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FEDERAL SPECIFICATION

AMMONIUM HYDROXIDE, TECHNICAL

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

1. SCQOPE AND CLASSIFICATION

1.1 Scope. This specification covers four types of technical grade
ammoniur hydroxide, also known as aqua ammonia,

TN VooadPd ot
‘o Li8s5sS 4448 0LLAN.

1.2.1 Tyves. Ammonium hydroxide shall be of the following types as

specified (see 6.2): )

Type I - 26° Baumé (27 to 30 percent as NH3).
Type II - 21° Baumé (19 to 21 percent as NH3).
Type III - 16° Baumé (S to 10 percent as WH%).
Tvoe TV - 1)10 Raumd (A +n ? narcant ac NHA
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2. APPLICABLE DCCUMENTS
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:

N -P-T1 -~ Pallets, Material Handling, Wood, Stringer Construction,
2-Wey and L-Way (Partial).
PPP-E-565 -~ Boxes, Wood, Wirebound.

PPP-B-621 - Boxes, Wood, Nailed and Lock-Corner.
PPP-B-636 -~ Boxes, Shipping, Fiberboard.
PPP-C-1337 - Contalners. Metal, with Polyethylene Inserts.

Fiberboard; Corrugated and Solid, Sheet Stock (Ccntainer
Grade), and Cut Shapes,

PPP-F-320

FSC 6810
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Federal Standard:

Fed. Std. No. 123 - Marking for Shipment (Civil Agencies).
(Activities outside the Federal Government may obtain copies of Federal
Specifications, Standards, and Handbooks as 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
monthly supplements as issued, is for sale oa &8 Ssubscription basis by

the Superintendent of Documents, U. S. Government Printing Office,
Weshington, DC 20L4Q2.

(Single copies of this specification and other Federal specifications
required by activities outside the Federal Government for vidding pur
poses are available without charge from Business Service Centers at the

General Services Admlnlsuratlon Reglonal Offices in Boston, New York,

~
kashlngton, DC, Atl
Q0S

v 2a

sas City, MO, Fort Worth, Uenver,
e, WA,

< alll 1l S0 vy

’

(Federal Government activities may obtain copies of Federal Specifica-
ticns, Standards, and Handbooks and the Index of Federal Specifications
and Standards from established distribution points in their agencies.)-

Militarvy

A AR Cheid ALl

MIL-STD-105 =~ Sampling Procedures and Tables for Inspection by
Attridbutes.
MIL-S8TD-129 - Marking for Shipment and Storage.

EN

MIL-STD-14T =~ Palletized Unit Loads for L0o" x L8" Pallets.

(Copies of Military Specifications and Standards required by contrace
tors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer,)

Code of Federal Regulations:

49 CFR 171-179 - Department of Transportation Rules and Regulations
for the Transportation of Explosives and Other
Dangerous Articlies,
(Tre Terartment of Tr ansporiation regulations are a part of the Ccde

of Federal Regulations available from the Superintendent of Documents,

o

U. 5. Goveraoment Printing Office, Washington, DC 20L02. Orders for
the above publication should cite "L9 CFR 171-179.")

r
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5 Jther publications. The following documents form a part of this
ST tion ! cified herein, Unless a specific issue
is identified, the issue in effect on date of invitation for bids or
request for proposal shall apply.

American Society for Testing and Materials (ASTM) Standards:

\ntifreezes by the Hydrometer.

Ng ATV

(Application for copies should be addressed to the Azerican Society
for Testing and Materials, 1916 Race Street, Philadelphia, Fennsyivania
19103.)

(Technical society and technical association specifications and
standards are generally available for reference frcm libraries. They

are also distributed among technical groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Appearance. Ammonium hydroxide shall be a colorless, transparent,
equeous solution of ammonia (NEz) and water, visually free from foreign
matter when tested as specified in L.2.4.1.

droxide shall

¥
&

3.2 Physical and chemical cheracteristics. Ammoni

conform to the applicable physical and chemical ch haracteristics of table
I when tested as specified tkerein.

