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MIL-A-82667A(0S)
22 September 1978
Superseding
MIL-A-82667(0S)
31 January 1977

MILITARY SPECIFICATION
AMMONIUM PERCHLORATE, GENERAL SPECIFICATION FOR

This specification is approved for use by the Naval Sea
Systems Command, Department of the Navy, and is available
for use by all Departments and Agencies of the Department
of Defernse.

1. SCOPE

1.1 Scope. This specification covers the general requirements for
armonium perchlorate.

1.2 Classification. Ammonium perchlorate shall be supplied with
or without tricalcium phosphate {TCP) as specified in the applicable
detail specification. Purity and granulation shall be as specified in

the applicable detall specification.

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The following documents of the issue
in erfect on cate of imvitatlon fcr tids or reguest for proposals, form
a part of this specificatiorn tc the extent specified herein
SPECIFICATICNS
MILITARY
MIL-D-3464 Desiccants, Activated, Bagged, Packaging
Use anc Static Dehumidification
MIL-P-82646 Plastic Film,Conductive, Heat-Sealable,
Flexible
MIL-£-82667/1 Ammonium Perchlorate, High Purity
MIL-A-82667/2 Ammonium Perchlorate, Concditioned

—

i Beneficial comments {recommendations, additions, deletions) and
‘any pertinent data which mav be of use in improving this document
| should be addressed tc: Commanding Cfficer, Naval Orcnance Station,
| Standardization Division (€117, Indian Head, M 2064C, by using

the self-addressed Standardization Document Improvement Proposal

(DD Form 1426) appearing at the end of this Aocument or by letter.
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STANDARDS

FED-STD-313

MILITAR!

MIL-STD-105

MIL-STD-129

MIL-STD-414

MIL-STD-1218

Material Safety Data Sheets, Pfeparation

and the Submission of

Sampling Procedures and Tables for
Inspection by Attributes

Marking for Shipment and Storage

Sawp ing Procedure< and Tables for

_____ 2 A Ll £~
lllbpﬁ'\,vlull U\' Ior

Defective

L1 Tl ve

X"b‘l cent

;...J
44
o

ACS Chemicals

MIL-STD-1234 Pyrotechnics, Sampling, Inspection and

Testing
PUBLICATIONS
NAVAL SUPPLY SYSTEMS COMMAND

Publication 505/MCO P4030.19 Packaging and Handling of Dangerous
Materials for Trensporting by Military
Adrcraft

(Copies of specifications, standards, drawings and publications

requlred by suppllers in connection with spec1f1c procurement functions
should be obtained from the procuring activity or as directed by the

contracting officer).

o s} Nt avn sk T 3 mas S A e -'T“.-.,\ £~11 -.v-m A~ cCuments Larm a rmors+s ~F
Lo L Uil iJ ;L riacdiuilis . 141T LUL1V V\.Ll L U-U\. HTIILS 1Lulin a })a.\u_ vl
this specification to the extent specified herein. Unless otherwise
indicated, the issue in effect on date of invitation for bids or reguest
for proposal shall apply.
AMERICAN SOCIETY FOR TESTING AND MATERIALS
ASTM B 330-635 Average Particle Size of Refractory
Metals and Compounds by the Fisher
Sub-sieve Sizer
ASTM D 1348-61 Moisture in Cellulose
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ASTM E 11-70 Wire-Cloth Sieves for Testing
Purposes
ASTM E 203-75 Water Using Karl Fischer Reagent
(Ap pllcatlon for coples should be addressed to the American Society
for Testing and Materials, 191¢ Race Street, Philadelphia, PA 18103).
CODE OF FEDERAL REGULATIONS
46 CFR 140-149 Shipping
48 CFR 100-199 Transportation
(T Tt mmmctrat s CAcma~~e Cmvrms ccamr Romi] A+ ~me Amwa A A emen et AL
LI 1t siadle LLINLNHELILE LLLILLIS> 101 RO ULdlLlUlls ai€ HOw a }Jdl; Ol
the Code of Federal Regulations, available from the Superintendent of
Documents, Government Printing Office, Washington, DC 20402. Orders
should cite "'46 CFR 140-149 or 49 CFR 100-199'" the latest issue and
supplements thereto). ‘
NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION, INC AGENT

sification

F)
m

National Motor Freight

(Application for copies should be addressed to American Trucking
Ascociations, Attn: Traffic Deparmment, 1616 T Street, Washington,

C.C. 20036,
TTOTEARN, 7Y AQCCTTICATIAN O AT TTTT AGANT
iYL UYLl Sl T2 UAL LU Uil DI DD, AN
Uniform Freight Classification

(Application for copies should be addressed to the Uniform
Classificaticon Committee, Room 1106, 222 South Riverside Plaza,

Chicago, IL 60606).

