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This invention relates to improvements in and relating
to the electrodeposition of platinum or palladium from
aqueous solutions and is more particularly concerned
with the provision of an improved plating bath for elec-
trodepositing these metals on to the noble metals, such
as gold or silver or on to the base metals, such as copper,
nickel, or titanium.

An object of the invention is to provide an improved
rlating bath for the electrodeposition of platinum or
palladium which will give consistently good results over
a wider range of thicknesses than hitherto found possible.

Another object is to enable bright adherent deposits
of platinum or palladium to be obtained on noble metals,
such as silver or gold, or on base metals, such as copper,

nickel or titanium, over a wide range of thicknesses vary-’

ing from 0.00001” to at least 0.0017.

Alkaline plating baths have been proposed in the past
for the electrodeposition of platinim which contain com-
plex compounds of platinum, such as sodium hexahydroxy
platinate, NayPt(CH)g, or diammine dinitrito-platinum,
(NH;)Pt(NOg)s. Such baths have, however, proved
inefficient mainly owing to the fact that, whilst the initial
deposit is satisfactory, the baths gradually deteriorate for
various reasons with consequent reduction in efficiency
and are thus only suitable for the deposition of thin or
“flash” deposits of the order of ¢.00001" to 0.0001" thick,
heavier deposits tending to be dull and liable to crack or
chip off.

Such baths are operated at about 70° C. and have a
pH of about 8-10.

In an attempt to avoid the disadvantages accompany-
ing the use of alkaline plating baths, it has been suggested,
for the electrodeposition of platinum, to employ an es-
sentially acid bath consisting of a solution of chloro-
platinic acid in concentrated hydrochloric acid operating
at temperatures above 70° C.

Such a bath is, however, difficult to operate owing to
the evolution of hydrochloric acid fumes at the high
temperatures employed and, moreover, is only suitable for
plating on to noble metals, base metals being attacked by
the acid present in the bath.

The deposition of platinum, palladium or rhodium
from a plating bath comprising a solution of a double
nitrite of the metal, such as sodium platino-nitrite or
sodinm paliado-nitrite, has also been suggesied, but, so
far as we are aware, the suggestion has found no practical
application.

We have now found that the disadvantages inherent in
the use of electrolytic baths, hitherto used or proposed
for the electrodeposition of platinum or palladium, can
be readily overcome by the use, as the plating bath or
electrolyte of an agueous solution of a complex nitrito-
platinite compound or nitrito-palladite compound of the

‘general formula:

AGX (I O2)aR4-a] Or Az[X(N 02)"RH4—a]
2

wherein

A represents an alkali metal, alkaline earth metal, an
ammonium or hydrogen cation;

X represents platinum or palladium;
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R’ represents a monovalent acid radicle or a hydrox1de
ion;

R" represents a dlvalent acid radicle, and

ais 1,2 or3.

The acid radicle may advantageously be the sulphate,
chloride, perchlorate, oxalate or sulphamate ion.

When an alkali metal is used to form the cation cori-
stituent, the latter is preferably derived from sodium or
potassium. In - practice, however, we have found that
the most satisfactory results are obtained by the use of a
hydrogen cation.

Suitable compounds which may be employed in carry-
ing cut our invention are:

(1) Potassium- dwhloro dlmtmto platmite
KoPt(NOy) oCly. :

(2) Potassium-dichloro- d1n1tr1t0—pa11ad1te
KoPd(NGC;)Cl,.

(3) Potassium- sulphato-dlmtntonplatlmte,
KoPt(NO,) 5S04,

(4) Potassium- sulphazo-dmltmo—pallladlte,
KoPd(NO;3),S80,.

The corresponding complex compounds of sodlum may
also be used.

The compound we prefer to use, however, consists of
dinitrito-sulphato-platinous acid, HyPt(NO,),S0,, or di-
nitrito-sulphato-palladous acid, HoPd(NO;)sSO..

