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I METRIC |
MIL-A-175C
11 August 1983
SUPERSEDING
MIL-A-175B
9 December 1976

AMMONIUM NITRATE, TECHNICAL (METRIC)

This specification is approved for use bv all
Departments and Agencies of the Department of Defense.

1.1 Scope. This specification covers two classes of technical grade
ammonium nitrate.

1.2 Classification. Ammonium nitrate shall be of the following classes as

specified (see 6.2):

Class 1 = Medium grind
Class 3 - Coarse grind

2.} Government documents.
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peciiications, standards, and
the following specifications, standards, and handbooks of the issue listed in
that issue of the Department of Defense Index of Specifications and Standards
.
(DoDISS) specified in the solicitation form a part of this specification to the

extent specified herein.
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i [ 9AN
JAN-A~183 - Acid, Nitric (For Ordnance Use)
MIL-Z-291 - Zinc Oxide, Technical
STANDARDS
MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes
MIL-STD~129 - Marki for Shipment and Storage
MIL-STD-147 - Palletlzed Unit Loads
MIL-STD-1168 - Ammunition Lot Numbering
2.1.2 Other Government documents, drawings, and publications. The following
other Government documents, drawings, and publications form a part of this spec-—
ification to the extent specified herein.
CODE OF FEDERAL REGULATIONS (CFR)
49 CFR 171 to 179 - Department of Transportation Hazardous Materials
Regulations
(The Code of Federal Regulations is available from the Superintendent of Docu-
ments, US Government Printing Ofiice, Washington, DC 2040Z. Orders for the
above publications should cite "s49 CFR 171 to 179.7)

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions
should be obtained from the contracting activity or as directed by the contract-
ing officer.)

2.2 Other publications. The following documents form a part of this speci-
fication tc the extent specified herein. The issues of the documents which are
indicated as DoD adopted shall be the issue listed in the current DoDISS and
the supplement theretc, if applicable.

UNIFORM FREIGHT CLASSIFICATION RULES

(Application for copies should be addressed to the Uniform Classification
Committee, koom 1106, 227 South Riverside Plaze, Chicago, IL 60606.)

NATIONAL MOTOR FREIGHT CLASSIFICATIOR RULES

(Applicatior for copiec should be addressed tc the American Trucking Associa-

tions, Inc., Traffic Department, 1616 P Street, NW, Washington, DC 20036.)
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ASTM STANDARDS

D1193 - Reagent Water
Ell - Wire-Cloth Sieves Fo
E203 - Water Using Karl Fis

(#pplication for copies should be addressed to ASTM,

Philadelphia, PA 19103.)

T - . . .
{Industry associztion specificat
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and using Federal agencies.)
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Characteristic vra - .
: Minimum : Maximum : paragraph
Ammonium nitrate : 99.0 —-—— o b.2.401 :
i Moisture - : - o 0.15 40204020
: Ether—-soiuble materizl : - (.10 ¢ bh.20403 0
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Chlorides : —— o G.02 AN
5.2 Farticle size characreristics.
3.3.1 Class 1. No less than 99.0 percent by weight class 1 ammonium nitrate

shall pass through a 2.00-millimet
4.2.4.10.
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3.3.2 Class 3. No less than 99.9 percent by weight class 3 ammonium nitrate
shall pass through a 63-mm sieve when tested as specified in 4.2.4.10.

3.4 Zinc oxide. When specified (see 6.2), 0.50 to 0.90 percent by weight
zinc oxide conforming to MIL-Z-29]1 shall be added to the ammonium nitrate. The
amount added shall be determined as specified in 4.2.4.11.

4. QUALITY A

4.1 Responsibility for inspection. Unless otherwise specified in the con-
tract or purchase order, the contractor is responsible for the performance of
all inspection requirements as specified herein. Except as otherwise specified
in the contract or purchase order, the contractor may use his own or anv other
facilities suitable for the performance of the inspection requirements speci-
fied herein, unless disapproved by the Government. The Govermment reserves the

~t AvE A amsy A L demoem e o~ £l 2 1. 2 oL s R T
right to perform any of the inspections set forth in the specification where
such inspections are deemed necessary to assure supplies and services conform

4.2 Quality conformance inspection.

4.2.1 Lotting. A lot shall consist cf the ammonium nitrate produced by one
manufacturer, at one plant, from the same materials, and under essentially the
same manufacturing conditions provided the operation 1s continuous. In the

event the process is z batch operation, each batch shell constitute a lot (see
6.3). Each lot shall be identified and controlled in accordance with MIL~STD-
1168.