Table I. Physical and chemical characteristics
: : : : : o : Test :
: Characteristic : Type I : Type II : Type IT1I: Tyve IV : DEraKI=Dal
: Residue after ignition, : : : : : :
: percent by weight, : 0.03 : 0.03 : 0.03 : 0.03 : L.2.Lh.z
: maximum : : : : : :
: Specific gravity at : : : : :
: 60°/60° F, maximum . 0.90Lk : 0.929 : 0.963 : 0.97k = bL.2.b
: Assay (as NH3), percent : : : : :
: by weight .27 to 30:10 to 21 : 9 te 10 : 6 to 7 ¢ k.2.b
: Nenvolatile matter, per- : ; : : :
: cent by weighnt, maximuzm : 0.05 : 0.05 : 0.05 : 0.05 : L.2.k,

.o
.
.s
.
.

ee e

“
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) QI ANINTD NI TSTANC
4., GQUALITY ASSURANCE PROVISIONS

L.1 Responsibility for inspection. Unless otherwise specified in
centract or purchase order, the supplier is responsible for the perfo
ance of all inspection requirements as specified herein. Except as

therv1se specified in the contract or order, the supplier may use
is own or any other facilities suitable for the performance of the
S ion requirements specified herein, unless disapctroved by tne
Government. Thne Government reserves the right to perform any of t
inspections set forth in the specification where such inspection
deemed necessary to assure supplies and services conform to specified

requirements.

lﬁ o
(84

s

L,2 Quality conformance inspection.

L.,2.1 Lotting A lot shall ccnsist of the ammonium hydroxide pro-
duced by one manufacturer, at cne plant, from the same materials, and

paptsTg

under essentially the same manufacturing conditions provided the opera-

t
batch shall constitute a lot {see 6. 37,

4,2,2 Samplineg.

ion is continuous. In the event the process is a batch operation, each

4,2.2.1 For examination of prevaration for delivery., Sempling shell

be conducted in acccrdance with MIL-STD-105, inspection level S-2 using an

AQL of ‘6 0 percent defective.

L.2.2.2 For ammonium hydroxide tests. Sampling shall be conducted in
accordance with table II., A representative specimen of aprroximately 250
grams (g) shall be removed from each sample unit container and placed in
a suitable clean, dry container labeled to identify the lot and container
Ifrom which it was taken.

Table II. Sampling for test
:dumrer of unit contaipers in batch or lot:Number of sarple unit containers:
: 2 to 25 : 2 :
: 26 to 150 : 3 :
: 151 to 1,200 : 5 :
: 1,201 to 7,000 : 5 :
: 7,001 to 20,000 : 10 :
: Over 20,000 : 20 :
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4.2.3.1 For examination of preparation for delivery., The sample unit

shall be onme filled unit, intermediate, or shippring container, as applicable,
ready for shipment. Sample unit, intermediate, and shipping ceﬁtaiﬁer‘
shall be examined for the following defects using inspection level S-2 an
en AQL of U.C percent defective:

() Contents per container not as specified

(v) Ceontainer not as specified

(c) Container closure not as specified

(d) Container damaged or leaking

(e) Container closure loose, damaged, or deformed

(£) Outer seal cn screw cap not as specified, loose, or

missing

(g) Neck finish of bottle not as specified

() Marking incorrect, missing, or illegible

(1) Palletization not as specified

L.2.3.2 For ammonium hydroxide tests. Each

For container leskage test. The sample containers selected in
hall be tested as specified in L.2.5.

[AVIRAS)

.

.
w W
0, w

=
[AC I =g

arplicabtle, blank determinations shall be run an
significant. Tests shall be ccnducted as follow

4,2.4,1 Appearance. Visually examine the specimen for color, trans-
parency, and presence of foreign matter.

