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JANUARY 11 1962

FEDERAL SPECIFICATION

NICKEL SALTS,

SUPERSEDING
Fed. Spec. 0-S-61
May 27, 1930
(See par. 64)
5
SLECTROPLATING

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

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specificaton covers electro-
plating nickel salts.

1.2 Classification.

1.2.1 T'ypes. Nickel salts shall be of the fol-
lowing types, as specified (see 6.2):
Type I—Nickel sulphate (“single salt”).
Type II—Nickel ammonium sulphate
(“double salt”)
M m 21

Lype —Nickel chioride.

—

2. APPLICABLE SPECIFICATIONS AND

STANDARDS

2.1 The following specifications and stand-
ards, of the issues in effect on date of invita-
tion for bids, form a part of this specifica-
tion to the extent specified herein:

Federal Specifications:

U-M-186—Medicinal Products and
Clinical-Laboratory-Reagents: Gen-
eral Specification for Containers
(Packaging and Packing).

UU-S—48—Sacks, Shipping, Paper.

PPP-D-723—Drums, Fiber.

Federal Standerds:

Fed. Std. No. 102—Preservation,
aging and Packing Levels.

Fed. Std. No. 123—NMMarking for Domes-
tic Shipment (Civilian Agencies).

Pack-

(Activities outside the Federal Gevernment may
obtain copies of Federal Specifications, Standards,
and Handbooks as outlined wunder Geneml
Information in the Index of Federal Spec

L cuciag uyc\.uuuun\)ua,
Standards, and Handbooks and at the prices
indicated in the Index. The Index, which includes
cumulative monthly supplements as issued, is for
sale cn a subseription basis by the Superintendent of
Documents, U.S. Government Printing Office, Wash-
ington 25, D.C.

(Single copies of this specification and other
product specifications required by activities outside
the Federal Government for bidding purposes are
available without charge at the General Services
OFicas  in

Administration Regicnal Ofce Boston, New
York, Atlanta, Chicago, Kansas City, Mo., Dallas,
Denver, San Francisco, Los Angeles, Seattle, and
Washington, D.C.

(Federal Government activities may obtain copies
of Federal Specifications, Standards, and Handbooks
and the Index of Federal Specifications, Standards,
and Handbooks established distribution points in

their agencies.)

Military Standards:

MIT-STD-105—Sampling Proc ed'w es
and Tables for Inspection by
butes.

MIL~-S8TD-129—Marking for
and Storage.

MIL-STD-147—Palletized Unit Loads
(40” x 48” 4-Way Partial and 4-Way
Pailets).

Shipment

(Copies of Military specifications and standards
required by contractors in connection with specific
procurement functions should be obtained from the
procuring zetivity or as directed by the contracting
othcer.)
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3. REQUIREMENTS

3.1 Material

Material shall be as specified
herein. The salts shall not contain more
than 0.02 percent iron, 0.025 percent zinc,
0.005 percent copper, 0.10 percent of free
acid, or 0.05 percent insoluble matter,
3.2 Type L. T
as follows:
NiSO,- 6H,0, or a mixture of the above
with NiSO, - TH:0.
Nicke! sulphate shall contain not less than
21.4 percent of nickel (plus cobalt.)

s clral enlnha
pe 1 1aCael Suiplia

3.3 Type 1. Type 11 nickel ammonium sul-
phate shall be as follows

e shall | ,
NiSO,(NH,)-SO, - 6H:0.
Nickel ammonium suinhate shall contain not
less than 1.4.6 percent of nickel (pius cohalt).

3.4 Type 1. Type III nickel chloride shall
be as foilows:

4’

ickel (.h]orme shail contain not less than
,.5 percent of nickel (plus copalt).

3.5 'Yﬁfﬂmaﬁcnlp. The

2 first class in every respect.
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4. SAMPLING, INSPECTION AND TEST
PROCEDURES

4.1 The supplier is responsible for the per-

formance of all inspection reqmr ements as
specified he*em E\;ceut as ot} ‘ise pec1-

otnrr mspectmn fam itics ondé services ac-
ceptable to the Govermment. Inspection rec-

oras of the ex: 1mmatlo and tests shall he

cinicaticn  where
dL ned necessary to o ass
ser ,'ig.cs conform {o presa

ure supplies and

¢d requirements.

421 Lot. Far nurpeses of sampiing 2 ot
M i =

shall consist of all nickel salts of the same
tvpe manufactured as one batch.

