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FOREIGN NATION RELEASE

This information is furnished upon the condition that it will not be released

to another Nation without specific authority of the cognizant agency (Military or
NASA) of the United States Government, and that the information be provided sub-
stantially the same degree of protection afforded it by the Department of Defense of
the United States.
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DISCLAIMER OF LIABILITY FROM ACT OF TRANSMITTAL

. When Government drawings, specifications, or other data are used for any purpose
. other than in connection with a definitely related Government procurement operation,
the United States Government thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may have formulated, furnished, or in
any way supplied the said drawings, specification, or other data, is not to be
regarded by implication or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way be related thereto.

. I d
Any information disseminated by the Bata Distribution Centers of the Interagency
Data Exchange Program is intended to%promote test data utilization in the National
interest among groups engaged in Ballistic Missile, Space Vehicle and related
programs., B
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S Dissemination of said information-does not imply verification or endorsement of the
information. The originator, in submitting the material is acting in accordance
with the requirements of his contract, and neither the -::ginator nor the
disseminator assumes any liability to parties adopting =uy product, process or
practice based upon the usage of the information. 1Its presenting the success of
failure of one (or several) part number(s), model(s), lot(s) under specific
environment and output requirements, does not imply that other products not herein
reported on are either luferior or superior.

R S,

OMISSION OF CHARGES FOR FOLLOW-ON ACTIONS

Any compliance by the report originator with requests from recipients for more
detailed information in IDEP reports originated under Government contracts will
be considered within the scope of present contractual obligations. Compliance
with such requests will be at the discretion of the report originator and will be
performed without cost or obligation tc the requester unless otherwise negotiated
in advance.

REPRODUCTION OF THIS REPORT

Reproduction or duplication of any portion of this report is expressly forbidden,
except by those contractors receiving it directly from the Data Centers or
originator, for their internal use or the use of their subcontractors. Reproduction
or display of all or any portion of thi- ratcrial for any sales, advertising or
publicity purposes is prohibited.
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NAVAL AIR SYSTEMS CCMMAND

DEPARTMENT OF THE NAVY

PURCHASE DESCRIPTION

AMMONIUM NITRATE (UNCOATED)

1. SCOPE.

1.1 Scope.This purchase description covers-one grade
of emmonium nitrate. ;mﬁ\\\\

2.  APPLICABLE DOCUMENTS. \

2.1 The followina document of the issue in effect on
date of invitation for bids or request for proposal forms
& part of this document to the extent specified herein.
STANDARDS

e > '/

Military

MIL-STD-129 Marking for Shipment and Storage.

(Copies of specifications, standards, drawings, and publi-

cations required by suppliers in connaction with specific

srocurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)

FSC 6810

[
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.2 Other publications. The following documents form a,

- of this document to the extent specified herein. Unless . :
therwise indicated, the issve in effect on date of invitation ‘
or bids or request for proposal shall apply.

American Society for Testiny and Materials (ASTM
y &

1964 Book of ASTM Test-Method ASTM D128-64,
Standards; Part 17 "Analysis of Lubricating
Grease'.

{(ASTM Publications are published by the American Society
for Testing and Materials, Philadelphia 3, Pennsylvania.)

Code of Federal Regulations

49 CFR 71-78 Irnterstate Commerce Commission
Rules and Regulations for the
Transportation of Explosive and
Other Dangerous Articles

{Application for copies should be addressed to the Super-
intendent of Documents, Governxent Printing Office, Washington,
D.C., 20360.)

3.  REQUIRZMENTS.
Al

3.1 Preprcduction sample. Unless ctherwise specified
(see 6.2), & preprocduction sample shall meet all requirements
of this document. The preproduction sample shall be prepared
using the same methods and procedures proposed for production.
Lry production prior to acceptance of the preproduction sample
shall be at the risk of the supplier,

3.2 Daca. No data is reguired by this document or by
refercnced documents in section 2 unlgss specified in the
contract or purchase order.

3.2 Ceorpliance to decuments, Ammonium nitrate shall con=-
form to the requirements herein and to the applicable re-
quirements of documents listed in section 2.
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3.4 Product ctaracteristics and verformance. When tested
in accordance with 4.7 of this document, ammonium nitrate
shall meet the following product characteristics and perform-
ance.

