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GC-A-445B
February 25, 1975
SUPERSEDING

Fed. Spec, O-A-4454
January 31, 1961

This specification was approved by the Commissioner, Federal
Supply Service, General Services Administration, for the use of
all Federal agencies.

SCOPE

1.1 Scope. This specification covers one grade of compressed anhydrous
ammonia for refrigeration and nitridin ng purpcs

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation for
equest for proposal, form a part of this specification to the extent

Fed. Std. No, 123 . Marking for Domestic Shipment (Civil

(Activities outside the Federal Government may obtain copies of Federal
™

. Specifications, Standards, and Handbooks 2& outlined under General Infor-
mation in the Index of Federal Specifications and Standards and at the prices

indicated in the Index. The Index, which includes cumulative m
ments as issued, is for sale on a subecrlptlon basis ov the Superintendent of
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(Single copies of tms specification and other Federal Specifications re-
red by activities outside the Federal Government for bidding purposes
a [ t

ion Regional Office in Boston, New York, Washington,

ra
C. Atlanta, Chicage, Kansas C City, MO, Fort Worth, Denver, San Francxsco,
o Seattle, WA,

FSC 6830
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(Federal Government activities m

ay obtain copies of Federal Specifi-
cations, Standards, and Handbooks and the Index of Federal Specifications
and Standards from established distributicn peints in their agencies. )
Military Specifications:
MIL-V-2 - Valves, Cylinder, Gas (for Compressed or
Liquefied Gases), General Specification for.
MIL-T-704 - Treatment and Painting of Materiel.
MIiL-C-3250 - Cylinder, Gases and Liquids, One-Ton, Type D.
MIL-C-11733 - Cylinder, Compressed Gas: Ammonia, with
Valve (ICC 4AA-480).
MIL.-C-52752 - Cylinders, Compressed Gas, Packaging of

Military Standards

MIL-STD-101 - Color Code for Pipelines and for Compressed
Gas Cylinders.

MIL-STD-105 - Sampling FProcedures and Tab les for Inspectio
by Attributes.
MIL-STD-129 - Marking for Shipment and Storage.
(Copies of Military Specifications and Standards required by suppliers in
connection with specific procurement fu nctions should be obtained from the
procuring activity or as directed by the contracting officer.)

Laws and Regulations:

Department of Transportation (DOT)

49 CFR 171-190 - General Information and Regulations.

(The Code of F'e eral Regulations (CFR} a and the Federal Register (FR)
e for sale on a subscription basis by the Supe rintendent of Documents,
o .
£

ice, ’w_ghg_nofnn DC 20402. When indicated,

=5

v be obtained from the Federal Agency

2.2 Other publications., The following docu
specification to the extent specified herein. Unless ifi
identified, the issue in effect on date of invit n
for proposal shall apply.

- e vawas v
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‘ﬂ\§ National Bureau of Standard (NBS) Handoook: j

cr

H28 - Screw-Thread Standards for Federal Services.

fot el 2t~ A he nddrecesd o the Sunerintendent of Doc-
\Appxlcatl on for coples snouLdG 0&8 8GAre€ssed 0 it ovpos -
..... Aavernment Printing Of fice. Washington, DC 20402).
L«UHCHUD, U VO LN ida v 4 & adavasy e - ; & 3

N

Compressed Gas Association, Inc, (CGA):

3. e

Specification G-2. Commodity Specification for anhydrous ammonia.

(Application for copies should be addressed to the Compressed Gas Associ-
i

tion, Inc., 500 Fifth Avenue, New York, NY 10036) .

o
-

American Society for Testing and Materials (ASTM) Standard:

DY - Weter and Sediment in Crude Oile

(Application for copies should be addressed to the American Soclety for
Testing and Materials, 1916 Rece Street, Pniladelphia, PA 19103).