3 tha
gD Lhne

L.2.L.2 Residue after ignition. Sheke thoroughly and then w
nearest gram approximetely 100 g of the specimen into a tared

crucible or other suitable dish weighed to the nearest milligram
Evaporate the specimen to drymess, ignite at 800° + 25° C for 15 m"nutes
cocl, and weigh to the nearest milligram, Calculate the percent residue

after ignition as follows:

A
\P—‘ (D

ot
't

~h *n
= e]
atinum
(zg) .
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Fercent residue after igniticn = 100 (A4 - E)
W
rheva . Ja = Wasicht A€ Armiinshla anA wagqu\ 1a 1irn ovame
Wid - ExY LR T oA o b e e b ANA L S L LN e dd b‘. Ciniid oD @
B = Weight of crucible in grams, and
W = Weight of svecimen in grems.
L,2,4.,3 Specific gravity. Determine specific gravity at 60°/60° F
in accordance with ASTM D1122-58.
L.2.L. b Assay (as NHz:). Introduce a glass-stoppered weighing bottle

(f ot

0.01 g, into an 800-milliliter (ml) Erlenmeyer flask containing approxi-
mately 200 ml of water and sufficient 0.5N sulfuric acid to combine

conteinirng approximately 10 g of the specimen, weighed to the neare

with the ammonie plus 10 ml excess. Stcnper the flask and warm gently
dammde LY P T e e - < - el on e s mabad PR A R - P\ . | P PR | -1 ———— e &
until thne stopper in the weighing bottle is forced out and the ammonia
ccmbines with +the acid., Mix rouchlvw allow the csnliution to cool
combines witl 122 roughly, allow The scilyition cooL,

. 0 d N

using methyl red indicator. C

follows:
Percent NH3 = 1.7 (4B - CD)
‘WY
where: A = Milliliters of sulfuric acid sdded,
B = Normality of sulfuric acid,
C = Milliliters of sodium hydroxide solution used,
D = HNormality of sodium hydroxide solution, and

X,
|

wWeight of specimen in greams.

h

l\)

n..

tn the

fog
Bad W walC

h. N atile matter. Shake thorc 1v and
— = Eees—at | weaa cughly and

1 &
nearest C.1 g pprox‘mately 25 ml of the svecimen into tared evaporating
dish Velghed tc the nearest milligram., Evaporate tc dryness on a steam

O

vo then wed
VO ne el

[ S L =D

YN

bath, Dry the residue to constant weight at 105° C. Cool to room temper-

ture in a desiccator and weigh to the nearest milligram. Calculate the

[ T S _-:,_\ _____

percent by weight nonvclatil

atter as follcws:

©
B

Percert nonvolatile matter = 100 (A - B)

W
where: A = VWeight of dish and residue in grams,
B = Weight of dish in grems, and
W = Weight of specimen in grams.
L.,2.5 Container leakace test.
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4,2.5.1 Bottles. Remove the outer seal (if present) from the filled
botile and hecld the bottle in an inverted position at a temperature of
75% + 5° F for 2 hours and then at 120° + 5° F for an additional & hours.
Cbserve for evidence of leakage during and at the end of this test.

4,2.5.2 Drums., Store the filled drum for at least 24 hours at a tem-
perature of 75° + 5° F. Then invert the drum and maintain at 75° + 5° F
for 4 additional hours. Observe for evidence of leakage during and at
the end of the U-hour period.

5. PREPARATION FOR DELIVERY

5.1 Packazing. Ammcnium hydroxide shall be packaged level A, B, or C
as specified (see 6.2), Special dispensing closures and other devices,

e

if required shall be as specified (see 6.2).

5.1.1 Level A. Ammonium hydroxide shall be packaged in unit gquantities

pint, 1 quart, 4 pounds (1b), or 1 gallon as specified (see 6.2).

5.1.1.1 One-vint cuentity. A quantity of 16 (+0.2 or -0) fluid ounces
(0z) of ammonium hydroxide shell be packaged in a new, clean, polyethylens
screw—cap bottle. The volume of contents shall be 75 to 95 percent of the
overflow capacity of the bottle. The bottle shall be formed from & polyeth-

yvlene copolymer having a melt index of 0.200 to 0.400 g per 10 minutes and

a density of 0.850 to 0.955 g per cubic centlm&ter. The configuration of
the bottle shall be commercial designation "Boston Round" type having a
minimum wall thickness of 0,020 inch. The neck finish shall be 28 milli-

meters (mm) and shall have at least one turn of modified buttress type
threed. The closure for the bottle shall be designed to fit the neck
finish. The ccmbined neck finish and closure shall be capable of being
tightened to minimum torgque of 30 inch-lb without stripping or slipping
threads, or deforming or cracking the bottle neck finish or 'screw cap.
The screw cap for the bottle shall be furnished with either