4.2.2 Ezamiaction of flled cuntainers. A
random sample of iilled contaziners shall be
sz ]E’“{E‘L. from each lot in accordance with
~105 at inspection level I, and ac-

ality level (AQL) = 2.5 percent

o
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lations of this spec1ﬁcat10n re ar("ng fill,
closure, packaging, packing, marking and
other requirements not involving tests. Con-
tainers shall be examined for defects of the
container and the closure, for evidence of
leakage, and for unsatisiactory markings;

each samnie nlled container shzall also be

Caolis saldlljpyiitc alitd CONILALNCD Slialir s

welghed to determine the amount of the con-

tents. Ay container in the sample having

one or meore defects or under rocu"—e«_ fili

hall be rejected, and if the number

Tive COTlL&iﬂél‘S lfl ar sa.mple ex
n r
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ests. From each lot, two
at random. From

n.n»l-\d» o

e two cont o TR emans
il o Tiplll~ulWilie ovcul=

e TWwWo
mens shail be taken and placec in separate
cleail, dry metal or giass containers, sealed,
marked and forwarded to a testing labora-
tory satisfactory to the bureuu or agency
ccneerned. The sample specimens shail be
subjected separately to the tests specified in

[a)
4.8 If either cher-wna?« faile to pass one or

(84 CilliCil 1aiis cac Ol

more of these tests, the lot shall ke rejected.
4.2 Test procedures. Any reccgnized and
propriate  chemicenl or - Spectro- cl.ermcal

ubiiz centimeters of
distiiled v'atm and ‘.da .5 cubic centimeters
AT normal (N) hvdrochiorie acid. leat the
seantion to bhoiling, filter through a weighed
T eraeinie or slass Tritted crucitle, and



Downloaded from http://www.everyspec.com

wash the precipitate thoroughly with hot
water. Dry the crucible at 110 degrees centi-
grade (C.) and reweigh. Compute the con-
tent of insoluble matter from the gain in
welgnt.

4.2.2 Copper and zinc (sec 6.2). Saturate
with. hydrogen sulphide a 200 cubic cenii-
meter portion of the soluticn from the gradu-
ated flask (representing 20.0 grams of the
salt in 2 solution that is 0.01 N in free acid).
Filter out the precipitate which contains the
sulphides of copper, zinc, and lead if these
are present, together with some nickel sul-
phide. Wash it with wuater containing hy-
drogen sulphide. Dissolve the precipitate
and filter paper by heating svith 5 cubic cen-
timeters of concentrated sulphuric acid and
successive small additions of nitric acid. Ex-
pel the excess of nitric acid by evaporating
to fumes of sulphuric acid. Dilute the resi-
due to about 50 cubic centimeters and filter
out any lead sulphate that may be precipi-
tated if lead is present. To the filtrate from
the lead sulphate add 1 cubic centimeter of
concentrated nitric acid and deposit the cop-
per electrolytically. Compute the copper
content from the increase in weight of the
cathode. (In this electroiysis any lead that
was not precipitated as sulphate, will be de-
posited as peroxide upon the anode. In the
absence of definite knowledge regarding the
effects of small amounts of lead in nickel
plating baths, no maximum content is fixed
by this specification. It is necessary, how-
ever. to completely remove lead if it is pres-
ent in order to determine the zinc.) Evape-
rate the solution from which the copper was
removed until fumes of sulphuric acid ap-
near. dilute to about 50 cubic centimeters,
and exactly neutralize with ammonium hv-
droxide, using methrl red indicator. Then
add 1 cubic centimeter of normal sulphurie
acid and dilute the solution to 109 cubdie
centimeters and saturate with hydrogen sul-
phide. Filter out the precipitate of zinc sul-
phide, wash it with hydrogen sulphide water.
and ionite at as low a temperature as pos-
sible till ail carbon is burned of. arnd then
at 900° C. Weigh as zine oxide. The factor
for ZnQ to Zn is 0.80.

0-N-335

4.3.3 Nickel (plus cobalt). Cool the filtrate
and washings from (4.5.1) and dilute to
exactly 250 cubic certimeters in a graduated
fiask. Dilute a 20.0 cubic centimeter portion
of the solution (representing 2.0 grams of
the salt) to 100 cubic centimeters, and add
25 cubic centimeters of strong ammonium
hydroxide (specific gravity 0.90). Filter out
any ferric hydroxide that may be precipi-
tated; electrolyze the filtrate with platinum
electrodes until at least 15 minutes after the
blue color has disappeared. Then introduce
about five drops of the solution into a small
test tube and carefully heat it to boiling in
order to expel most of the free ammonia.
Then add a few drops of a 1 percent alcohalic
solution of dimethylglyoxime. If a pink color
appears continue the eiectrolysis until on re-
peating this test, no nickel is detected. Dry
and weigh the cathode and compute the con-
tent of nickel plus cobait from the increase
in weight. (Note.——On any acceptable salt,
with a copper contert of not more than 0.02
percent, no sigmificant error is introduced by
including this copper in the weight of the
nickel.)

4.3.4 Iron. Boil the filtrate froin the sul-
phides of copper, lead, and zinc, to expel
hydrogen sulphide, and add a few drops of
nitric acid to oxidize the iron. Add an ex-
cess of ammonium hvdroxide and boil and
filter the solution. After washing the pre-
cipitate with hot water, ignite it and weigh
as Fe.0;. The factor for FE.O, to Fe is 0.70.
If the weight of iron thus computed is above
the specified maximum of 0.08 percent. fuse
the precipitate with potassium bisulphate,
dissolve, reduce with zinc and titrate with
standardized permanganate to determine the
actual iron enntent, (This procedure will cor-
rect for any aluminum, and also for nickel
trat micht be inciuded with the iron when
the latter is subjected to only one precipita-

.......

