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' COMPLETE SPECIFICATION.
‘Palladium-Nickel Alloy Plating Bath.

“We, Kapusaikl KAIsHA SUwA SEIKOSHA

and Nissamn Kaser KapushHIKI KaisHa,

both Japanese. Companies, of - 5—19, 4-
chomé; Ginza-Nishi, Chuio-ku, Tokyo, Japan
and 20, Kawara-machi, Senju, Adachi-ku,
Tokyo, Japan, respectively, do hereby de-
clare the invention, for which we pray that
a patent may be granted to us, and the
method by which it is to be performed, to
be particularly described in and by the fol-
lowing statemént : -~

This invention relates to the electrodepo-
sition of palladium alloys and more patticn-
larly to the electrodeposition of palladium-
nickel -alloys and to plating baths for use in
such electrodeposition. =~

- Because conventional plating with silver
or ickel has certain disadvartages it has in
recent years been proposed to electroplate
articles with palladium. However, this is a
somiewhat expensive form of plating and it
is an object of the present invemtion to
provide plating baths which setve to deposit
platings of palladium-nicke] alloy of high
cofrosion resistance and which reduce the
plating costs (as compared with the plating
of palladiim per se). By reasoii of the ad-
vantages in cost obtaihed it is possible to
einploy the plating baths of the present in-
vention in a wide range of applications
while still maintaining the process on an
economical basis.

According to the present invention there
is provided a plating bath for electrodepo-
sition of a palladium-nickel alloy which
comprises an aqueous solution of palladium
and mickel ammines, the ¢ontent of palla-
divm in said solution being from 5 to 30
grams per litre, the content of nickel in
such solution being from 5 to 30 grams per
litte and the relative proportions of the

. palladium and nickel being such that the

palladium nickel alloy deposited from said
solution - by electrodeposition has a palla-
[Price 4s. 6d.]

dium content of 30 to 90% by weight of
the alloy.

According to a further feature of the pre-
sent invention thiere is provided a process
for the production of electroplatings of pal-
ladium-nickel alloys which comprises sub-

jecting to electrodeposition a plating bath -

as just defined.

Generally ‘speaking palladium salts and
nickel salts are each soluble i agueous
ammonia solution with the formation of ¢o-
ordination compléxes known as animhings.
The naturé of the anion of the palladium
and nickel salts tised to form the ammines
is in no way critical and it is bound into the
stable ammiineé complex salts pi'odu"ced. The
most convenient sources of the palladium
ahd nickel arée thelr simple salts such as
palladiumi chloride PdCl,, nickel sulphate
NiSO.7H,0 and nickel chloride NiCl;.
6H,0. When these salts are added to aque-
ous aminonia the ammine salts are formed
in solution. By including in the solition
an ammonijum salt of an organic or inor-
ganic acid, such as ammoniumi sulphate or
amitioniim citrate, the solubility of the pal-
ladium and nickel sdlts may bé increased
and a stable solution obtained at lower pH
values. Further, the. electroconductivity of
the bath is improved, and the pH stabilised,
by inchiding in the bath ah NH,*/NH; buf-
fer system. . '

Of course it will be ;!ppfeciated that the
bath may also be fornied by the dissolution
together of the preformed palladivim and
nickel ammines.

As noted above the quanitities of the pal-
ladium and nickel salts used should be such
as to establish in the bath palladiom édnd
nickel concentrations each within the range
of 5 to 30 grams per litre.  Further, as
hotéd above the relative proportions of the
palladium and nickel should be sich that
ofi electrodeposition the plated-oiit alloy
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confains 30 to 90% by weight of palladium.
In this connection it may be noted, by way
of example, that if palladium and nickel
are present in the bath each at a concentra-
tion of 10 grams per litre, the electrodepo-
sited alloy has a palladium content of about
60% by. weight:  if the concentrations are
changed to 20 grams per litre of palladium
and 10 grams per litre of nickel, the electro-
deposited alloy has a palladiam content of

about 85%. The aﬁrecise composition of the -

electrodeposited alloy may be affected also
by other factors, such as the pH of the
bath, the temperature and the current den-
sity used but these are factors under the
users control and may be held constant so
that a desired alloy constitution is achieved.
Of the factors just mentioned only the pH