Properties of Ammonia

TABLE I.
Properties Technical Grade Wt. percent
- 2 £ a2\ l/ ~~ O
Purity \min; ~ 95.50
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3.1.2 When the ammonia is produced with hydrogen from a source other than
natural gas, it shall be tested for pyridine, naphthalene, and hydrogen sul-
fide. There shall be no evidence of the presence of the above compounds when
tested in asccordance with L.4.2.6.1, L.4.2.6.2 and 4.4.2.56.3.

ners and valves. Unless otherwise specified herein, the ammonis
. tained in Government-furnished containers, capacity as specified
(see 6.2 and 6.3), in accordance with 49 CFR 171-190 and equipped with valves
with outlet connection No. 24l in accordance with Handbook H28. When speci-
fied (see 6.2), new containers shall be furnished by the supplier, and shall
be in accordance with either MIL-C-11733 or MIL-C-3250, capacity as specified
(see 6.2), and shall be equipped with vaelves in accordance with MIL-V-2. When

specified (see 6.2), the smmonia shell be furnished in supplier-owned Depart-
ment of Transportation approved containers, capacity as specified (see 6. 2).

2
shall b

3.3 Container maintensnce. Government- and supplier-furnished containers
that require maintenance shall be processed by the supplier for serviceability

to meet the requiremente of this specification, Title 49 CFR 171-190, and CGA
1 2. {gee 6 £

s \B88 0.0/

3.3.1 Residual pressure. Before refilling, each container shell be checked
for residusl pressure. A container with an open valve or with insufficient
pressure to cause an audible hiss, when the valve 1is slightly opened, shall be

devalved, clesned, dried, and revalvea to assure that the internal condition
of the cylinder will preserve the properties of the ammonia. Containers with
residual pressure shall be bled to zero pressure in the horizontal position
with the diptube turned up and the base slightly elevated. Any cylinder that

displays condensation or freeaing of water vapor gt the velve or within the
valve outlet, shall be devalved, cleaned, dried, and revalved before filling.
Vhen the cylinder bled to :zero p*°ssure ie free of water, the vulve shall.be
closed and the cylinder is acceptable for refilli
3.3.2 Cylinder drying. Containers subjected to hydrostatic testing, aque-
ous cleaning, or to water from any source in usage, shall be dried until ef-
fluent gas hes & dewpoint lower than 40° F. Drying may be accomplished by use
of heated inert gas, evecuation of ambient air from the bottom of the container

« O~ - LY - k. W - A~ Ao -
submerged in a weter bath st 180° F or by forcing heated or dry air to the bot-
tom of the cylinder. The cylinder shall be valved or plugged to retain the
dry condition for refilling with emmonisa.

3.3.3 Treatment and painting. Government-furnished conteiners for ammonia
requiring repainting, shall be stripped, treated, and painted as required in
accordance with MIL-T-7CL4. Each cylinder shall be color coded and marked in
accordance with MIL-STD-101.

£
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3.3.4 Velves. Unless otherwise specified (see 6.2), replacement valves
for defective valves in Government-furnished containers shall be supplier
furnished and shell be in eccordance with MIL-V-2.

3.3.5 Container filling. Containers with residual pressure approvec for
refill, shall be charged with anhydrous ammonia to their nominal weight. Cy
linders thet have been develved, cleaned, dried, and revalved, shall be flkled
to nominal capacity and shall be immﬂdlauely bled-free of approximatels § cw.
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3.4 Capacity. Containers shall be filled to rated capacity. The velght
of ammonia supplied in each container shall be the difference between the

filled weight and the unfilled tare weight of the container.
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3.5 Lesksge. s shall not leak after being filied ond
examined by submersion or with leak soluticen.
L QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified im the ceon-
tract or purchase order, the supplier is responsible for the performance of
21l inepection requirements ss specified herein. Except as otherwls= spect-
fied in the contract or order, the supplier may use his own or any other fa-
cilities suitable for the performance of the inspection requirements spec-
ified herein, unless disapproved by the Government. The Government reseryes

the right to perform any of the inspections set forth in the specification
where such inspections are deemed necessery ¢ assure supp plies and services
conform to prescribed requirements.

