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The following specification describes the naiure of this invention :—

This is an inventiott by BALKUNIE ANANTHA SHENOI, Sclentist and Mrs. MALATHY PUSHPAVA-
NAM, Senior Laboratory Assistant, both of the Central Electrochemical Research Institute, Karaikudi-3, Tamil-

Nadu, India, both Indian citizens.

This invention relates to the improvements in
or relating 1o the electrodeposition of high speed hard
bright silver plating from cyanide bath.

¥ Hitherto it has been proposed to electrodeposit
silver from cyanide baths containing —
1. Carbon disuiphide
2. Condensation product of carboun disulphide
with acrolein or with a ketone
3, Ammonium thiosulphate
. Compounds of selenium

Lth e

. Antimony complex with glycerol or trietha-
nolamine as additives,

This Is open to the objection that these addition
agents cannot be used at high current densities, e,
upto EL A/dm? and most of them except antimony
additive give only soft deposit. All the three men-
tioned conditions, viz. high current density, hard and
bright, have not yet been tried in a single bath.

The object of this invention is to obviate these
disadvantages by using a brightener which will produce
bright and hard deposits at higher current density.

_ This invention mainly consists in producing
hard, bright sitver deposit at & higher current density
from cyanide baths using silver cyanide, potassium
cyanide and potassium carbonate with the anfimony
compound and a wetting agent, Pure 999, silver
anodes are used. Cathodes may be either brass or
copper.

The following typical examples are given to
illustrate the invention :

Example 1

Silver cyanide : 60 g/l
Potassium cyanide : 70 gf1
Potassium carbonate : 20 g1
Antimony addition compound : I gfi
Wetting agent : 0.4 mlf|
pH 12-}3
Temperature : 30°-35°C
Current density : 11 Afdm?

with vigorous stirring Thickness :

Exgmple 2

35 microns

Stiver cyanide : 30 gh
Polassium cyanide : 90 gf1
Potasstum carbonate : 30 gfi
Antimony addition compound : 0.5 gfl
Wetting agent : 0.2 mifi
Potassium antimonyl tartrate : 3 gft
pH 12.5-13.5
Temperature : 35°.40°C
Current density : 8 Afdm?

with vigorous stirring Thickness : 35 microns

The following ure ameng the main advantages
of the invention :
1, Needs no polishing or buffing,
2. Hard deposits which are scratch-resistant (Hard-
ness : 175 kgfmm? at load 50 gms)
3. Works at high current density (L1 A/dm?)
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The following specification particularly describes and ascertains the nature of this invention and the maititer
in which it is to be performed : '
This is an invention by BALKUNIE ANANTHA SHENOI, Scientist and Mrs. MALATHY PUSHPA-
VANAM, Senior Laboratory Assistant, both of the Central Electrochemical Research Ingtitute, Karailudi-3,

Tamil Nady, India, both Indian citizens.

This invention relates to improvements 1n or

relating to the electrodeposition of high speed bright
hard silver.

Hitherto it has been proposed to electrodeposit
sitver from cyanide baths containing various brighte-
ners. They are :

(i) carbon disulphide

(i) condensation producis of carbon di-
sulphide with acrolin or ketones

(i} ammonium thiosulphate

(iv) compounds of selenium or antimony com-
plexes with glycerol or triethanolamine,
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The main drawback of these brighteners is that
the ~operating current density is very low. namely
I-2 Afdm?  Moregyer. theyare ablelo produce only
seft deposits though they are bright at low current
densities, : ’

So. the main object of this invention is to com-
bine both high current density bright plating with
hardness.  We are successful in producing bright
deposits at a current density of 10 A/dm? The hard-
ness value was 180 kg/mm?,

According to the present inveniion, there is
provided a process for the electrodeposition of bright
hard silver deposits on articles by silver plating from
a silver cyanide bath containing turkey red oil and
potassium antimony] tartrate characterised in that an
antimonyl reaction product prepared by reacting
antimony trichloride, carbon disulphide, diethylamine
in presence of petroleum ether the compounds being
mixed at9°C, then stirred for twe hours at room iem-
parature and then refluxed for two hours in a water
bath with carbon disulphide and diethylamine is
added to tie bath whereby brightness and hardaess is
imparied to the deposit further characterised in that
-a bath of the following ingredients is prepared :
silver cyanide : 50-80 g/l, potassiam cyanide :
50-90 gfi. potassium carbonate : 5-30 g/1, antimony
reaction product :0.1-5 gfl, turkey red oil :
0.i-3 mi/1, potassium antimonyl tartrate : 1-3 g/J.