4.2.2 Sampling. See 6.7 for sampling and testing precautions.

6.2.2.1 For examinatiorn of packaging. Sampling shall be conducted in accord-
- A i +h MTT —aQTN=1NK
Qi = Wl Wil 14 «Lu (W v, AU

4.2.2.2 For ammonium nitrate test. Sampling shall be conducted in accord-

ance with table I1. A representative specimen of approximately 500 grams (g)
shall be removed from each sample container and placed in a suitable clean, drv
container labeled to identifyv the lot and container from which it was taken.

TABLE 1I. Sampling for ammonium nitrate

: Number of containers in batch or lot : Number of sample containers :
: 3 to 150 : 3 :
: 151 to 1,200 : 5 :
: 1,201 to 7,000 : g :
: 7,001 to 20,000 : ¢

: 10 :
Over 20,000 : 20 :

o0 ee
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iner leakage test. Sampling shall be conducted in accord-
5

4.2.3 Inspection procedure.

4.2.3.1 For examination of packaging. The sample unit shall be one filled
unit or shipping container, as applicable, ready for shipment. Sample unit and
shipping containers shall be examined for the following defects using an AQL of
1.C percent defective:

(a) Contents per container not as specified
(b) Container not as specified

(c) Container closure not as specified

(d) Container damaged or leakin

. oo

(e) Unitization not as specifie
(f) Marking incorrect, missing, or illegible

4.2.3.2 For ammonium nitrate tests. Each sample specimen taken in 4.2.2.2
shall be tested as specified in 4.2.4. Failure of anv test by anv specimen
shall be cause for rejection of the lot represented.

4.2.3.3 For contziner leakage test. The sample unit shall be cne ¢ ine
The sample containers selected in 4.2.2.3 shall be tested as specified in 4.2
using an AQL of 1.0 percent defective.

“«.l.&  Ammonium nitrate tests. See £.7 for sampling and testing precautions.
Water in accordance Vlth ASTK Di193, tvpe as applicable, and reagent grade
chemicals shall be used throughout the tests. Where applicable, blank determin-
ations shall be run and correcricons applied where significant. Tests shall be

conducted as follows:

4.2.4.1 Ammonium nitrate. 7To 100 milliliters (mL) of water in an Erlenmeyer
flask add 25 mlL of a &4O-percent by weight solution of formaldehyde and a few
drops of phenolphthalein indicator solution. Neutralize with C.IN sodium
nvdroxide solution, add approximately | g of specimen weighed to the nearest

0.0 milligram (mg), heat the mixture to 60°C, and then cool to room tempera—
ture. Titrate the solution with 0.15N sodium hydroxide to an end point which
persists for 30 seconds. Calculate the percent by weight ammonium nitrate as

&.005AR
Percent ammoniuwm nitrate = W
where: A = Milliliters of sodium hvdroxide solution used in the titrationm,
B = Normalitv of the scdium hvdéroxide solution, and
W = Weight of specimen in grams

wn
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4.2.4.2 Moisture. In the absence of zinc oxide in the ammonium nitrate, use

the alternate method. In the event of failure by the alternate method, or if
zinc oxide is present, use the standard method. 1In case of dispute, the
standard method shall govern.

(a) Standard method. Determine percent by weight moisture in the
specimen in accorcance with ASTM E203 using toluene as the sample solvent.
(b) Alternate method. Weigh tc the nearest milligram approximately
10 g of specimen into a tared wide-form weighing dish. Heat at 100°C for 2
hours or at 70°C for 5 hours, cool to room temperature in a desiccator, and
weigh to the nearest milligram. Calculate the percent by weight moisture as
follows:
1NN A - R
. FRVACAND Y joly)
Percent moisture = i
w
where: A = Weight of specimen and dish before heating, in grams,
B = Weight of specimen and dish after heating, in grams, and
W = Weight cf specimen in grams.