{Technical society and technical association specifications and
standards are genera.ly aveilahle for reference from libraries. Thev
are alsc distributed among technical groups and using Federal agencies).

3. REQUIREMENTS

T 0 Netz:] speci<icaticns. The 1ndividiiz: mas+eri=] Teniivomantc

-~ - i o d w4 .,)/y\_*-A\—lALJVJA IR Adid Ay AU LR R YO By S A G d A\_\'!»A.LJ AR} Ly Iy
shall be as specifiec hereirn anc in accordance with the applicable detail
specifications In the event of anv conflict between requirements of
thic specificetion and the detail spe cation. the latter shall goverm.

3.2 Chemical and physical requirements. The chemical and physical
oy remente chall he A+ £ +h o o PUESSN T Tha Aat+tasd
1CYyULIThITIILS Sildll LT arawn 117om tne PJ'UPCI L1iE> .I.H 1;‘\DL.C 1. 111 Uuciladald
specification shall delineate the specific requirements.

(93]

Y e EIS/AeV W WU\ dhed A TILL LD WiV (I 1. T4 T. 1)
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3.3 Granulation and form. The average particle size, the size
distribution and the form of the crystals shall be as given in the detail
specification.

3.4 Material safety data sheets. The contractor shall prepare
and submit material safety data sheets in accordance with FED-STD-313

as specified in the contract (see 6.4).

5.5 Workmanship. The material shall be unsz“ﬂ, free from conta-
minants, foreign material or any other defect that would prevent its use

for the purpose intended.

TABLE I. (Chemical and physical pfopertjes.

ac1ti1on
oL Lalll

,
Q

Purity

Chloride, as NHyCl

Chlorate, as NH4C10

DTOTBIE, as Nh4ﬁrU3

uu oma LC, as I\Zbl U

Sulf e, as (Nh4)2504
1fated ash, calculated

as NaCl0x
Sulfated ash, calculated

— — 1

Tricalcium phosphate, as
Caz(P04)2

Moisture, surface
Mowsture, total
Water insolubles
Ether soluble
Total volatiles

Stability (hr)

pH

Friability, %passing

No. 100 (150um) sieve

Color

Granulation

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in
the contract, the contractor is responsible for the perronmance of all
inspection requirements as specified herein. Except as otherwise specified
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in the contract, the contractor may use his own or any other facilities
su1table for the periormance of the inspection requ1rements specified
herein, unless disapproved by the CGovernment. The Government reserves the

v +ha 3 + £Aavr+rh +h A s £3 h N
Tlght to p%‘l"quu any of the L"LSPGCLIOTLD set forth in the D}JC\..L_LL\_,GL.LUJI WNETre

such inspections are deemed necessary to assure that supplies and services'
conform to prescribed requirements,

4.2 Lot. A lot shall consist of the total quantity cf cross-blended
material. For non-cross-blended material, a lot shall consist of the
guantity produced in a single- batc“. OT when apufactu*ed by a con*inuous

- P T e T Uty PR - !"'4 -
process, & lot shall consist of the total guantity to be ofiered for
. + -3
L L

4.5 Sampling. The number of containers samplied shall be in accordance
with MIL-STD-£14, Level IV. - The containers sampled shall be selected by
a random process. From each container to be sampled, & primary sample of
appr011mate1w one (1) pint is taken by means of a grain thief or by another
appropriate device inserted to the maximum depth at random locations in
the container. Seal each primary sample in a one (1) pint glass jar and
lazbel each jar with the name, lot number and container number. The prlmary
samples from a lot shall be grOLped and blended to form three composite
samples. Each compesite sample shall consist of an approximately equal
amount of each primary sample from the specified number of primary samples.
When a lot consists of less than three containers each container shall be

sanpled. The sample portions thus obtained shall be grouped and blended
to foryr three ~ommncite coamrlac ac £A7 7 Avre -
i - Nd i ~dba Rl R A ST UL S N Qb a NS al LA AUWS .

oa

1f one container 1s recsived, three (3} samples are taxen, each bein
treated as a composite sample

two contziners are received, two {2) samples are taken from one
co T, one sample 1s taken Irom the other container, and each is
treated as a composite sample.