L.,1.1 Component and materieal irspecuion. The supplie* is responsirvle for
xamined, #nd

e
) < 2
tested 1n accordance w1th reierenced specifications and standsrds. The sup-
piier shall verify that the product101 facility will prcduce anhydrous 2m-
monie thet complies with the percent by volume anhydrous gmmonia purity re-

quirements of 3.1 for the grade supplied (see 6.4). This verificetion may

be by the current analytical records of enhydrous emmonia from the faclllty
The snalytical records shall be considered current 1f taken within 180 days
preceding the dete of contract or purchase order. When current analytical
reports are not available, or in cese of process upsetl or egquipment mal-
function which effects the product purity, anhydrous emmonia from the facility
shail be tested as specified in L.L.2 prior to sterting or continuilng produc-
tion. -
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L.2 Classification of inspections.
follows:

ection (see b4.3).

(2) Quality conformance insp
(b) 1 eor delivery (see 4.5).

nspection of preparsiion

L.3 Quality conformence inspection.
containers filled

n lot. All cylinders, 15 or less l-ton
trailer shall be

4.3.1 Inspectio
tne i ! same day, or each tenk car or

ce on the

-y
e]
3
fo!
[y]
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o

tainers angd,

-

4.3.2 Sampling. Sampling for testing shal

unless otherwise specified nerein, shall be &

1 led cor
s

containers celected in eccordance with

(a) Cylinders and l-ton cc
MIL-STD-105; Inspection Level S-2.

(b) Eech tank cer.

(c) Bulk gstorege tank. When speciried (sce 6.2), bulk liquid ammonia
used exclusively for fiiling an entire order of small containers
may be sampled &and vested pricor to the actual transfer

4.3.3 Examination. All containere shell be examined 86 specified in 4.k.1.
Presence of one Or more defects snall be cause for rejection.

k.3.k Tests. Sampies selected in accordance with b.3.2 shall be tested
as specified in 4.h.2. AQL shsll be 2.5 percent efective.

L.4.1 Exeminstion. Toe £illed smmonia contelners shal
defects:

pXemA e
ified herein for the following

valve not as specified.

A
A vasevy= =%
o)

ccessed and dried as specified.

ner n

102. Container not pr
103. Painting, color coding, and marking not as specified.

104, Capacity at 70° F not as specified. ;
105. Container or valve leskage.

.

L,4,2 Tests.

L.4,2.1 Sampling.

(a) The flasks, tubes, and assemblies shall
solvent snd dried. Boiling enhips ©

cleaned with chlorinated

A O iiT
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following samples
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increme“ts to “.O ml.
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end with & one-b
centrifuge

%la the edapter, hose, centrifuge

- arpler ose
s vented storper for each flask to be
equipment before taking samples.

Attach the hose of +the 100 ml tube assemdly to the
ammone +o be tested and as quickly and acc urately

ueed.

If po

(v)

re
e qthpp
tube for a snug fit.
tube into & unit and provide
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shall be tskewm

r o&sture residual and purity tests,
fuge tubes calibrated in ©.05 m1
e an adapter from a L/d inch pyrex

ot
€1
er

'/n Phn
that will

fissem-
ssible chill thid
tairer of

ble drav
shut-off valve.

100 m. into the centrifuge tube with the container
Wwith the sppera%tus intact; allow the smmonia to evaporate to less

than 0.5 ml. Reoeat Jhlo sampling procedure four
With the final residue
tube and with essembly intact loosen the hose from

ellow the smmonia o continue to evaporate sl room

>

QO C

v
’, \
(c) For oil determination draw & 1000 ml sample into »
calibrated flask. Immedistely stopper the

stopper and allow to evaoorate 2t room temperature
sure or temperasture of the storage container tv de
aporetion factor from Figure 1.

)

o
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.2, Sample prepsration. a
irculating weter bath until ¢
8 e
s

ammonia evaporation is
xceed 86° ¥ (30° C). The
nonvolatile impurities, and

o
m

ture of the baih shall no*

® f

mixture of water, cil,

L.h.2.3 Moisturs determineticn. The amronia sh
by using the routine analysls me ~hod agpecified in 4.
pute the referee method specified in L.4.2.4 shall be us

PR | -~
criteris.