4.2.4.3 Ether-scluble materisl. Drv & clean 150-ml beaker in an oven at
100°C for 1 hour, cool toc room temperature in desiccator and welgh to

i e nearest milli
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batl: and transfer to the weighed beaker. Rinse out the extraction
several S-mL portions of ether anc add to the mainm extract in the beaker.
Cover the beaker with a ribbed watch glass and evaporate on & steam bath.
After the solvent is removed, heat the beaker and residue in an oven at 100°C
for 1 hour, cool to room temperature in a desicc g h to the neare

milligram. Calculate the percent be weigh
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Percent ether-scluble material =

where: A = Weight of specimen residue, in grams, and
W = Weight of specimen in grams.

o n a icca , and G
Calculate the percent by weight water—insolu ble material as follows:

(o)

171 lime mombinia bk wdd T an a2 0 22 - - .

o}
|
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Percent water—-insoluble material i

where: A = Weight of residue, in grams, and
T T . 3 -
W = Weight of specimen in grams-:

4.2.4.5 Insoluble material retained on a 425-micrometer sieve. Weigh to the
nearest (.0l g approximately 100 g of the specimen, transfer to a beaker, and
dissclve in hot water. Pour the solution through & tared 425-micrometer sieve
I from the beaker to the

el n 2 oA

conferming to ASTM Ell. Transfer any inscluble me a
sieve by means of a jet of water. Wash the inscluble mat

erial i Tne slieve
P A < z . i e mm e s Smormliihlas mAataovrial
thoroughly bv means of a jet of hot waster. When no more insocluble material
o ” . - . - ) - no
passes through the sieve, dry the sieve and residue remaining on 1t at 100°C
for 1 hour and weigh to the nearest 0.0l g. Calculate the percent by weight
insoluble material retained on the sieve as follows:
Percent insoluble material retained = 1004
on‘a 425-micrometer sieve W
. . v : - s - N N - . : _ 5
wnere: A = Weight oI materlal retalnec¢ on tnhe sieve, in grams, and
W = VWeight of specimen in grams.

L.2.4.6 Acidityv, as nitric acid. Weigh to the nearest 0.0 ¢ approximately
100 ¢ of the specimen and dissolve in 400 mL of water. Filter, add methyl red
indicator. and titrate with G.1N sodium hvéroxide sclution. (Calculate the per-
cen: by weight aciditwy, as anitric acic as follows:

AT
D JAD
Percent acicitv = .
where: 4 = Milliliters of sodium hvdroxide solution usecd in the titration,
E = Normalityv of the sodium hvdreoxide solution, and
W = Weight of specimen in grams.
o © <o
4.2.45.7 Nitrites.
- i 3 : | 3 [ - Ty e . e B o AF
(¢) Metaphenvlieneciamine nhvérocihleride sclution. Dissclve 0.2 g cf
- N N B 5 NG R B - 2 . ~ne T v e TE +#hmr ornliie
metaphenvlenediamine hvdrochloride sclution in 10U ml of water. [T the souu
cior ie coclored when prepared, add some animel charcoal, shake theroughly, anc
filter to decolorize.

{b) Procedure. Dissclve 1.7 ¢ of the specimen irn

adc 1 ml of lC-percen: by volume sulfuric acid and I mi of the meta J
ciamine hvdrochioride sclutiorn preparec in (z). Ne vellow or vellowish—brown

cclor shell develop.
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4.2.4.8 Sulfates.

(a) Specimen solution. Weigh 10 g of the specimen to the nearest
0.01 g and dissolve in 500 mL of water. Transfer a 40-mL aliquot of this speci-
men to a 50-mL Nessler tube. Dilute to the mark with 0.1N barium chloride solu-
tiom.

(b) tandard solution. Weigh 0.780 g of bar c e and dis-
solve in 1 liter (L) of water. Transfer a 10-mL aliguoct of this solution to a
1-L volumetric flask and dilute to the volume mark with water.

