the
last right-hand place of figures used in expressing the limiting vaiue in accordance with the
rounding—off method of ASTM E 29.

6.8 Subject term (key word) listing.

Arsenic

Material Safety Data Sheet
Nonvolatile matter
Specific gravity

MILITARY INTERESTS: CIVIL AGENCY COORDINATING ACTIVITIES
Custodians: GSA - FSS (9FTE-10)
L 4 A T - TEC
Army - EA

Air Force - 68

Review activities:

Preparing activity:
Army - EA

Project No. 6810-1225
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

requiremems on current contracts.

Comments submitted on this form do not constitute or imply authorization to
waive any portion of the referenced document(s) or to amend contractual requirements.

INSTRUCTIONS
The preparing activity must complste blocks 1, 2, 3, and 8. In block 1, both the document number and
revision letter should be given
2. The submitter of this form must complete blocks 4, 5, 6, and 7
3. Ths preparing activity must provide & reply within 30 days from receipt of this form
NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of

3. DOCUMENTTITLE
SULFURIC ACID, TECHNICAL

4. NATURE OF CHANGE (identity paragraph number and include proposed rewrite, If possible. Attach extra sheets as needed.)

5. REASON FOR RECOMMENDATION

8. PREPARING ACTIVITY
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and Engineering Center

J.S. Army Chemical Research, Development

b. TELEPHONE (/nclude Area Code)
(1) Commercial

(301) 671-3259

{2) AUTOVON
DSN 584-3259

. ADDRESS (I/nclude Zip Code)
Commander

U.S. Army CRDEC
ATTN: SMCCR-PET-S
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AIAIN CAAA
LIULIVU—D48.L)S

- dardlratiac MEQ A~
Defense Quallty and Standardization Office

Telephone (703) 756-2340

IF YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:

5203 Leesburg Pike, Sulte 1403, Falls Church VA 22041-3466
AUTOVON 289-2340
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