L,4,2.3.1 PRoutine =2n2 poration is ¢

si
L. 1.2.2), determine the vol ume of th° *esldae remaining in th
centrifuge tubes 4o the nearest 0.0 ot (corrected to elimina
of the smell plece of boiling chaip . The composition of the
average 28 percent ammoniz. The percent pbr weight of water
sample shell be calculaiz? as fellows:
Weight percent molisture = 0.26k L io.m2a) F.
Where:
26l = :OO X 01;99 gr. Zr. Rosiduoe
TSCC ) (J.oX¢ il NA3
0.72 = 100 - 28 oercent K72 in the residue.
A = Ml residue in 500 mL sa~zle.
F = re? Tohebabe Tizare 1.
1/ =0

more timee
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round bottom
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4.4.2.3.2 Purity. The purity of the ammonia shall be calculated as follows:

4.4.2.3.3 Failure criteria.
of this test. -

Nonconformance to 3.1 shall constitute failure

k.h.2.h Referee (Karl Fischer) Method. By means of gentle pressuring with
dry nitrogen or air, transfer about 25 ml of anhydrous methanol, previously
titrated to the dead-stop endpoint, from the squameter resction vessel to +he
tube containing residue, (see Figure 2). .Mix by gentle swirling, and then

! = 125
transfer the contents back into the aquameter vessel, by 1nvert1ng sample tube.
Titrate to the dead-stop endpoint. Repeat the transfer and titration once

more, and record the total volume of Xarl Fischer resgent used. Throughout
the transfers and titrstions avoid exposing the methanol or the glassware to
the atmosphere to avoid absorption of atmospheric molsture.
L.4k,2.4k.1 Reagents and equipment.
(a) Reagents
(1) Karl Fischer, for aquemeter. Fisher Scientific Compan;. No. 80-K-3
or eguivalent.
(2) Methanol, anhydrous, ACS reagent.
(3) silica-gel for use as desiccant.
71\ —_ . 0
{(b) Equipment.
(1) Centrifuge tube, oil, ASTM Method D96, 100-ml graduated.
225 Stoppers, rubber, one-hole, fitted with vent tubes, (Bunsen valves).
(3) Aquameter, Beckman KF-2 or equivalent.
(4) Analytical balance.
1 -\
(5) Stopper, one hole, for aquameter reection vessel with rubber sesl
and two hole stopper for centrifuge tube.
(6) 3/16" Tygon tubing or equivalent.
(7) Two 6" desiccant tubes.
(8) Two syringe bulbs. "
L.b.2.4.1.2 Calculations. Calculate the moisture content of the ammonis
as follows:
it
Percent water = L:#7 (C) (E) (F)
- 1,000
Where:
C = volume of Karl Fischer reagent consured, in millil-ters.
E = weter equivalence fector of Karl Fischer reagent, miliigzrems E.O
¥ ST ko OF © & ) & 2
rPer miilim¥telr O reagent.
F = evaporation factor  (see Figure L}.
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h.y.2.:.1.3 Tailure criteria. Non mmanformence o 3.1 shall constitute fail-

ure cf thls test.

with four 10 mi ©C

rml piret end while 2201 ",

ine@e neck ¢ %he flrsk r

gide w21) oF =ne Ilesx. Care er

rechleride (and any water p - o v

hining the extracis in the 1 ’ =1 showd ) r

(no lubricant) and should be previously rinsed with carbon tetrachloride.

Acter shaking, allow the waler phese of the combined exir +o0 sepdrate and
“h £

arew off the crganic botton laver throusg
evapcring dish. Rinse the £ilter paper with two 10 ml portio
rachloride. The filter paper should ve washed previousl th carbon <etlra-
chloride and dried. Place the evaporating dish on e st h anc °Vﬁ$hf=*ﬂ
the carbon tetrachloride. As the last of the solvent is

o+ 0
-

[o£:

outside of the dish with & piece of ebsorbent tissue and cool the disn in ¢
desicestor. TFinally, weigh the dish and residue to the nearest C.1 mi]ligran.
Make a blank eveporation of 60 ml of csrbon teirachloride for each lot of the

solvent used.

b.4.2.5.1 Reesgents and equipment

(a) Reagents.
(1) Carbon tetrechloride, ACS reagent ‘
(2) Calcium chloride, anhydrous, for use &s desiccent