Blenc each composite thoroughly and label with the name, date, lot
nunber and container numbers. All acceptance tests shall be made on each
of the composite samples representing the lot. The average of the test
values obtzined on the compos 1 tes shall be used for acceptance purpeses.

a aldl
However, if during the sampling or testing it becomes apparent that the
10t is not wniforn throughout, the inspector may test any of the primary
samples for compliance with the specification. Primarv samples shall
be helcd for po<51ole future examination, should the composite samples
fail to meet the requirements.

4.4 Acceptance tests. The following acceptance tests as well as
any additicnal test listed in the deteil specification shall be performed

on each lot. The test results shall be compared with the detail specifi-
cation requirements. Any deviation from the specified value shall result
1 rejection of the lot. When specified in the contract (see 6.2), the
supplier shall submit a report giving the results obtained for all
inspections performed and a certified statement that the lot meets all
the requirements of this specification. Unless otherwise specified, all

5
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chemicals shall be ACS grade in accordance with MIL-STD-1218.

~ Tiva ~ A L AN [N ~ o~ I I i
4.4.1 Moisture. The Karl Fischer (KF) method shall be used with

any suitable apparatus. The general procedure for total moisture content
shall be by titration of a solution of the sample in a 3:1 mixture of

pyridine and methanol. The surface moisture is determined by titration
of a slurry of the solid sample in a solution or liquid medium saturated
with ammonium perchlorate. The end point may be determined either visually
or e]ectrometrjcally by means of either a direct or back titration of a
measured excess of KF reagent. The direct titration shall be in accordance
with ASTM E 203-75 and the back titration shall be in accordance with ASTM
D 1548-61. The mumber of replications, the specimen weight, the water
equivalent of the KF reagent and the D]e ision of the determination shall
be in accordance with the detail specification. The standardizetion of

the KF Aeaoeqt shall be performed daily in accordance with ASTM E 203-75.
All th
ct all Teagents
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4.3 Chloride. The chloride content shall be calculated 2s ammonium

4,
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4.4,4 Chlorate. The chlorate content shall be calculated as ammonium
chlorate and shali be determined by reduction with ferrous sulfate solution
followed by a Mohr titration with silver nitrate. A bla“} titration shall
be conducted on the same volumes of solution and guantities of reagents
as those used in the aetﬂrmlnatlon Alternatively, the chlorate shall

pe determined colorimetrically in acid %o*u‘zor u51ng c-tcliidine reagent by
comparison with a standard chlorate solution.



Downloaded from http://www.everyspec.com

MIL-A-82667A(0S)

: 4.4.5 Bromate. The bromate content calculated as ammonium bromate
shall be det"‘iﬁéﬁ’by oxidation of iodide to free iodine followed by a
thiosulfate t1trat1on. A blank titration shall be conducted on the

same volumes of solution and quantities of reagents as those used in

the determination.

4.4.6 Sulfated ash. The sulfated ash weighed as sodium sulfate and
calculated as sodium perchlorate shall be determined by sulfuric acid
digestion of the sample followed by volatilization of volatile salts and
welghing the residue.

4.4.7 Iron. The iron content cf the sample, calculated as ferric
oxide shall be determined on the residue from the sulfated ash determina-
tion. The residue shall be dissclved in concentrated hydrochloric acid

and diluted in a volumetric flask. The resulting solution shall be compared
colorimetrically with a standard solution with a known iron content using
either potassium permanganate and thiocyanate or hydroxylamine and
o-phenanthroline for the colerimetric end point.

4.4.8 pH. The pH shall be determined on a saturated scolution of
the sample dissolved in hot distilled water and reprecipitated using a
suitable potentiometer having glass-calomel electrodes.