1
LLvlC Sllsll M DIATU WA VIl U ViiCL adlviORL S (o4

insert type seals which are impervious to ammonium hydroxide. The bottle
shall be closed by tightening the screw cap to the neck of bottle o a
torque of 15 to 19 inch-lb. The filled and closed bottle shall show no
evidence of leekege when tested as specified in L.2.5. Each screw cap
shall be secured tc the neck of the bottle by an outer seal of shrinkable

~An bl i

cellulose nydrate or equivalent band which covers ithe head of ¢ tottle
and extends at least half way up the sides of the screw cap. When shrunk,
the outer seal shall conform tlgntly to the contour of the cap and head

of the neck preventing loosening of the screw cap.

5.1.1.2 COne-guart guantitvy. A quantity of 32 (+0.322 or =0) fiuid oz of
ammonlum hyarox1ae shall be packaged as specified for the l=-pint quantity
1.1.1 except that the bottle shall have a minimum wall thickness of
inch and a neck finish of 38 mm,

7



Downloaded from http://www.everyspec.com

C-A=US1F

5.1.1.3 Four-1ldb cuan_-ti, A guantity of b 1b (+2/3 or -0 oz avoirdupois)
of ammoniun nyarox~ae shall be packaged as specified for the l-pint quentity
in 5.1.1.1 with the follcowing exceptions: The bottle shall have a2 minimum
wall thickness of 0.032 irnch. The bottle shall have & neck finish of nominal

38 mm. The closure shall be capaeble of being tightened to a minimum torgue
of 40 inch-1b without stripping or slipping threads or deforming or crack-
ing the neck finish or screw cap. The botile shall be closed by tightering
the screw capr to the neck of the bottle to e torque of 20 to 25 inch-1b.

5.1.1.4 COpe-zallon guantity. A gquantity of 1 U.5. gallon (+ 1.25 or
-0 ©luid oz) of ammonium hydroxide shall be packaged as specified for the
l-pint gquantity in 5.1.1.1 with the following exceptions: The style of
+he bottle shall be either "jug" with integral handle or "Boston Round."

The bottle or Jjug shell have a minimum wall thickness of 0.050 inch and

a neck finish of ncminal 38 mm. The closure shall be capable of being
tightened to a minimum torgue of 40 imech-1b without stripping or slipring
threads or deforming or cracking the neck finish or screw cap. The
container shall be clcsed by tightening the screw cap to the neck of the
bottle to a torgue of 20 to 25 inch-1b

5.1.1.5 Intermediate nackaslnz. Ammonium hydroxide packagea as specl-
fied in 5.1.1.1 through 5.1.1. 4 shall be intermediately packaged as speci-
fied in table III in a snug-fitting fiberboard box conforming to grade
WSc for a type 2 lcad of PPP-3-836. Each bottle shall be inserted into
a full bottle height cell formed by fiberboard separators. Fiberbtoard pads

shall be inserted where needed tc assure a tight pack. Separators and
pads shall be formed from materisl conforming to grade W5Sc of PPP-F-320.
The box shall be closed as specified in the appendix to PPP-B-~63€.

Table III. Intermediate packages
: Unit Arrangement in fiberboerd box : Total number of:

:guantity: No. of layers : No. of rows : No, in row : unit containers:

.
.o
.e
..

:1 pint 1 : 3 : in : 12 :

:1 quart : 1 : 2 : b : 12 ;

:L pounds: 1 : 2 : 3 : 6 :

:1 gallon: 1 : 2 2 : L :
c

Sei.c Level B, for civil agency use. Cne quart of ammonium hydroxide
shall be packaged in & hizh density polyethylene bottle and closed with
& screw cap. The closed bottle shell show no evidence of leakage when

1 ~

4.2,

tested as specified in 5

[~

J.
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5.1.3 Level C. Ammonium hydrcxide in the unit guantity svecified
e 6.2) shall be packaged in accordance with Department of Transpertation

(se

o~ A~m\ - - . \ > N IS ~ Ly e, = -
(\DOT) regulaticons and in a manner to assure lntegrity of the container
writhAttit al*tavmarinn AP +hha AAmEaAn+o ~ < ehall mrwAvidAs Nyt an
wiLvdhwue Cd. T L G LAVl V4 Ll T CWUMUVT U UCO o 44T \'ULJVG-LUC‘ Dlicd o P-u'—ut— MivvoLe=
tion against seepage, spillage, and hazards dur;nz shirment, handling,
and for a limited time in storage.