3.4.1 Chemical onalysis. The chemical analysis of the
material shall be specified in Tabie I.

Table I. Chemical Analysis

-Constituents Min Max
Ammonium nitrate (NH4N03), % ‘ 99.0 -—-
Moisture, % --- 0.50
Ash, % --- 0.10
Ether-soluble material, % --- 0.10
Water -insolubles, % --- 0.10
Soluble chlorides, as NH4C1, % --- 0.03
Acidity, as free HRNO,, % - 0.02
Acidity, pH 5 7

3.5 Workmarship. The ammonium nitrate shall be uniform
in quality, free from foreign materials, and shall be manu-
factured under conditions and procedures standard in the
industry.

4. QUALITY ASSURANCE PROVISIONS.

4.1 Responsibilitv for inspection. Unless otherwise

.specified in the contract or purchase order, the supplier

is responsible for the performance of all inspection require-
ments as specified herein, Except as otherwise specified,
the supplier mey utilize his own facilities or any commercial
laboratory acceptable to the Government., The Gove:mment re-
serves the right to perform any of the inspections set forth
in this document where such inspections are deemed necessary
to assure that supplies and services conform to prescribed
requirements.

i o Ay GRS
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4.2 ist. A loc sheil consist of material produced at one
plant wiza no chanze In formulicioa or process., If manu-
facture 1s by batch peocess, cach daten shall constitute a
lcI. 4 bateh shail o os delined in 6.3,

4.3 Aeccedtance saznliagz, ‘”ﬂe rumber of containers to be
c.osan 4t random Zor accepiance sawmpling shall be equal to
the cquare roo: of the total numat - of coqtalne:s in che lot.
If che munber chus ovzcined is 1oL a vhoie number, the number
of containers ¢o se scmpled shakl be increased to the next
nigher whole nunber. In no case, however, shall the number
of cortainers to te szupled be Less than seven (unless there
are less caan seven containers in the lot, in which case,
each container shall be sampled). )

4.3.1 Primary :a;37€. From each seiected container, a
sample shail oS¢ takea from three or more nlaces throughout
tre concainer. Tha cotal weight of the samples taken from

each container shall weigh ac “least 50 grams (zm). Each
sample thus taken shrill be mixed th oronghlv, placed in a
clean ¢ry coutainer, and labeled to identify the material
name, original container designation, contract number, and
lor number. .

h primary sample shall be

£.3.2 Composize sampnle. Eo

suodivided tO prepare z COmMPOS lue sample (10t in excess of
550 Jm). Primary meterial nct used shall be returrncd to the
primary saunple conrainer. After mixing the composite sample
thorouzhly, the comdosite sample shall be p*aced in a clean,
dry concainer and sealed. The composite sample shall be
igencified with the material name, container designation,
contract tumber, and lot number. All specified chemical

tests shall be made on this composite sample renresenting
the lot. Failure of the conposite sample to pass all of the

€
tescts herein shall result in rejection ¢f the lot represented.

4.4 Classification of tests., Inspection and testing of
ammonium nitrate shail be classified as Zollows:

(a) Preproduction tests.

(b) Qualluy conformance tests.
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4.5 Preprcduction te Preprocduction tests shall be
conducted oaly on cac prgpkoduction sample and shall consist
of all cxaminations and tests specified in 4.6.

4.6 Qualicv confovmance tescs. Quality conformance tests
for acceptance oi tne ammonium nitrate shall consist of
the following tescs:

Constitucnts Test
Ammonium nitrate (\FA‘ 3) £.7.1
Moisture L.7.2
Asha 4£.7.3
other - soluble material 4.7.4
Water-insolubles 4.7.5
Soluble chlcrides, as NH4C1 4.7.0
Acidity as free HNO4 4.7.7
Acidity pH 4.7.8

J

4.7 Tests. The following procedures shall be used to
determine tnat the recuirements of this document have been
@el. Any proposed cbange in test procedures or equipment
shall necessitate, before adoptlo“, prior approval of the
procuring activity, In case oI dispu:te between the results
from any proposed method or eoulpmeut and what is cited

+

" herein, the results using the methods and the eguipment

specified in this document shkail prcvall Unless otherwise
specified, all tests shell be run in duplicate. The average
of the two results shall be taken as the test result.