The proportion of the ingredients may be

Sitver cyanide : 50-65 gf1
Potassium cyanide : 70-75 g/t
Potassium carbonaie : 10-20 g/l
Antimoeny reaction pro-

duct : 0.5-1 ot
Turkey red oil : 0.4-0.6 mi/i
Potassium antimonyl

rartrate : 0.5-1 gf1;

Sitver cyanide (60 g/1), potassium cyanide (70-
g/1) and potassium carbonate (20 g/l) may be used
2-5 g/1 of potassium antimonyl tartrate may be present.
The bath is operated with confinuous circulation
ot sitrring or cathode rod movement. A brilliant
deposit is obtained at wide current density range
from 0.5 to 10 Afdm2

The conventional cyanide silver bath was used
with the following composition :

Silver ¢yanide : 60 gfl
Potassium cyanide : 70 gfi
Potassium carbonate : 20 g/1

The silver cyanide was prepared from silver
nitrate. The brightener used is antimony carbon
disulpkide-diethylamine condensation product. This
product produces bright deposit. When measured
with glass refiectance meter with silver coated glass
as a standard, it comes upto 95-98%. At the same
time, the effect of antimony improves the hardness.
Such a condensation product which produces bright
hard and high speed plating has not yet been tried
in silver plating.

The preparation of the antimony condensation
product : Carbon disulphide and diethylamine are
mixed in petroleum ether solution at 0°C.  Then
antimony trichloride is added gradually with stir-

ring. All the compounds are added the equi-
molar ratio. After the reaction of the three com-
pounds ace over, the mixture is stirred for two hours
at room tempegature. The mixture is then refluxed
for two hours in a water bath, So far, antimony is
complexed only with glycerol or triethanolamine.
This additive has the combined effect of both sul-
phurand antimony. 1 g/1 of this additive is enough
to produce bright deposits. This compound is
soluble in rectified spirit or benzene.  Turkey red
oil is used as wetting agent. The concentration of
the wetting agent should be 0.2 to 0.8 ml/l. The
pH of the bath was maintained at 12-13. Room
temperature is enough to produce good deposits,
Vigorous stirring is required. The addition of potas-
sium antimonyl tartrate was found to increase the
brightness,

A thickness ol 35 microns has been iried.
The current efficiency is 100%,. The bath works at
a wide carrent deasity range from 0.5 A/dm? to 10
Afdm?

The invented process prodaces bright silver de-
posits at a current density greater than the normal
current densities.  Moreover, the deposits are harder
and the hardness is 180 kg/fmm?2, A ngw antimony
reaction product is used which enhanges both the hard-
ness and brightyess of the deposit.

Example 1
The plating was catried out in a three-litre scale

~ with a pure 99,99/ silver anodes. In order not to get

burnt deposits at the edge, the anode current density
was maintained in such a way that it did not exceed

2-2.5 A/dm*  The following compositions were
used :
Silver eyanide : 60 g/t
Potassium cyanide : 70 gf3
Potassium carbonate : 20 gfl

The bath was stitred well with a mechanical
stirrer near the cathode or to-and fro motion of the
cathode was applied. 1 g/l of the antimony carbon
disulphide diethylamine reaction product dissolved in
spirit was added. 0.2:0.8 ml/1 turkey red oil was
used, 2 gfi of potassinm antimonyl tarirate was also
added, The pH of the solution was 12-13, The bath
worked at rootn temperature (30-32°C) itself. Cathode
current density was 3-9 Afdm?2. '

Example 2

The plating was also carried out under these
conditions : '