/v \ - Smern

(o) Eguipment
(1) Evaporetion flask, 1,000 ml capacity, round bottom.
<2) Evaporating dish, 100 ml c2pacity, glass flat bottom.
(2) Pipet, 10 ml capacity.
{1) TFunnel, seperatory, 125 ml capacity.
(5) Paper, filter, Whaimen No. S or No. k1 or equivalent.
(6) Desiccator.
(7) Analytical balance. ¢

L.4.2.5.2 Calculations. Calculate the oil content of the sample by means
of the following equations:
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0il content, ppm = L.47 (A-B) F

wiere:
A = Weight of 5il residue, milligrams.
B = Weight of carbon tetrachloride blank, milligranms.
F = Evaporeiion fector derived from the chart (Figure l, relating

P
P s
evaporetion factor to the pressure (or yenyerature) c? ammonia
in the tanx From which the sample was crawn.
1.L7 = OCO
i

-

TT,000 wi) (0.662 gram/ml)

where 0.682 i8 the density of 1liquid ammonia at atmospheric pressure
(14.7 psig).

k.4.2.5.3 TFailure criteria. Nonconformence to 3.1 shall constitute fail-
ure of this test.

L.4.2.6 Pyridine, rncpatchalene, end nydrogen sulfide cetvermination. Unless
the ammonia is made i oi: netural gas Ttne foLriowing vests for pyridine, napa-
thalene, and hydrogen suilide shall be made. Samples 100 milliliters in size,
chall be taken ss specified in 4.L.2.1 instead of 500 ml samples when required.

b.4.2.6.1 Pyridine. About 100-milliliter sample of ammonia, taken as spec-
ified in b4.4.2.1 shall be converted to niirate or sulfape, using as little ex-

cess of acid as possible. Evaporste the solution until crystals begin to sep-
arate and transfer the concentrated soluticn 10 a separatory funnel. Make 2al-
kaline with a saturated solution of reagent-grade sodium bpicarbonate and shake

with ethyl ether. The sodium bicarbonate has no action on the ammonia salt

but liberates the pyridine which dissolves in the ethyl ether. Shake the so-
lution two sdditional times with ethyl ether and treat the combined ether ex-
tract with distilled water and sufficient dilute nitric acid (1:3) to render

it slightly acid. Evsporazie the mixture to a small VOl'”e, transfer to a
small distilling flask, together with e smell piece of zinc te prevent bumping;
and render slkaline wi%th sodium hydroxide solution. Disti 11 over two-thirds
of the liquid into a small test tube containing 1 milliliter of saturated so-

lution of mercuric chloride. Heat tae distillate almost to boiling end fil-
ter into s small test tube. Cocl to about 25° C. The presence of any cluster
of needles shall incicate the presence of pyridiae.

ters of the sample cof ammonis,
) norsted with 0.20 zram of pilcric
illiliters of tciling 95 percent ethyl al-
cohol and zgracuelly Qool o acouat 25° C. Noze whetner ary crystals have sep-
arated. \aruw.&;e” shall be cconsidered ebsent i no crystals separate out.

'-‘
O
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Should crystals separate cut, filter of” zhe serarated materiels and vecric-
tallize from e sm2ll) 8moun® »7 05 —evcent cthyl elcchol. Dry the crystals off
a cley plate and deternine the m2liilng point. A melting point of 1307 plus
or minus 1° C indicetes the vresence of narhithalere.
L,4,2,6.3 Hydrogen sulfice. DPlece g sirlp of lead acetate peper in a small
quantity of liquid emmonia trewn frer the cy\xnaer. Any black svois on $ne
lead acetate paper incdicete the p*esnnﬂn of hydrogen sulfide.

lure cr

er
s
e

b el i+ of any vyridine. vaph
or hydrogen sulfid i

ia tes<.

4.5 Inspection of prevaration for deliverx. The packing shall be evamined
o determine compliance with MIL-C-32752.

5.1 Packipg. The cylindere of anhyirous amrenia shall be packed in accor-
dance with‘MIL-Q-5?752. The level of packing shell be Level A, B, or C as
specified (see 6.2).