4.7.1 Ammonium nitrate (NH,NOQ). Add 25 milliliters (ml)

of approximately 40 percent Locmaldehvde.soluulon and a few
drops of phenolpathaleia indicaror solution to 100 mi of

freshly boiled distilled wafer in a 125-nml Erlenmeyer flask.
Neutralize the solution with 0.15N sodium hydroxlde (\aOH),
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;th suceh that each milliiliter of Karl
et corresponds to 0.0014-0.0023 gn
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methanol (C.1 percent water, mawimum). Mix well
and 3.110'T to stand overnight before use. Determine
2 alent {A) of this solution as

Iollohs:

1. Use scdéium tartrate dihydrate (Na2C4H406-2H20)
as a primory st a-dard (with & water content
cZ 15.66 »ercaent) for standardizing Xarl
Fischer rgagent., 1I£ thb water content value
iz in questiosr, it may be determined by
hezting sore of the salt at 150°C (302° )
for 3 hours. Saould the value (as determined)
differ lrom the theoretical value of 15.66,
thon cae cxperimental value shall be used in
the detcermination of water equivalent (&) of
che Karl Fischer reagert; i.e., instead of
the 15,85 in the formula below, the factor

snovld be 10P where P is percentage moisture
{as determined). Rapidly transfer 0.090-0.110
e (weighed to the nearest 0.C001 gm) of
reag at-grade \az 4H4 6 2820 to the titration

assel,

2. Titrate to zn end point in the same manner
as with the sample, (See 4,7.,2.3.)

3. Kepeat tle standardization procedure until
three successive results agree within five
parts per thousand.

4, £ the indicated water equivalent (A) of the
Kzarl Fischer reagent is less than 0.0014 gm
of water per ml of Karl Fischer reagent, it
nay be dul to the presence of too much water
in the absolute methanol used. In this case,
distill the mecthanol from nmetallic calcium or
calcivm hydride. Passing the methanol through
a column of Molecular Slbves Type &4A, may
aiso reduce the water contont of the methanol
Sufficiently (Molecular Sieves are a product
of the Linde Company, a divisicn of Union
Carbide Corporatipn, New York City, New York.)

i 3

5 X
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Water ccuivalent (A) = #iqv——L—— |

Woere: A = Wacee cguivalent ol the Karl Fischer reagent,
-

gn/m”. ¢
o= Welight oZ FaZCQHéoé' ?20 taken, gm. '*rlg*g
V = Volume of Karl Tiscrer reagent used, ml. .
(b) Vater-In-methanol sclution. The water-in-methanol ;‘i

soLLtL 1t should contain 0,0015-0.0020 gnm of water = " -,
per ml of solucica. /4 good grade of commercial =77h. .
absolute methanol contaias approxiamceiy 0.0010 - ¢
gm OL water ner Ml of methanol. Water coateant
can be cdrusted by adding 1.0 gm of distilled
water zo 1000 ml of water-in-methanol solution '
to produce a change of (G.0010 gm per ml. Deter-
mine toe relative strength of the water-in-

methanol soluticn in terms of Karl Fischer reagent

as follows:

"
4}

)

N PAY

jed

~

S MRS e A Rt W i, O

1. DPut about 50 ml of the anhydrous methanol '
used in 4.7.2.2 (a) into the titration beaker :
of tiace Aquamerer. Add a slight excess of ;
Warl Fischer rzagent (4.7.2.2 (a)), then back :
t.crace with water-in-methanol solution i
(4.7.2.2 {v)). Then run in an additional 5 :
-0 8 ml of \&”L Tischer reagent, read to the §
nearest 0.01 ml, and again back titrate with )
wvater-in-methancl solution (read to the nearest

- 0.01 ml). Repeat the addition and back ti-

. trating steps twice more to provide triplicate :
Geterminations of the equivalency ratio. Cal- K
culate the racio (3) of the Karl Fischer :
reagent to that of the water-in-methanol solu- ‘
tica. The rerge oL the ratios calculated from
toe thr itrations should not be greater
than O.u4. 1f the range exceeds 0,04, continue CS
rmaking titrations until three ratios are ob~ ‘

. tained whose range does not exceed 0.04. Then
determine the averaze ratio from all the ratios
which have been obtained.