5.2 Packing. Ammonium hydroxide shall be packed level A, B, or C as
specified (see 6.2).

5.2.1 Level A

5.2.1.1 Cne-pint, l-guert, b-1b, and l-gallon quantities. Ammonium
hydroxide intermediately packaged as specified in 5.1.1.5 shall be packea
for shipment in a wirebound wood box conforming to class 3, style 2, for a
type 2 loaa of PPP-B-585 or in a nailed wood box conforming to class 2

~ " N
< O

“‘?
y +0I

n

c

W ow

4

v
o
=

sw!
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iGaa OIlieqQ el pvoa

> nr V23n o ca 2re ne
L Cr V5C e 1S€ 2re ne

A
a

(@]

3
prevent movement of the contents
contents shall be no more than 200 Dounds. The bex shall be closed and
reinforced as specified irn the applicable box specification.

-~ A~ = ~ ) . A~ - a . A m~ A \ -

5.2.1.2 Thirty-{ive-1b ouantlny. A quantity of 35 (+0.4 or -0) 1b
AT ammAandtsim hurdeAavsAs ocho W aA a Aveism amnFArmIms A tvrma TT
A S G/ Ll b Wl My W VA LUT DLAG.LL UC i_ﬂ\.{\ch .LLA & Ul Wil LUl Ve sl IS < 4Ly

ng Lo yp
class 1 of PPP-C-1337. The druz shall have a pour spout wnich is
depressitle for shipment and extensible for easy pouring. The filled
and closed drum shall show no evidence of leakage when tested as speci-
fied in L4,2.5,

5.2.1.3 One hundred-lb guantitvy. A quantity of 200 (42 or -0) 1b of
ammAniIm hvArAveiAa ehol hea manlad ac cernansfiald £Ar +hea T_Th Attantd+sr
ammeniun hydroxide shall be packed as specified for the 235=1b guantity
in 5.2.1.2 except that the drum shall conform to type II, class 2 of

c.2.2 Level B.

5.2.2.1 Tor military activities., Ammonium hydroxide shall be vacked
n rrans €Al S, 2 3 Vmarmt dnt +ha sl e Ammtatmav arma 11 A~ A —
o ST LLasdATL Al P = s LLCPb vaila o Liie Du&r):).Lllb ClUliva lliT . DiaGl wvida Ud e

jol

5.2.2.2 For civil agencies. Eighteen l-quart bottles of emmonium
hydroxide packaged as specified in 5.1.2 shall be packed in a box con-
forming to class domestic of PPP-B-636. The box shall be fitted with
partitions, dividers, and cells fabricated of fiberboard of the same

terial éSCfipinn as the box. The box shall be closed in accordance
with +ha awmmanddisy ¢4~ DED_D_L24
- wid Wil HPCIAU..LA VU LIl ==V 0V,
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5.2.3 Level C. Ammonium hydroxide shell be packed tc meet carrier
acceptance and assure safe delivery to destination in compliance with
requirements of carrier rules and regulations epplicable to the mode of

transpertation.

5.3 Marking. In additiocn to the special marking in 5.3.1, marking shall
i o h DOT regulations. Marking for shipments protected

levels A and B shall include the lot or batch number and shall be in
accordance with MIL-STD-129 for military activities or Fed. Std. No. 123
for civil agencies. Marking for shipments protected level C shall be

applied by any meens wnich provides legibility and shall contain, as a
minimum, the following information:

(a) Noun nomenclature as cited im the contract or purchase order

(p) National Stock Number (NSN) or psrt number when NSN is not given
(¢) Government ccntract or purchese order number

(d) Quantity

(e) Lot or batch number

(f) Date of manufacture and date of pack

(g) Contractor's name

(h) Additioral markings as may be regquired by the contract and the

contractor's policy and procedures

Exterior containers and palletized loads shall also be marked
with the appropriate address markings

—~
p-
~

5.2.1 Svecial merking. Each unit container shall be durably and
legibly marked to show the following special informa

mation:
POISON!