4.4.9 Sodium and potassium. The sodium and potassium centent shall
be determined by flame photometry.

4,¢,1C Pnesphate. The phesphate content of the sample shall be
termined by comparing the abscrbance of the sample solution witn a cali-
bration curve of concentration cf & vanedate molybdatle complex versus

absorbance.

T insclubles. A sample of the armopium perchl e
tiiled water. The solution shall be filtered and the

1S
ter weicghed
ter weighec.

4.4.12 Granulation. The average particle size and the particle size
distributicn shall be determined by one of the following four methods in
accordance with the detailed specAflcatlon.

a. Particle size shall be determined in accordance with ASTM B
330-65

b. Particle size shall be determined in accordance with
MIL-STD-1234, Method 201.1.

¢. Particle size sral1 be detervlned using & stack of eight-inch
(8"} diameter U.S. Standarc sieves confcrming te ASTM E 11-70 shaking with

a Ro-Top shaker and timing with an automatic timer. The results shall be
reported as cumulative weight percent retained on each sieve.

d. The same procedure of c. above shall be used and the results
calculated as a cumlative weight percent and a weighted average mean diameter.
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4.4.13 Visual inspection. All samples shall be visually inspected
to verify conformance to the workmanship requirements.

4.4.14 Packaging inspection. The packaging, packing and marking
shall be inspected to verify conformance with the requirements of section
S. Sampling shall be in accordance with MIL-STD-105 with an AQL of 2.5%.

5.1.1 Level A. Leve
conforming to Type I of MI
in the contract (see 6.4).

r-»J

5.2 Packaging. Packaging shall be level A or level C as specified
in the detail specification (see 6.2).

5.2.1 Level A, A maximum of 1 of ar T
consistQ of 50% by weiOht or _more of 15 um or smal]e; parti

49 CFR 17'.131. The drum shall De lined with a conductive plastic liner
in accordance with MIL-P-82646 and shall have z maximum capaczt\ of
50 gallons. ShlpmeuL shall be by motor vehicle or rail freight. Trailer
on flat car service shall not be authorized.

£.2.2 Level C. A maximzn of 100 1bs of ammonium perchlcrate that
consists of less than 50¢ by weight of 15 um or smaller particles shall
be packaged in accordance with 40 CFR 172 153, 171.154 and 173.229(a)
or in contaiﬁﬁrs of equa; or greater stzengtf and efficiency that have

5.3 Marking. Merking shall be level A or level C as specified
in the detail specification (see 6.

5.5.1 Level A. Level A packages shall be marked in accordance with
MIL-STD-129, 49 CFR 171-178, and the following:

a. Container Markings:

"HIGH EXPLCSIVES - DANGEROUS {AMMONIUM PERCHLORATE)
(Letters shall be at least 7/1¢ inch in height)

1Yy ¢ N [adanl ™ T
U.S. COAST GUARD IX-E

ST 3 T Tt
DOT SPECIAL PERMIT NQC. 4042 APPLIES

Title, nunber and date of this specifica
Manufacturer's name ané location

Type and class of material

Net weight

Lot number, batch number(s], and date of manufacture

ion

rt

7
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b. Bill of Lading Description:

"High Explosives (Ammonium Perchlorate, NOIBN, Class A)
UFC #11, Item 22430, NMFC 13, Item 43050
DOT Special Permit No. 4041 applies"

c. Label requirement: Orange label (per 4% CFR 173.405) for
air shipments apply "Explosive A" Label as required by Rule No. 5 of
NAVSHPPIR 5§05 /MOD PANZN . 10
ANy DU D UL SO TINAY A TUOV - -

¢. U. S. Coast Guard Ciassification: CLASS IX-B

e. Quantity Distance: Group 7

f. Fire Fighting Specificetion (DD Form 83¢): Group V

5.3.2 Level C. Level C packages shall be marked in accordance
with MIL-STD-129, 49 CFR 171- 178 and the following:

a. Conteiner Marking:

“Armoniur Perchlorate, Oxidizing Material - Keep Fire Awa)
Iith, number and date of this specification
Manufacturer's name and location
T\pe and class of material
Net weight
Lot mrmper, batch number{s:, and date ©I manuiaciure
Storage concitions
Contract number
©. Bill of Lading Description:
"Oxidizing Material - Ammonium Perchlorate - Keep Fire Away
UFC #11 Item 22430
NMFC 713 Item 43050"
c. Label Reguirement:
Yellow Label (Per 49 CFR 173.13)
For air shipment, apply Yellow Label as required DY Rule NC. iy
of NAVSUPPUR 505/MCO P4030.1¢

&. U.S. Ccast Guard Class: Oxidizing Material {46 CFR 146.22
200 Table E)

e. Quantity Distance: Inert

f. Fire Fighting Specification (DD Form 836): Group I
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6.1 Intended use. This material is intended for use as an oxidizer
in solid p1ope11antsg?‘r the CCU-22/A Cartridge Impulse Assembly and the
CKU-5/A Catapult Ejection Seat Assembly and other rocket motor applications.

6.2 Ordering data. Procurement documents should specify the following:

B T | T e e e i e e e S e _
. L. 1 rrocurIemelit ‘BUiIt’Hlt‘ll S,
Title, number, revision lstter and date of this

b, Quantity required.

c¢. Whether tricalcium phosphate conditioner 1s required.

A Dlars AT Tncnactian
A PSS & S 4 .Lll.)}Jb\, CaAila
e. Level of packaging and marking recuired (see :.Z and 5.3).

f. Place of delivery

g. Anount of desiccant reguired (see 5.1.1).

h. Safety precautions [see 6.3).

6.2.C Contract date reouirements. When this specification is
used 1n a procurement which incorp rates & DD Form 14Z3 anc invokes the
provisions of 7-104.0(n) of the Armed Services Procurement Regulations,
the data requirements identified below will be developed as Cpebltled
Tar Acn  Asmeaaams s — TNran T moen T2 -l IMTy T Y L £ AN ~— 312 P 1
Ly 1) cippiuvcu idia 1 L8 JUCcdHUI J}.)le)‘l VUL ronn J.UOH_) dild geiliverec ln
arcardance with the anmrnvued Contrarcrty Nats Raaniremente Tiec+r (MN Tavm 1427)
Gl wws Wi O LA SN Y Lile Qpprd Uiy ou WllLl e L JGLag FANWACL W S U SR ) § LS b i SR S S0 G2 8 LA FER IO J.“'-..Jj
incorporated inte the contract. When the provisions of AQPR-"-104.9(p}

are not invoked, the data specified below will be delivered by the
contractor in accordance with the contract requirements. Deliverzble data
requirec DY thls specification is citec¢ in the following paragraph:

TYATV A AT £ TY T '\’fr-ri v«,hr—nv ™NT e ATITYY T AT T T
FARALRAYD DALA RoUJiIRZMENTS ArFLL = DID
4.4 Test report DI-T-3721

I data item descriptions required bv the contractor i
h specific procurement functiorns shoulcd be ohtalneA :
the DTO;J*an activity or as directec by the contracting cificer).
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Regulations (ASPR) 1-323.
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NOTE: When this specification is used as part of the
description of work to be accomplished by a Government
activity, the safety precaution reguirements of
"Ammunition and Explosives Ashore'' (OP §5) should be

6.3.1 Explosive hazard classification. The Bureau of Explosives

rd
has determlned that when 50% by weight or more of ammonium percniorauc

is 15 um or smaller paTtlcléS the ammonium perchIOTate is a ng“
C‘\PLU\.L\’C? and must be hm.uled, pac}ted and marked SCCOTdiﬂgl}’. 1€
contracting officer is directed tc section 5 herein and NAVSEAINST 8023.1
for the explosive hazard classification. Certain classes of MIL-A-82667/1

and MIL-A- 8766f/2 meet this criterion.

€.3.2 Hazard notice. The ammonium perchlcrate described herein
is an oxidizing material and/or high exp1051ve and consequently presents
PR SN T [ oI NarAT3IwmA cHt A A r—\—\-w‘—\mr\n Tha ~rAn*yvart+Ar
d nazard 1n manuiaciure, nanas 15, SLULdET aliu 2l ymuu,. inC Contracilr
should recognize this hazard and take approprizle measures to guard and
protect against fire, explosion, adverse environment, corrcsive atmosphere,
rough handling and lectrlcally induced incidents

6.4 Material safety data. Material safety data sheet requirements

are applicable Znd should be specified in the contract as required by the
....... PRIV 0 P R S fACDDY 1 772 D
r\illlﬁu DC"\.LLCD 'IULLxlt Il C r\t‘gu al LUl (AOrn) d4-oco. 4.