5.2.1 Civil agencies. In addition tc any spacial marking required by the
contract or order, locse, boxed or palletized cylipders shall be marxed in
accordance witk FED. STD. No. 123.

Military agencies. I
3Ct or order, loose

U 02T

addition to eny soecizl merking required by
xe? cor ralletized cylinders shall be marXed

6. NOTES

Z PR s o arbkhaAreanns e § 4 3

6.1 Intended use. The anhydrous ammonia is intended for use &8s a coolant
‘n missiles, & refrigerant, and as an agent fcr metal nitriding

6.2 Ordering desta. Purchasers shpuld select the preferred options permit-
ted herein, and procurement documents shcowld specify the following:
(az Title, number, and date of %his specification.
(b) Capecity of Governmeni-furnished conteiner required, when epplica-
ble (see 3.2).

(¢) Wwhen new containers will be furnished to the Government by the sup-
rlier, or when the emroniz will be conteined in supplier-owned con-

-

. . - - . s leae \
teiners, and cepecity oi cenlziner reguired (see 3.2).

1l
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be furnished Dy t.e Government \see 3.5. ﬁ/-

(a) when replacenens valves for Government- furnxghed cylinders are to
(e) wnen bulk liguid ammonia may be tested in lieu of sampling small

1iquic containers rilled from the bulk source {see L.3. 2).
(f) Level of packing reguired (see 5.1).
653 Governme-t-furnished containers. When applicable, the contracting of-
ficer should arrenge o f.roish the cylinders speclfled in 3.2
6.4 Certificaticn. When specified by the procurement agenc rtification
of the analysis by the rinufacturer of the anhydrous a::onia mav be accepted

in lieu of an analysis of lo
directly from the masnulfsctur
furnished containers.

6.5 Filling density. Annydrous ammonia containers shell be filled to a
density not greater than 5L percent in weight ratio to the weight of the con-
tainer's water capacity.

inspection, provided the ammonia 1s transferred
's tested container to acceptable Government-

6.6 Mainterance cf Governrent-furnished containers. Purchasers should spe
ify the extent to wn.ca Government-furnished containers that require meinten-
ance should be processed by the gas supplier.

6.6.1 Gas supplier. =ne ges supplier snould furnish at no additional cost,

bs supplier si urs
all services which are regquired at each and every filling of a container to
comply with applicable reguletions end normael good practice. Such services
would include, but not be limited to, all inspection, testing, evacuation,
and handling services reqguired for the ges supplied.

6.6.2 Allowable fees. A Schedule of allowable fees should be specified by
the purchaser for the gas supplier's performznce of services such as the re-

placement of valves, velve paris, and cyiinder caps, hydrostatic testing,
cleaning, painting, color coding, warking, and handling of unserviceable con-
tainers as required. All materials and components for these services shoul

be furnished by the gas supplier.

6.7 Ammonia should be purchesed by wei

g

12

e Formm
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(1) AQUAMETER REACTION VESSEL
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SAMPLE TUBE {CENTRIFUGE)
DESICCANT TUBE 6"
AQUAMETER DESIiCCANT TUBE

/16" BLASTIC TUBING (TYGON OR EQUIVALENT) i
BRESSUA'Z . 7O MIX DAY METHANOL WITH SAMPLE

P.RESSU;&.L"E T0 RETURN SAMPLE TO REACTION VESSEL
SYRINGE 3UL8S OR NITROGEN SOURCE
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MILITARY INTERESTS: Civil Agency Coordinating Activities:
Custodians: GSA - FSS
Army - ME Preparing activity:
Navy - AS
Air Force - 68 Army - ME
User activity: DOD Project No. 6830-0076
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions [or improvemenu‘. All users of military standardization documents are invited to provide

ggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAFLF), anid
»nailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, »as
too rigid, restrictive, ioose, ambiguous, or was incompatibie, and give proposed wording changes which wouid alieviate ih~
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NOUVE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarificslion «f
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorizalion
to waive any portion of the referenced document(s) or to amend contractual requirements.
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