1.2.5 Free acid. Dissolve a 20—gram sample
of the original salt in 100 cubic centimeters
c7 diemilled svater and add a few drops of
methyl red or brom cresel purple selution.
If <k solution acpuiros an acid color, titrite

3
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it with 0.1 N sodium hydroxide to a neutral
color (corresponding to a pH of approxi-
mately 6). For nickel sulphate and nicke!
ammonium sulphate compute the free acid as
H.S0,; for nickel chloride compute it as HCl.

5. PREPARATION FOR DELIVERY

(For civil agency procurement the defini-
tions and applications of the levels of pack-
aging and packing shall be in accordance
with Fed. Std. No. 102.)

5.1 Packaging.
5.1.1 Level A. Nickel

salts
nished in quantities specified (se
tainers as follows:

chall be fur-
6.2) in con-

5.1.1.1 Poitles. Bottles shzaill conform to

t~me 1 elass A of U-1-188. Eg¢

A= AUU, AT

shzall be as specified in U-M-186.

5.1.1.2 Drums. Fiber drums shall conform
to type II or III, grade A of PPP_-D-723.
Drums shall ba provided with a barrier lin-
ing which will not affect or be affected by the
product packaged.

5.1.1.3 Sccks. Sacks shail conform to con-
struction number 2X of UTU-S—48.

5.1.2 Level C. Nickel salts shall be pre-
served and packaged in such a manner that
will afford ducu‘datc DTOLGCLzuu aga: ‘nst cor-
rosion, deterioration and physical damage
during shipment from supply source tc the
first receiving activity for immediate use.
This may coniorm to the supplier’'s com-
meyrciai practice, wren such meets the re-

quirements oI this levei.
5.2 Packing.

321 Level A

.2.1.1 Bottles. Bottles shall be packed for
export shipment n accordance with U-3-

1en

A,

’J\
l

5.2.1.2 Druma and sacks. Diums and zacks

will require no additional packing. When
specified (see 6.2) containers shall be pal-
letized.

3.2.2 Level B.

3.2.2.1 Botiles. Bottles shall be rpacked for
domestic shipment in accordance with U-)M-
186.

5.2.2.2 Drums end sacks. Drums and sacks
will require no additional packing. When
specified (see 6.2) containers shall be pal-
letized.

5.2.5 Level C. Nickel salts shail be packed
in containers in a manner waich will Ansurn
accertarce by commcn
Hvery at dmst.“at on.
merthnd .

arrier and ¢

e yeve

A Tag
LTS LUiEd
1 -

L

mode of

5.2 Pallets. When specified (see 6.2) drums
and sacks shall be palletized in accorcance
with MIL-STD-147.

(WA}

4 Marking.

3.4.1 Civil coencies. Marking shail be in
accordance with Fed. Std. No. 122.

3.4.2 Military agencies. In addition to any
special marking required by the contract or
order, unit and interior packages. exierior
shipping containers and pailetized unit
loads chall be marked in accordance swwith
MIL-STD-12¢9

6. NOTES

6.1 intended use. Nickel salts ecvered by
*his specification is intended fer uce in elec-
Lroviaung.

6.2 Ordering data. Procurement documen:s
should specify the following:
oy Titie. number, anda date
Ipeciication.

(0) Type of nicksl salts required (see

of this
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(¢) Type of container and selection of
appiicable levels of packaging and packing
(see 5.1 and 5.2).

When paliets (see 5.2

Q.

" .
fe) ore regulire

and 5.3).

.2 The copper and zinc analyses shouid be
krown before initiating the nickei analysis,
since they will depesit and cause an error
if present in significant amounts. If copner
i zi present in sxgmncanf

nved

da

alicn COVErD ;.Aat _21
.“J;I:Lary

-3
z):

mn

s
~ §3. (‘.

Nicket
Corload

suiphate.
minimum

35,600 pounds

Moteor: Nicke! sulphate.
Jfoter volume minimum weight
&58,000 pounds

Type IT

Rail: Nickel ammonium sulphate.

Carioad minimum weight 36,-
0C0 novnds.

nmoss

Motor: Nickel ammonium sulphate.
Motor volume minimum weight
36,000 pounds.

Type 111

Fail: Chemicals, not otherwise in-

dexa2d by name.

Carioad minimum weight 24,-
000 pounds, subject to Rule 34,
Uniform Fre*ght Classification.

oot

oy incurs 2o resn

S n

itk

war sx_'muec .he said mmg-, gpecifications,
r other daia is not *o be regarded hy implication or

[}

otherwise as in ary mwanner licensing *he hoider or

a::y ther persun or corporation, or cocnveying any
rignts or penmssxcn 'uanu_artu:e, use. or sell 2=y
pa:e t£~_\ nveation {lat may in any way Te reiateq
thereto.
MILITARY CUSTUUDLANS:

Array—<

Navy—Sh

Air Force—dAA.

[ this specification may

L2 purchased Tar £

TeNS ach.
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