(¢) Procedure. Transfer 40 mL of the standard solution prepared in
(b) to a 50-mL Nessler tube and dilute to the volume mark with 0. 1IN sulfuric
acid. Compare the turbidity in this tube with the tube prepared in (a) The

4.2.4.9 Chloride. Transfer a 5.0 g portion of the specimen to a 100-mL low-
form Nessler tube. Add 50 mL of water and shake until solution is complete.
Add 10 mL of & l10-percent by volume solution of nitric acid and 2.0 mL of
10-percent silver nitrate solution and mix well. Simultaneously and in the
same manner prepare a standard containing ! mg of ammonium chloride and S g of
chloride—-free ammonium nitrate and the same amounts of reagente used in prepar-
ing the tube containing the specimen. As soon as the silver nitrate solution

is added comnare the turbidities of the gnecimen solution and the standard

uuuuu y LLLpalC LaTS SpPTLCLlTh SULULIOn

solution. The turbidity of the specimen solution shall be nc greater than the
turbidity of the standard solution.

4.2.4.10 Pa;tlcle size characteristics. Use & sieve conforming to ASTM Ell.
Place the required size sieve on a bottom pan. VWeigh 100 g of specimen to the
nearest U.1 g and transfer to the sieve. Cover the sieve and sift for min
utes with a mechanical shaker geared to produce 300 + 15 gvra 150 + 10
taps of the striker per minute. Weigh and calculate the perc N
specimen which passed through the sieve and the percent by we

the sieve.

]

-

o

tions an
ent by welght
ight retained on

4.2.4.11 Zinc oxide. Weigh to the nearest milligram approximately 1C g of
the specimen and transfer to a tared 100-mL evaporating dish. Heat on a hot

plate until all the ammonium nitrate has been driven off, then heat over a gas
flame to a dull %eat cool to room temperature im & Ges1ccator, anc weigh to
the nearest 0.1 mg. Calculate the percent by weight zinc oxide as follows
1004
Percent zinc oxide = -

Weight of residue, in grams, and
Weight of specimen in grams.

where: A

=
]
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If the residue is red in color, dissolve it in hydrochloric acid, precipitate
any iron present by the addition of ammonium hydroxide, and filter through
filter paper conforming to type II, class 5 of NNN-P-1475. Ignite and weigh to
the nearest 0.l mg. Calculate the corrected percent by weight zinc oxide as
follows:
100(A - B)
Percent zinc oxide {corrected for iron) = W

where: A = Weight of residue from original ignition of specimen, in grams,

B = Weight of ignited residue from ammonium hvdroxide precipitation, in

grams, and
W = Weight of specimen in grams.

;oA
Sl

5 Container leakage test. Determine container leakage in accordance
with the test for container leakage in 49 CFR 178.241-4.

S. PACKAGING
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5.1.1 Level A. A quantitvy of 25.0 (+0.5 or =-0) killograms {kg) of ammoniur
g

nitrate shall be unit packed in accordance with Department c¢f Transportation
(DCT) regulations in a polveth\lene bag. The bag shzll be made of twe plys of
righ-density pclivethvlene film laminzted together, so that the orientation as
¢ direction of ex:trusion of each plv of film ie at rignt angles tc the other.
Tne bag shall be closed tc comply with 4¢ CFRK 178.241-3 and shell not rupture
A ki a2t Ll i f e mmb o~ calam ecmorad e memand S e LD R

O SHOW S11 011y O. COLLELHLDS WHEIL LEdLEU ad DJprllrildcl Lil Tecoee

5.1.2 Level C. A quantity of 35.0 (+0.5 or -C) kg of ammonium nitrate shall
be unit packed level C in a bag in accordance with DOT regulations, and in a
manner to assure protection of its specified purity and cuantity from supply
source to first destination.

um nit

5.2 Packing. MmOt

{see 6.2 and 6-5).

5.2.1 Level A. Unit packs of 5.1.1 shall require nc further protectiorn for
shipment other than unitization.

5.7.2 Level C. Ammonium nitrate, unit packed level { as specified in 3.1.Z,
shall be packec level C in accordance with DOT regulations and in & manner U0
esure safe deliverv from supply source tc destimation and for & minimum period
ir storage of six months. Containers shell be acceptadble te the common carrier
ané shall be in accordance with Uniform Freight Ciassification Kkules, Natiomal
Motor Freight Classification Rules, and rules of other intended modes of trans=
portation.

