
Patented May 4, 1954 2,677,654 

UNITED STATES PATENT OFFICE 
2,62,654 

COPPER, ELECTROPLATING AND 
COMPOSTIONS THEREFOR, 

Allan E. Chester, Highland Park, ii., and Joseph e 
T. Irwin, Lakewood, Ohio, assignors to Poor & 
Company, Chicago, Ill., a corporation of Dela 
Wale 

No Drawing. Application May 10, 1951, 
Seria No. 225,672 

(C. 204-52) 6 Claims. 
1. 

This in Vention relates to new and useful elec 
troplating compositions, and to a new and in 
proved method for the electrodeposition of 
Copper. W 

Cine 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 

reW and useful cyanide copper plating baths 
Which produce improved brightening effects. 

Still another object of the invention is to pro 
Wide a method of electroplating copper whereby 
a, bright copper plate is obtained on polished 
Steel OVer which chronium can be plated with 
QUIt buffing the copper. 
Another object of the invention is to provide 

a method of electrodepositing copper which op 
eiates efficiently in temperature ranges that are 
OWe thain those used in most cyanide coppe' 
plating baths. Other objects will appear he'e- 
inaiter. 

ihese objects are accomplished in accordance 
with this invention by preparing an alkaline 
aqueous cyanide copper electroplating bath coin 
taining dithiobiuret and electrodepositing coppei 
tierefroin. 

Dithiobiuret has the following formula, 

N-C-N-C-Na 

The dithiobiuret is employed in an ainoulint 
which is sufficient to enhance the brightness of 
the electrodeposited copper plate. 

the invention Will be further illustrated by 
the following example: 

Eacample 
An electrolyte was prepared by mixing the 

following ingredients: 
9 ounces sodium cyanide 
ounces copper cyanide 

3-4 ounces Sodium hydroxide 
O.4 gram dithiobiuret 
4 cc. Antarox B-201 (polyethylene glycol ester 
ether) 

Water sufficient to make a gallon of solution, 
Polished steel sheets were plated in this elec 

tolyte at a temperature of 130 F. 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 
angle, any of the Copper cyanide plating baths 
described in “Mietal Finishing,' 1949 edition, page 
229 can be enployed by Substituting dithiobiuret 
for the brightener addition agents used in Said 
baths. The Sane 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 prevent 
pitting due to hydrogen bubbles that stick to the 
Surface of the plate unless made more readily 
renovable by agitation of lower surface tension 
resulting from the use of a wetting agent. It 
Will be understood that any bath stable Wetting 
ageint can be used and eWein Such use is optional. 
The quantity of the dithiobiuret added to the 

copper piating bath may be varied. However, 
an increase in the quantity over that given in 
the illustrated example does not substantially 
increase the brightineSS of the resultant plate and 
a, decrease in the quantity 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 electroplating 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 piating 
baths are operated at current densities of 15 to 
20 armperes per Square foot. In Some instances 
the current densities can be as low as 5 anperes 
per Square foot and higher current densities above 
20 araperes per Square foot can also be employed. 
The temperature used is preferably within the 
range of 120° to i40° F., the optimum tempera 
ture being around 130° E., whereas the tempera 
tures customalily employed in the art for nost, 
bright copper cyanide plating baths are at east, 
14.0° E. and usually somewhat higher. 
The quantity of copper in the copper plating 

bath described in the example is around 5 ounces 
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 oath 
where direct current is used. Where puisating 
direct current is used the bath can contain higher 
concentrations of copper as, for example, around 
12 OuceS Of copper per gallor of bath. A co 
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 1.5 ounces per 
gallon of free Sodium cyanide over and above 
the amount required to form the complex sodium 
copper cyanide Na2Cu (CN)3. 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 carbonate lay 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° F. 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 contribution to the art of bright 
copper plating. The electrolytes provided in ac 
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 aikaline copper cyanide plating oath 

comprising copper in a Soluble form dissolved in 
an alkaline cyanide aqueous liquid containing di 
thiobiuret dissolved in Said bath, the quantity of 
dithiobiuret being stificient 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 ?lithio 
biuret. 

3. An alkaline copper cyanide plating bath 
comprising essentially copper in the form of the 
complex salt Na2Cu (CN) 3 dissolved in water in 45 
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proportions such that the quantity 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 
aqueous 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 aqueous cyanide plating bath contain 
ing copper in a Soluble form in proportions with 
in the range of about 3 ounces to 8 ounces of 
copper as metal per gallon of bath 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 alkailine aque 
ous cyanide plating bath onto polished steel, said 
bath containing 3 ounces to 8 ounces per gallion 
of copper as metal dissolved in the form of a 
complex sodium copper cyanide, 0.5 ounces to 1.75 
ounces per gallon of cyanide, as NaCN, 3 to 4. 
ounces per gallon of NaOH and Sufficient dithic 
biuret to increase the brightness of the coppar 

35 electrodeposited from Said bath. 
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