The following are examples of methods of preparing
complex nitrito-platinite compounds-for use in - carrying
out our invention, it being understood that no limitation
is intended thereby either as regards the complex com-
pound itself or its manner of manufacture

Example 1
POTASSIUM-SULPHATO-DINTTRITO-PLA ‘&TINITD
KoPt(NO2)2804

This complex compound was prepared by reacting potas-
sium-platino-nitrite with sulphuric acxd accordmg to the
following equation:

KyPt(NGy) 4 +HaSO,~> KoPi( NOZ )2S0y
Example I

The same complex corripound as in Example I was pre-
pared by reacting potassium-chloro-platinite with silver
nitrite and silver sulphate. :

The reaction involved is illustrated by the following
equation:

KoPtCly 2 AgNOy--AgSO~> KoPt(NO3)2S0,+4AgCl
Example 111
POTASSIUM-DICHLORO-DINITRITO-PLATINITE,
KoPt(NOz):2Cl2

This compound was prepared by reacting potassium-
platino-nitrite with hydrochloric acid, according to the fol-
lowing equation:

KyPt(NO;) 4-2HCI> K Pt (NO,) ,Cly

Example 1V

The compound of Example III was prepared by react-
ing potassium chloroplatinite with s11ver mtrlte accordmg
to the following equation:

K2PtCI4+2A‘gN02->’K2Pt( NO,)2Clo+-2AgCl

Example V
DINITRITO-SULPHATO-PLATINGUS ACID,
: HePt(NO2)2804
This compound was prepared by boiling a solution of
platino-nitrous acid, HyPt(NOy),, prepared by passing a
solution of potassinm platino-nitrite, KoPt(NOy),, through
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. a cation exchange column, with sulphuric acid. This
reaction is exemplified by the following:

I‘Ith(NOZ) 4+H2504% Hth(NOz) 2SO4+ 2HN02

Tt will be readily appreciated that the corresponding
complex palladite compounds may be prepared in a sim-
ilar manner by substituting potassium-pallado-nitrite for
potassium-platino-nitrite in Examples I and 1I1, by sub-
stituting potassium-chloro-palladite for potassium chloro-
platinite in Examples IT and IV, and by substituting a solu-
tion -of pallado-nitrous acid for a solution of platino-ni-
trous acid in Example V.

Moreover, the potassium constituent in the above ex-
amples may readily be replaced by sodium to give the
corresponding salts of sodium.

. Our invention, thus also includes a method of electro-
depositing platinum or palladium which method comprises
electrolysing an electrolyte .comprising an aqueous solu-
tion of a complex nitrito-platinite’ compound or nitrito-
palladite compound of the general formula:

XM 0)aR”,_ ]

Ag[XMN O2)aR/s-s)lor Az Ta

wherein

A represents an alkali metal, alkaline earth metal, an
ammonium or hydrogen cation;

X represents platinum or palladium;

R’ represents a monovalent acid radicle or a hydroxide
ion;

R” represents a divalent acid radicle, and

ais1,2,0r3

In carrying out the invention in practice our improved
bath preferably contains 5-20 grams per litre of platinum
or palladium as the nitrite, 5 gms./litre being found par-
ticularly suitable for general use. If a lower concentra-
tion be used, it will be found that the deposits are liable
to be uneven and dark in appearance.

The solution should preferably have a pH of below 2,
as, above this figure, black powdery deposits result and
there is heavy gassing at the cathode.

The bath is advantageously operated at a current den-
sity -of 5-25 amps/sq. ft. the lower figure being recom-
mended for building up heavy deposits.

The temperature of the bath should preferably be within
the range of 30°-70° C. as within this range the smooth
bright appearance of the deposits zemains unchanged. If
the bath be operated below this temperature range, the
deposits are liable to be rough and have a “frosted” ap-
pearance.

The following examples illustrate the manner in which
the invention may be carried out, it being understood that
the invention is in no way limited thereto or thereby.

Example VI

A flat copper base member was plated with platinum
to a thickness of 0.0001”’ thick by the use of a bath com-
prising an aqueous solution containing 5 gms. per litre of
platinum as dinitrito-sulphato-platinous acid, the bath
being operated at a temperature of 30° C. and a current
density of 5 amps/sq. ft. with the use of insoluble plat-
inum anodes. The resulting deposit was bright and the
absence of porosity and cracking was proved by electro-
graphic tests.

Example VII

A copper base member was plated with platinum to a
thickness of 0.0005” thick by the use of a plating bath
similar to that used in Example I, but containing 15
gms./litre of platinum as dinitrito-sulphato-platinous acid.
A current density of 20 amps./sq. ft. was used and the
bath was operated at a temperature of 60° C. The re-
sulting platinum deposit remained unaffected after treat-
ment with 25% nitric acid for a period of 16 hours.

Whilst the invention will be found to be particularly
snitable for the electro-deposition of platinum and has
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been so specifically referred to above, it is to be under-
stood that the invention is equally applicable to the elec-
trodeposition of palladium, it merely being necessary to
use the corresponding complex palladium compound in-
stead of the platinum compound.