\Ne}
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strapping. Uniform quangltles of level C cont
manner to assure carrier acceptance and safe dellvery
in accordance with Uniform Freight Classification Rul
lations applicable to any other intended mode of tran

(@)

gs of ammonium nitrate

f MIL-STD-147 using the
<A/ Armd A deloaae Lo 12
id 4, 4ana eictner oonaing
hondine moane ¥ 1 and
bonding means K, L, and M
shall be unitized in a

at first destination, and

es and the rules and regu-
sportation.

. Marking. Leve and containers and unitized loads of ammonium
A rrarAa ~Akha 11 e mavwlrad amAd Tahalard 4o ama - dmmmm el a2l AETT omn_ YN0 nAT™ L N 1
liitliaite bdiiaidi Dt ialneld aild Jddoelied inn aClordgance wWiltn lMib—oib=is¥, DUL Tegula-
tions and 21l other apnlicable reculatione {(gee 6.5) Trn nAAI+4 AN Aarh AATm—
...... o hana [o RS L e Gt O uas AT ELEULO e vLLo A= g Ve e AL GUU,LL.J.\lIA, caciti UL
tainer shall be durably and legibly marked with the following precautionary
marking:
HAZARDS :
STRONG OXIDLZER
TOXIC BY INHALATION
TOXIC BY INGESTION
DANGER! STRONG OXIDIZER.
CONTACT WITH CTHER MATERIAL
MaY CAUSE FIRE.
WARNING! HARMFUL IF INHALED OR SWALLOWED.
IRRITATING TO EYES, NOSE, AND
TN AT
PR Y ANV Y e SFaN )
Keep from contact clothing anc other

combustible mate
May

with
erials

explode under cor:inemeﬂ* and high temperatures.

Can react vigorously with reducing materials.
Do not store near combustible materials.
Store in tightlv closed container.

Romnatic anAd ook Anmms amd s = -l’\ Wiy

NnNCiinuv veoc aliu wadli! L,U an.u.uc [ g €Y LOC ILLLLC
nromntliv.
lafiaitt d

4veid breathing dust.

Keep container closed.

Use with adequate ventilation.

FIRST AID: If in eves, flush with plenty of
water Ior ar least 15 minutes. If inhaled,
_______ e Lam e m 2o TEL mesn VN mven A I R
ieipove U LLebll &Ll . di SwallWwWed, dLlULlEe
Lo+ wuetar Ay mT 1L Tf nnt hrearhine oY ve
with water or milk. If not breathing, give
artificizl respiration. If breathing is
cifficulc, give oxvgen. Calli a pnysician.

b
(o)
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6. NOTES

6.1 Intended use. Class ! ammonium nitrate is intended for use in the manu-
facture of Amatol. Class 3 ammonium nitrate is intended for use as a nitrating
agent in the manufacture of explosives.

£.2 Ordering data. Acquisizion documents should specify €

{a} Ti:le, number, aAf daete ¢f this specification,

(v) Class of ammonium nitrate required (see 1.2),

{c) Zinc oxide content, whern reguirec (see 2.4}, and

{é¢) Level of unit packing and packing requirec {see 5.1 and 5.25.

t.3 Batch. & betch is defined as that quantity of material which has been
manufactured by some unit chemical pro | 1
operation intended tc make the final p
conformance with
1¢ be rcunded off "to

f s usec in expressing
ng-off{ method of ASTH E29

larec., For tt
.aless oYy t

o)
+

an chserved o aicu

t" in the last right—hand

ing value, in accordance with t

£.5 Kegulatory ccverage. The packagi d nerein are
egulaticns current at the time
. i de

ifie
eparation. because
1ok
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standarci zarlon agreements
ciorn, or cancellation of

if
ANAG No. 4024 anc QSTAG 1l ,
S fect or vic.ate the internatiomnal
(17

a
e

pecification is prepared wnich will a

agreement concerned, the preparing activity
i action tnrougn internationel standa

{11 make appropriate reconcilia=
1

tion ion channels including depart-
mental standardization coffices, 1f reguired.

#.7 Sampling anc testing precautions. This specification covers inspection
c? cnemicel meterielr wricrh is potentia:lv hazardous tc personnel.  Ammonium
rnizrate is & streng oxidize toxic »v innalation. 411 applicable safery
rilec, regulations, and procedures must be followec in the hancdling anc process-

r

Custedians: Preparing activicy:
Armv - EA Armv - Ea
Navy - 0S
Air Force - 68 Project No. 6810-B392
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