WARNWING!
LIQUID CAUSES BURNS
VAPOR EXTREMELY IRRITATING

Avoid breathing vapor.
Avoid ccntact with eyesr skin and clothing.
In case of centact, immediately flush skin or eyes

ta
with plenty of ter for at least 15 minutesj; for
eyes, get medicel attention.

ﬁ

HANDLING AND STORAGE

er aa s portion of
er rtion of

T')nnv-n
C&ar 8 DO

Use e in opening cor I
the contents may blow out violently due to the

pressure of the ammonia gasj; safety goggles or a

face shield must be worn.

Place a cloth over the cap or stopper before removal.

It is also advisable to cool container before cpening,
especlially during warm seesons

.
-~ -l am~a
>G04 piace

(o)

o
[11]
41
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a
o)
-
[¢]
o)
(o]
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a
£u
EI
A
[N
ol]
[+4]
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5.4 ©relletvization. Wnen specified in the contract or crder, shipping
containers shalil be pallietized (see 6.2), Shipments specified as being
reguirec to meet levels 4 or B Drotectlon snall De Dai‘eu zed in accord-

ance with the applicable requirements of tilizing softwood
pellets conforming to type IV of NN-P-T1. Shipments recuired to meet
level C protection shall be palletized toc meet carrier acceptance &and
safe delivery to destinavion.

6. NOTES

€.1 Intended use. Ammonium nydroxide is intended for miscellaneous
uses i, se 2 ,Arleancing arcent ern arreloeratnar in vunicanization ana as
L] - 9, w2 h Al L= =] =3 \_-LC“AAJL..L& BbbALU £ Cand [~ S i L = A S ES P VUl L tamid lr v aria g f=—
a dry diszo print develcper for white print machines.

6.2 Orderinz date. Purchesers should select the preferred options per-
mitted herein and include the following information in procurement documents:

______ A Apdm o~ it o memmmd P acdd e
‘J.LJ.E’ UMUCI sy &UU UGl Og Lildo opellllCaidlil.
Type of aemmonium hydroxide required (see 1.2.1).

Level of packaging reguired (see 5.1).

If special closure or dispensing device is reguired (see 5.1).
Unit quantity reuuired (see 5.1.1 and 5.1.3).

Level of packing required (see 5.2).

If palletization is required (see 5.4).

PN TN TN TN TN N N
MmO Q0 OM
e et St e et e S

—

1se asa(ﬂ'ydajoo nt

g ammonium hydroxide for
developer, purchaesers should specify the make, model, and name of the
white print machine. Polyethylene carboys prov1dea Wluh a cap clcsure
and dispensing system are recuired omly on the initial order since the
cap closure and dispens 1ng ujstem remain on the white print machine
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€.3 Batch. A batch is defined as that quantity of material which has
been manufactured by socme unit chemiceal process or subjected to some paysical
mixing operation intended to make the final product substantially uniforz.

6.4 Signlflcant Dl&CES. For the purpose of determining conformance
with this specification, an cobserved or calculated value should be
rim AmA AR " tha mocvact e ' S Tpet smipmrd _mpnd wiaan AL S ey
- s AT L ~ A Ll 19 =1 Cowv i s Aaa “ia —s e -~ -b~. vllGisw - (S ey ~ A - -c-&l “ -
S il 1t a den t ucdin bl

11
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MILITARY INTEREST: Civil Agency Coordinating Activities:

Custodians: SA - FSS

N~

Army - ZA ) Preparing activitv:
Air Force - €8

Army - EA

Orders for this publication are to be placed with General Services
Administration, acting as an agent for the Superintendent of Documents.
See section 2 of this specification to obtain extra copies of documents
referenced herein., Price 35 cents each.

12