£ AT ondton s =

-
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3]

4,7.2.3 Procedure. Determince the moisture content of the
sample b+ the Xarl fischer method using a direct-titration
technicue, Introduce to the ticration beaker, through the
opening In the cdiaphragm, anproximately 18 gm of sample

Py

weighed o the ncarest 0.00L zm. <Close the czening, start
the stirrer, and press che titration button to titrate with
Karl Fischer reagent {4.7.2.2 (a)). When the indicator light
glows, read the Kerl Fischer buret to the nearest 0.01 ml,

’ Where necessary, water methanol solution (4.7.2.2 (b)) may be
b used to back titrate,

Ty ww*mw‘;rmw _',v
. P W
. ~

13Ca (V.. - BV..)
Perceant moisture = “5 Wi

i

' Where: A = Weizht of water ecuivalent to 1.00 ml of

Kar: Fischer reagent, gm/ml.
VKF = Veclume of Karl Fischer reagent titrant
- used, ml.
: wa = Volume of water-in-methnanol solution
ticrant used, ml.
B = Ratio of Karl Fischer reagent to that of
water-in~-methanol solution, ml/ml.

W = Weignt of sample taken, gm.

4.7.2.4 Acceptance criteria., For the lot represented to
pass the molsture test, tne value obtained for percent mois-
ture shall be no greater than the value specified in 3.4.1.

4.7.3 Ash. Determine the amount of ash in accordance with
the procedure given in Test Method D128-64, 'Analysis of
Lubricating Grease’ (Part 17 of ASTM, page 54).

2 4.7.3.1 Acceptance criteria, Tor the lot represented to
pass the ash test, the value obtained for percent ash shall
be no greater than the value specified in 3.4.1.

4.7.4 Ether-scluble materizl, Dryv a clean, 150-ml
beaker in an overn at Y00=5°C (212£9°F) for approxi-
mately one hour, cool in a desiccator, and weigh
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to the nearest 0.001 gm. Weigh to the nearest 0.001 gm, T
appTox 1w«bc1y 25 g of the syccimen and transfer to the thimble

0f'a Soxhlct excractor corcaini ing grnyurau, ether. Extract. ‘ :
the spccimen for aporoxiwacely 2 hour Save the extracted T
specinen for the wacer-insoluble dete erminztion (4.7.5). Y
Evaporate the ether extract in Lhe extraction flask to a R
volumae cf approximatcly 50 wl on & steam bath and transfer

to <t¢he V°i5h; beake Rinse out the extraction flask with
scveral 5-nl portions of echer and add them to the main extract
in the bezker. Cover the beaker L*tﬁ a ribbed watch glass E
and avaporate cn a steaw bata, After the solveat is removed, N
aeat the bezker aznd residue in an oven at 100°C (212°F) for

one hour, cool in a desiccator, ané weigh to the nearest 0.001 gm.

Percent ether-soluble material = l%gé )

Where: A = Weight of residue from sample, gm.

W

it

Weight of sawple taken, gm.

4.7.4.1 Accencance criteria. For the lot represented to
pass thé etner-soiuble-nacerial test, the value obtained
for percent ethe

the value specif

:—solvble-ra,erlal saal‘ be no greater than
ied in 3.4.1.

g

&.7.5 Heter-insciubles. Using che ether-extracted speci-

men frow 4.7.4, aissolve it in approsirately 100 ml of dis-
tilled water, Veigh 2 dry, sinteraed-glass funnel to the

nearest 0.001 gm, then filrer the mixture carefully through

the furnel in order chat all undissolved residue may be
ccllectec. Dry the funnel zud re51d e for one hour in an

oven at 105 * 5°C (221 = ¢° F) allow to cool to room temperature
in 2 desiccator, then reweizh to th2 nearest 0.001 gm.

Percent water-insolubles = A“g 100 ' e,

Wnere: A = Weight of funmel plus residue, gm.

B

]
=
£
i
rt

of furnel ewpty, gm.

W = Weight of sample tazken in 4.8.4, gm.

10 '
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4.7.5.1 Accentonce o
pass tie water-insoliubic
cent watcr insoluvles s
specified in 5.4.1.

4.7.6 Soluble chlcrilez, as NH4C1. Place approximately
50 ml of chloride-zivee cistilled water in a porcelain evep-
orating dish. ~dd 5 gn oI sample (woighed to the ncarest
€.0001 gm). Acldify tre solution with approximately 2 ml
of 3N nitric acic. Tirzate thz soluticn with an excess of
0.1N silver nitrate. Add a few drops of ferric alum in-
dicator solution .nd, while swirling, citrate the excess
silver nitrace with 0.IN ammonium t“ﬁocyaﬂaue. The end
point is taken as the firs:t permanent pink or red color

observed.