-of the bath has any important effect. _
Plating baths as just described. can be
used to afford bright palladium /nickel alloy -

deposits but - the brightness of the deposit
can be enhanced by adding brighteners eg.
those known per se-as brightening agents m
nicke! plating baths. In particular, in ac-
cordance with the present invention the
baths may contain naphthalene sulphonic
acid salts or aromatic sulphonamides as
brightening agents.  Suitable such com-
pounds are the salts of naphthalene sul-
phonic acids irrespective of the number of
sulphonic acids present and theif - nuclear
substitution positions. The acids -are most
conveniently used as sodium’ salts and ex-
amples are. the sodium salts of naphthalene
«- and' S-sulphonic acids, naphthalene 1,5-

‘disulphonic acid and naphthalene 1,3,6-tri-

sulphonic acid. . .
Examples of suitable aromatic sulphon-
amides are saccharin (o-sulphobenzoic. acid
imide) and p-toluene-sulphonamide
generally aromatic compounds containing
the characteristic —SO,NH-— group may
be employed.. . -
The presence of the brightening agents
referred to above has no important effect on
the composition or mechanical properties
of the electrodeposited alloy plating. &=

In effecting electro-plating by. the use of

a plating bath according to this invention, it
is found generally to be preferable to oper-
ate at a bath pH of 7 to 10, a temperature of
15 to 40°C a cathode current density of 0.5
to 1.5 amp/square -decimetre and to use a
palladium or ‘graphite anode. -

To. maintain control over the plating pro-
cess analyses of the plating bath should be
effected at suitable intervals,  Deficiency
metal shown by such analyses can be re-
plenished by adding the metal salt directly
to the bath. During plating the bath ac-
cumulates ammonium salts but this has no
seriously deleterious effects. Departure of the
pH of the bath from the desired level can
be compensated by adding aqueous am-

but

monia or dilute sulphuric acid to the bath.

Generally, the effect of working at a lower -

pH is to increase the deposition potential

of nickel and to increase the nickel content

in the electrodeposited alloy. - = -
It may be observed that if the conditions

in the plating bath -are: allowed to vary so

widely from the conditions herein set forth

that ‘the palladium content of the electro- = -

deposit is outside the range of 30 to 90%

teferred to -above, then the desired solid

solution (alloy) of palladium and nickel is
not completely formed with the result that
a thick deposit will lack brightness and be-
come brittle.

The method of electrodeposition referred
to' herein may be employed to provide a
palladium nickel alloy coating on any elec-
trically conductive surface. Generally the
article being plated will be of metal, the
metal itself being in no way critical.

EXAMPLE 1

‘A bath containing 20 g of palladous am-
mine chloride PA(NH,),Cl,, 50 cc of 289%
aqueous ammonia and 700 cc of water was
prepared.  Ammonium sulphate (S0 g),
nickel sulphate NiSO,7H,0 (50 g and
water sufficient- enough  to form 1000 cc
were then added. "
" A brass test piece was plated in said bath
for 30 minutes at pH 7.5, temperature 30°C,
and -cathode current density 1A/dm?, with-
out agitation. . - . _ '
_.An alloy electroplating comprising’ palla-
dium "60% and nickel 40%, with a white
bright surface was thus obtained and the
deposited layer adhered well to the base.

o EXAMPLE 2 .

. There was added to the bath described in
Example 1 10 g of sodium 1,3,6-naphthal-
ene trisulphonate and plating was effected
as in Example 1. ' - _

The electrodeposited layer having a thick-
ness ‘of 10p, had a mirror polished -surface
and a hardness Hv, tested by the Vickers
hardness tester, .of Hv=535.

"The electrodeposited layer was found to
be unaffected by exposure to- ammonia gas
for 24 hours and by immersion in artificial
sea water for 6 days.

. EXAMPILE 3 -

A bath containing 40 g of palladous am-
mine chloride PA(NH,),Cl;, 50 cc of 28%
aqueous ammonia and 700 cc of water was
prepared. Ammoniom sulphate (50g) nickel
sulphate (50g), the sodium salt of saccharin
(2H,0) (5g) were added, together with suf-
ficient water to take the volume of the bath
to 1 litre. AT
- A ‘brass test piece was plated in said
bath for 30 minutes at pH 8.8, temperature
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without agitation.

An alloy electroplating comprising palla-
dium 859% and nickel 15% with a mirror
polished surface was obtained. The electro-
deposited layer was found to be unaffected
by exposure for 24 hours-to-ammonia gas
and by immersion for 6 days in artificial
seca water.