Electro-deposits made in accordance with this inven-
tion will be found to be bright and smooth up to thick-
nesses of at least 0.001’ and to require no polishing.

Electrographic tests of platinum deposited on polished
copper up to 0.0005" thick in accordance with the teach-
ings of the invention, show that the deposits are free from
porosity but that above 0.001” thick they are liable to
show cracking. This tendency to cracking is, however,
considerably reduced if etched copper, instead of pol-
ished copper, surfaces are used.

The plating bath of the invention will, moreover, be
found to be stable, to give consistent results and not to
deteriorate on standing.

The invention may be applied to the plating of noble
metals, such as silver or gold and also to base metals,
particularly efficient results being obtained on copper,
brass, silver, nickel, lead. and titanium, Owing to the
acid nature of the bath, it cannot be used for plating plat-
inum or palladium directly on to irom, tin, zinc or cad-
mium, and with these metals, an underlayer of nickel or
silver is recommended.

It is to be understood that the invention is intended
to include within its scope any articles composed of, or
comprising, a noble metal or base metal member when
plated with piatinum or palladium by the method of, or
with the use of a bath in accordance with, the invention.

What we claim is:

1. A method of electrodepositing a metal selected from
the group conmsisting of platinum and palladium which
method comprises electrolysing an electrolyte having a
pH value below 2 and: consisting essentially of an aque-
ous solution of a cemplex nitrito compound of the
selected metal, said compound having a general formula
selected from the group:

Az[X(NOz)zR'4—n] and Az[X(NOz}nR”‘}_:_a]
wherein

A represents a cation selected from the group consist-
ing of alkali metal and hydrogen cations;

X represents the selected metal;

R’ represents an ion selected from the group consist-
ing of monovalent acid radicles;

R’ represents a divalent acid radicle, and

a is a number selected from the group of numbers 1,
2, and 3, and electrodepositing the selected metal
from said electrolyte at a current density of 5-25
amps/sq. ft. and at a temperature of 30-70° C.

2. A method according to claim 1 in which the acid
radicle is selected from the group of ions consisting of
the sulphate, chloride, perchlorate and oxalate ioms.

3. A method according to claim 1 in which Ais an
alkali metal cation derived from the group consisting of
potassium and sodium.

4. A method of electrodepositing platinum metal which
comprises electrolysing an electrolyte having a pH value
below 2 and consisting essentially of an aqueous solution
coumsisting essentially of  potassium-dichloro-dinitrito-
platinite, K,Pt(NQ;y)oCly, and remainder water, said
electrolysis being carried out at a temperature of 30-70%
C. and at a current density of 5-25 amps/sq. ft.

5. A method of electrodepositing palladinm metal
which comprises electrolysing an electrolyte having a pH
value below 2 and consisting essentially of an agueous
solution consisting essentially of potassium-dichloro-
dinitrito-palladite, KyPd(NO,),Cl,, and remainder water,
said electrolysis being carried out at a temperature of
30-70° C. and at a current density of 5-25 amps/sq. ft.

6. A method of electrodepositing platinum metal which
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comprises electrolysing an electrolyte having a pH value
below 2 and consisting essentially of an aqueous solution
consisting essentially of potassium-sulphato-dinitrito-
platinite, KyPt(NO3),SO4, and remainder water, said
electrolysis being carried out at a temperature of 30-70°
C. and at a current density of 5-25 amps/sq. ft.

7. A method of electrodepositing palladium metal
which comprises electrolysing an electrolyte having a pH
value below 2 and consisting essentially of an aqueous
solution consisting essentially of potassium-sulphato-
dinitrito-palladite, KoPd(NO,)»SO,, and remainder water,
said electrolysis being carried out at a temperature of
30-70° C. and at a current density of 5-25 amps/sq. ft.

8. A method of electrodepositing platinum metal which
comprises electrolysing an electrolyte having a pH value
below 2 and consisting essentially of an aqueous solution
consisting essentially of dinitrito-sulphato-platinous acid,
HyPt(NO,),S0,, and remainder water, said electrolysis
being carried out at a temperature of 30-70° C. and at
a current density of 5-25 amps/sq. ft.

9. A method of electrodepositing palladium metal
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which comprises electrolysing an electrolyte having a pH
value below 2 and consisting essentially of an agueous
solution consisting essentially of dinitrito-sulphato-pal-
ladous acid, HyPd(NO3)2S0y, and remainder water, said
electrolysis being carried out at a temperature of 30-70°
C. and at a current density of 5-25 amps/sq. ft.
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