AR-(7
Percent ammoniivm chloride = (43 “D%“5'35

Where: A = Volume of silver rnitrate used, wi.
B = Normality of silver nitrate solution.
C

= Volume of ammonium thiocyanate sclution used,
ml.

= Normelity cf armonium thiocyanate solution.
W = Weight of samnle taken, gm.

£,7.6.1 Acceptance cxi
to pass the soiublie-~cihloric
percent Ni,Cl shall e no grea
g

in 3.4.1.

. For che Jot GCLCSEWCQd
est, the value odtained for
ter than the value speciiied

4&,7.7 Acidity, as ZIree X0

. Dissolve approximately lOu
ed wearest 0.01 gm) in 400 ml of
ilter, acd mechyl red indica tor, and ti-
iium aydroxide (NaOH). . Calculate the

gm of SarpLe (welg
cistilled water.

trate with 0.1N so
acidity as follows

e O, h(j',

11

/2

7‘:
,;
3
ke
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. s i . .y . 5.3xNxV
acldity, &s percent nitric acid =

VWaere: N = Normality ol XaOh solution.
V = Voluxne of NaJi solution uscd, mi.
0

£ sammie taken, gnm.

4.7.7.1 Aceceptence criteria, TFor the lot represented to
pass the acidity zest, the velue obtained for percent free
ENO4 shall be no greater than the value specified in 3.4.1.

7.5 Aciditv. nH. The acidits H pecified ia 3.4.
&,7.8 4. The acidity, pH, specified ia 3.4.1
saall be determinci in accordance wich 4.7.8.2.

£,7.8.1 Apperatus. ZIZlectrometric pH apparatus, or equal.

4,7.8.2 Prgcadure. Dissolve approximately one gm of
sample (weighed to tiue neavest 0.01 gm) in 100 ml of freshly
poiled distiiled vacer contained in a 200-ml beaker. Deter-
mine the pH o the sclution electrometrically using a pH
mecer.

4.7.8.3 Acgeptance criteria. For the lot represented

to pass the acicity (pH) test, the value obtained shall
be within the raage shown in 3.4.1.

etermine that all packing and
of this document.

5. PRePARATION FOR DZLIVERY '

g oy = 2
QECTVILION ¢

oo N

specified in tue contract

~
<

z. Not applicable (unless
chase ordex).

5
5.2.1 Level A. Not applicatle.

5.2.2 Level B. Not applicable. 1
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© 5,2.3 Levsol C. The material zhall be packed as directed

4 03 -L Bl .
-in the contract to afford protzction agalnst damage during

- direct shipment from the supply source to the first receiving
activity for immediate use, Containers shall comply with

.- common: carrier regulations applicable to tie mode of trans-
&b " portation to be used. (Sce 6.2.)
o0
g;~” 5.3 Marking.
5y
2 * 5.3.1 Snecial markings. The shipping containers shall be
£ marked in accocdance witn the Code of Federal Regulations
§$ 49 CFR 71-78.
s 5.3.2 ©Normal markings. In addition to the markings re-
! guired by contract or purchase ordey, unit packages and
- shipping containers shall be marked in accordance with the

oo requirements of MIL-STD-129,
¥

6. . NOTES.

5.1 Intended uvre, The ammonium nitrate described in this
document 15 intenced for use as an ingredient in ammonium-
. nitrate-based solid propellants.

Leg

TR

6.2 Ordering data. Procurement documencs should specify
the folliowing:

o -
: (@) Title, number ané date of this document.
; (b) Whnether a preprocuction sample is required
. (see 3.1,

3 .3.1 Batck. A batch is defined as that quantity of

] ‘ material wnich nhas bcen sudiected to one or more chemical

“ or physical processes {or comblnations therecf) intended

4 ' to produce a desired product having substantiaily uniform

1 T characteristics. The final step in the prcecessing must
have treated the entire contents of the batch at one time.
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.
n, sultable safety and health precautions.-
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: - 6.5 Acceptable product. An acceptable product under .
: J tals document is amaoailum nicrate, Product Specification N-9
; manufactured by Spencer Chemical Company, Kansas City, ‘
. Missouri. SRR .
: ., 5
: i
;7 e s re
: Custodian: Preparing Activity: 5
3 NASC 52021% NWC/China Lake, California -
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