WHAT WE CLAIM IS:—

1. A plating bath for electrodeposition
of a palladium-nickel alloy which comprises
an aqueous solution of palladium and nickel
ammines, the content of palladium in such
solution being from 5 to 30 grams per litre,
the content of nickel in such solution being
from 5 to 30 grams per litre and the relative
proportions of the palladium and nickel be-
ing such that the palladium nickel alloy de-
posited from said solution by electrodeposi-
tion has a palladium content of 30 to 909%
by weight of the alloy. :

2. A plating bath according to claim 1

which comprises a soluble salt of a naphthal-
ene sulphonic .acid.

3. A plating bath according to claim 1
which comprises a soluble aromatic sul-
phonamide.

4. A plating bath according to claim 3
wherein the aromatic sulphonamide is sac-
charin or p-toluene sulphonamide.

5. A plating bath according to any of

claims 1—4 which includes an ammonium
salt of an organic or inorganic acid.

6. A plating bath according to claim 1
substantially as hereinbefore described with
reference to any one of the foregoing specific
Examples 1-—3.

7. A process for the production of elec-
troplatings of palladium-nickel alloys which
comprises subjecting to electrodeposition a
;l)latsing bath as defined in any of claims

8. A process according to claim. 7 where-
in the pH of the bath is 7 to 10 the tem-
perature is 15—40°C and the cathode cur-
rent density is 0.5 to 1.5 amps/square deci-
metre. :

9. A process according to claim 7 or 8
wherein the anode is of palladium or graph-

-ite.

10. A process according to claim 7 sub-
stantially as hereinbefore described with re-
ference to any one of the foregoing specific
Examples 1—3.

11. Articles having an electroplating of
palladium-nickel alloy, whenever produced
gly'th:d -process hereinbefore described and

aimed.

Agents for the Applicants,
J. MILLER & CO,
Chartered Patent Agents,
John Kirk House, 31—32, John Street,
' London, W.C.1.

Printed for Her Majesty’s Stationery Office by Burgess & Son (Abingdon), Ltd.—1969,
Published at The Patent Office, 25 Southampton Buildings, London, W.C.2
‘from which copies may be obtained.
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'30°C, and cathode current density 1A /dm?,

'witggu;n agitz;tlion. ,

oy electroplating comprising palla-
dium 85% and nickel 15% with a mirror
polished surface was obtained. The electro-
deposited layer was found to be unaffected
by exposure for 24 hours to ammonia gas
and by immersion for 6 days in artificial
sea water.

WHAT WE CLAIM 1S:—

1. A plating bath for electrodeposition
of a palladium-nickel alloy which comprises
an aqueous solution of palladium and nickel
ammines, the content of palladium in such
solution being from 5 to 30 gramg per litre,
the content of nickel in such solution being
from 5 to 30 grams per litre and the relative
proportions of the palladium and nickel be-
ing such that the palladium nickel alloy de-
posited from said solution by electrodeposi-
tion has a palladium content of 30 to 909%
by weight of the alloy.

2. A plating bath according to claim 1
which comprises a soluble salt of a naphthal-
ene sulphonic acid.

3. A plating bath according to claim 1

" which comprises a soluble aromatic sul-

phonamide.

4. A plating bath according to claim 3
wherein the aromatic sulphonamide is sac-
charin. or p-toluene sulphonamide.

5. A plating bath according to any of

claims 1—4 which includes an ammonium
salt of an organic or inorganic acid.

6. A plating bath according to claim 1
substantially as hereinbefore described with
reference to any one of the foregoing specific
Examples 1—3.

7. A process for the production of elec-
troplatings of palladium-nickel alloys which
comprises subjecting to electrodeposition- a
:Ilﬂatgng bath as defined in any of claims

8. A process according to claim 7 where-
in the pH of the bath is 7 to 10 the tem-
perature is 15—40°C and the cathode cur-
rent density is 0.5 to 1.5 amps/square deci-
metre. .

9. A process according to claim 7 or 8
wherein the anode is of palladium or graph-
ite.

10. A process according to claim 7 sub-
stantially as hereinbefore described with re-
ference to any one of the foregoing specific
Examples 13,

11. Articles having an clectroplating of
palladium-nickel alloy, whenever produced
by the process hereinbefore described and
claimed. -

Agents for the Applicants,
J. MILLER & CO,,
Chartered Patent Agents,
John Kirk House, 31—32, John Street,
London, W.C.1.

Printed for Her Majesty’s Stationery Office by Burgess & Son {(Abingdon), Ltd.—1969.
Published at The Patent Office, 25 Southampton Buildings, London, W.C.2
from which copies may be obtained.
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