6.5 Marginal identification The margins of this specification are
mzrked with an aSterlsk 10 1ncicate where changes {additions, modifications,
corrections, delieticns; from the previous issue were made. This was done
as & cconvenience onily ana the Govermment assumes Ne 1iability whatsoever
for anyv inaccuracies 1in these notations. Eidders and suppliers are
cautioned to evaluate the requirements of this document based on the
entire content irrespective of the marginal notations and relationship to
the last previous issue.

Custodian: Preparing Activity:
Navy - GS Navy - 0OS
Project No. 6810-NASY
11
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nUCTICNS: Ina continuing effort to make our standardization documents better, the DoD provides this form for use in

“1iling comments and sug 5‘ -stions for improvements. All users of military standardization documents are invited to provide
i v b AA_‘L_J £_13 1 _ 1 _ ~ AL 1 PO | | . A 1 =~ sL _ v __ 1 /N M QT a DY I PR §

tali1ons, Jl]IS lorm ma y nea, 10iaea along tne unces i1naicaied, tapeda aiong inhe Jo0se eage (VU IYUL Ol ALL anda

A Vo blasl B Wa or enarifioc ac mnaccihlna nhont nerinnlor neahlam arane cunah se wemrding whinskh ransiirad inforneaiatinm  wwar
Q. i CIVLA VU, DT &b o Cilic ao> FUDDIILITC QaUUVUL palutldial prouicill adtdad Suldl a» Uldidly wililn l‘:quucu X RS B AT A weD

-5._':3({ rr\:trirﬁup loose ambiruong or was incomnpatible and give nronosed wording chenaes w irh wol 14 slleviate the

ivid, restniclive, loose, ambiguous, or was incompatible, and give proposed wording chenges which uld alleviate the

lems. Enter in block 6 any remarks not relsted to a specific paragraph of the document. If block 7 is filled out, an

owiedgzement will be mailed to you within 30 days to let you know that your comments were received and are bem;_:

dcred.

: This form may not be used to request copies of documents, nor to request waijvers, devistions, or clarification of

ficaticn requirements on current contracts, Comments submitted on this form do not constitute or imply authorization

sive any portion of the referenced document(s) or to amend contractusl] requircments.

(Foic along thus line)

STRIENT OF THE ARMY t ” ” ,
1
il 1]
AL BUSINESS ™31 ,c'\;‘r\\;, DTN/ A ) -
TV FOR PRIVATE USE 5300 SBUSINESS R=PLY MAIL LTImUTILITIA
FIRST CLASS PERMIT NO. 12062 WASHINGTON D C 7T e e s
POSTAGE W.LL BE PAID BY THE DEPARTMENT OF THE ARMY [r7 nmmrmeess ey

I R T LA he ]

Commander prm mrares i
U> Army bilectronlcs Kesearcn o vevelopment e ey
Command et s
ATTN: DRDEL-ED T TS
Adelphi, MD 20783 T =
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STANDARDIZATI
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ON DOCUMENT IMPROVEMENT PROPOSAL
(See Instructions — Reverse Side)

1, DOCUMENT NUMBER 2. DOCUMENT TITLE

3a. NAME OF SUBMITTING ORGANIZATION

4 TYPE OF ORGANIZATION (Mark one)

D VENDOR
r—
| I USER

kb, ADDRESS (Street, City, State, ZIP Code)

‘:.5_ PROBLEM AREAS
g o Parngraph Number and Wording:

t. Recommanded Wc-ding:

¢. Reason/Rationale for Recommendcation:

7a. NAME OF SUBMITTER (Last, First, MI) — Optional

b WORK TELEPHONE NUMBER (Inciude .
Code) — Optional

c. MAILING ADDRESS (Street, City, State, ZIP Code) — Optional 8. DATE OF SUBMISSION (YYMMDD)