Silver cyanide : 50 g/l
Potassitm cyanide : 90 g/l
Potassium carbonate : 30 gft
Anfimony reaction product : 0.5 gf1
Wetting agent : 0.2 mlf1
Potassium antimonyl tartrate : 5 gfl
Cathode current density : 10 Afdm?
Temperature : 45°C

This composition of the brightener gives bright
deposits even upto 10 A/dm? and the hardness is
180 kgfmm?2, This increased hardness is reguired te
produce increased abrasion and wear resistance. Iam
the case of other additives, it is reported that the
hardness of the deposits get reduced {¢ the normal
values, i.e. to the value of soft silver after a lapse of
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time. Butin our deposits, the hardaess remains the
same even up to five months, The contbined effects
ef hardness, brightness and high speed plaling are
the main advantages of the inpvention. Since this
bath works at a higher current density, the total ope-
rating lime to get a specific thickness gets reduced
which resulis in the increased cutput per day. The
hardness gives high wear resisiance to the deposit,

To sum up, we say that the conventional silver
cyanide bath with the new brightener which we have
developed gives a very bright, hard silver deposil and
the bath also works at a wide current density range
up to 10 A/dm?  This current density is greater than
the normal current density using other additives,

Noteworthy Features

1. A process for the production of high speed,
hard, bright silver deposit with a hardness of 180 kgf
mm? in a bath containing silver cyanide, potassium
cyanide, potassium carbonate, turkey red oil and an
anlimony additive compound.

2. The bath may contain silver cyanide : 60 g/
I, potassium cyanide : 70 g/l, potassium carbonate :
20 g/1, turkey red oil : 1 mi/1 and antimony additive
compound ¢ I g/l.

3. The preparation of a new anlimony trichlo-
ride, carbon disulphide, diethylamine reaction pro-
duct in presence of petroleum ether, the compounds
being mixed atl 0°C. then stirred for 2 howrs at 30°C,
and then refluxed for 2 hours in water bath.

WE CLAIM :—

1. A process for the electrodeposition of bright
hard silver deposits on articles by siiver plating from
a silver cyanide bath containing furkey red oil and
potassium antimonyl tartrate characterised in that
an antimonyl reaction product prepared by reacting
antimony trichloride, carbon disulphidé, diethylamine
in presence of petroleumn ether the compounds being
mixed at 0°C., then stirred for two hours at room
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temperature and then refluxed for two hours in a
water bath with carbon disulphide and diethyia-
mineis added to the baih whereby brightness and hard-
ness is imparted to the deposit further characterised
in that a bath of the foflowing ingredients is prepared:
silver cyanide : 50-80 gfi. potassium cyanide :
50-90g/1, potassium carbonate : 5-30 g/l. antimony
reaction product : 0.1-5 g/i, turkey red oil : 0.1-3
ml/1, potassinvm antimonyl tartrate: 1-5 g/1.

2. A process as claimed in Claim | wherein the
proportion of the ingredients is : silver cyanide :
60-65 g/1, potassium cyanide : 70-75 g/1, potassium
carbonate 10-20 gf!, antimony reaction product :
0.5-1 gf1, turkey red oil : 0.4-0.6 ml/1, sodium
antimony! tartrate :0.5-1 g/l

3. A process as Jaimed in Claim 1 or 2 wherein
are present silver cyanide : 60 g/l, potassium ¢yanide :
70 g/t and potassium carbonate : 20 g/l

4, A process as claimed in any of the preceding
Claims wherein 2-5 gfl of potassium antimonyl
fartrate is present.

5. A process as claimed in any of the preceding
Claims wherein the bath is operated with continuous
circulation of stirring or cathode rod movement.

6. A process as claimed in any of the preceding

Claims wherein a brilliant deposit is obtained at
a wide current density range from 0.5 to 10 Afdm2,

7. A process [or ihe electradeposition of bright
hard silver deposits on articles substantially as herein-
before described.

Dated this 19th day of June, 1973,

Sd/-
ASSTT. PATENTS OFFICER,
COUNCIL OF SCIENTIFIC & INDUSTRIAL
RESEARCH



