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This invention relates to new and useful elec-
troplating compositions, and to a new and im-
proved method for the electrodeposition of
copper. :

Cne of the objects of the invention is to pre-
pare new and useful cyanide copper plating
baths.

Another object of the invention is to prepare
new and useful eyanide copper plating baths
which produce improved brightening effects.

Still another object of the invention is to pro-
vide a method of electroplating copper whereby
a bright copper plate is obtained on polished
steel over which chromium can be plated with-
out buffing the copper.

Another object of the invention is to provide
2, method of electrodepositing copper which op-
erates efficiently in temperature ranges that are
lower than those used in most cyanide copper
plating baths. Other objects will appear herve-
inajfter.

These objects are accomplished in accordance
with this invention by preparing an alkaline
agueous cyanide copper electroplating bath con-
taining dithiobiuret and electrodepositing copper
therefrom.

Dithiobiuret has the following formula
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The dithiobiuret is employed in an amount
which is sufficient to enhance the brightness of
the electrodeposited copper plate.

The invention will be further illustrated by
the following example:

Example

An electrolyte was prepai‘ed by mixing the
following ingredients:

9 ounces sodium cyanide

7 ounces copper cyanide

3-4 ounces sodium hydroxide

0.4 gram dithiobiuret

4 ce. Antarox B-201 (polyethylene glycol ester-
ether)

Water sufficient to make a gallon of solution,

Polished steel sheets were plated in this elec-
trolyte at a temperature of 130° ¥, and at a cur-
rent density of 20 amperes per square foot.

An extremely bright copper plate was produced
over which chromium could be plated without
buffing the copper.

Other cyanide copper plating baths can be
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used in the practice of the invention. For ex-
ample, any of the copper cyanide plating baths
described in “Metal Finishing,” 1949 edition, page
228 can be employed by substituting dithiobiuret
for the brightener addition agents used in said
baths. The same plating conditions can also be
used.

In the foregoing example the Antarox B-201
is a non-ionic wetting agent. The wetting agent
functions in the electroplating bath to prevend
pitting due to hydrogen bubbles that stick to the
surface of the plate unless made more readily
removable by agitation or lower surface tension
resulting from the use of a wetting agent. It
will be understood that any bath stable wetting
agent can be used and even such use is optional.

The quantity of the dithiobiuret added to the
coprer plating bath may be varied. However,
an increase in the quantity over that given in
the ilustrated example does not substantially
increase the brightness of the resultant plate and
a decrease in the gquantity tends to reduce the
brightness of the plate. In general it is prefer-
abie to employ a quantity of dithiobiuret within
the range of about 0.4 to 1 gram per gallon of a
cyanide copper plating bath.

The current densities employed in plating cop-
per from eleciroplating baths prepared in ac-
cordance with the invention and the tempera-
tures used may be substantially the same as those
now employed in the art for plating copper from
alkaline cyanide solutions. Most copper plating
baths are operated at current densities of 15 to
20 amperes per square foot. In some insiances
the current densities can be as low as 5 amperes
per square foot and higher current densities above
20 amperes per square foot can also be employed.
The temperature used is preferably within the
range of 120° to 140° ¥, the optimum tempera-
ture being around 136° ¥., whereas the tempera-
tures customarily employed in the art for most
bright copper cyanide plating baths are at least
140° F. and usually somewhat higher.

The quantity of copper in the copper plating
bath desecribed in the example is around 5 cunces
of copper per gallon of bath. In general, it is
preferable that the bath contain 3 to 8 ounces
of copper in dissolved form per gallon of bath
where direct current is used. Where pulsating
direct current is used the bath can contain highar
concentrations of copper as, for example, around
12 ounces of copper per galion of bath. A con-
centration of copper around 5 ounces per gallon
of plating solution is preferred.

Although the invention does not reside in the
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specific proportions of cyanide and free hydroxide
present in the bath, it is preferable that the elec-
troplating bath contain 0.5 to 1.75 ounces per
gallon of free sodium cyanide over and above
the amount required to form the complex sodium
copper ‘¢yahide Na:Cu(CN)s. The quantity of
free alkali usually corresponds to 1 to 7 ounces
of alkali metal hydroxide, preferably 3 to 4 ounces
of sodium hydroxide. Sodium carkonate may be
present in the bath either as an impurity or as
a makeup agent.

An ordinary alkaline cyanide copper bath con-
taining 5 ounces per gallon of copper gives a
frosty or burned copper plate when copper is
electrodeposited therefrom at a temperature of
130° . at a current density of 20 amperes per
square foot. The same bath containing a small
quantity of dithiobiuret when electroplated un-
der the same conditions gives a brilliant copper
plate so bright that it can be electrodeposited on
polished steel and chromium can be plated there-
over without buffing the copper. It will therefore
be apparent that the present invention provides
a new and useful contrikution to the art of bright

copper plating. The electrolytes provided in ae- ¢

cordance with the invention also have excellent
throwing power even in the lower temperature
ranges of 120° to 140° F.

The invention is hereby claimed as follows:

1. An alkaline copper cyanide plating bath
comprising copper in a soluble form dissolved in
an alkaline cyanide agueous liguid containing 4di-
thiobiuret dissclved in said bath, the guantity of
dithiobiuret being sufficient to produce a bright
plate when copper is electrodeposited from said
bath.

2. An alkaline cyanide copper plating bath
comprising essentially 3 to 8 ounces per gallon
of metallic copper dissolved in the form of a
complex alkaline copper cyanide salt in water
containing 0.4 to 1 ounce per gallon of dithio-
biuret.

3. An alkaline copper cyanide plating bath
comprising essentially copper in the form of the
complex salt Na2Cu(CN)3z dissolved in water in
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proportions such that the qitantity of copper is
within the range of 3 to 12 ounces per gallon,
free cyanide in proportions within the range of
0.5 to 1.75 ounces per gallon, free sodium hy-
droxide in proportions within the range of 1 to 7
ounces per gallon and dithiobiuret in propor-
tions within the range of 0.4 to 1 gram per gal-
lon together with sufficient water to make a gal-
lon of electrolyte.

4, A method of copper plating which com-
prises electrodepositing copper from an alkaline
agueous cyanide bath containing copper in a solu-
ble form in proportions within the range of 3
to 8 ounces of copper as metal per gallon of
bath and a sufficient quantity of dithiobiuret to
brighten the resultant copper plate.

5. A method of copper plating which com-
prises electrodepositing copper at a tempera-
ture within the range from 120° to 140° F. from
an alkaline agueous cyanide plating bath contain-
ing copper in a solible form in proportions with-
in the range of about 3 ounces to 8 ounces of
copper as metal per gallon of hath and dithio-
biuret in proportions within the range of about
0.4 to 1 gram per ‘gallon of bath.

6. A method of copper plating which comprises
electrodepositing copper from an alkailne agque-
ous cyanide plating kath onto polished steel, said
bath containing 3 ounces fo 8 cunces per galicn
of copper as metal dissolved in the form of a
compilex sodium copper cyanide, 0.5 ounces to 1.75
ounces per gallon of cyanide, as NaCHN, 3 to 4
ounces per gallon of NaOH and sufficient dithic-
biuret to increase the brightness of the copper
electrodeposited from said bath.
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