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The invention relates to the electrodeposition of 
copper and includes a method of producing elec 
trodeposited coatings as well as the composition 
of the electrolyte employed. The principal object 
of the invention is the production of a copper de 
posit having a high degree of brightness together 
with other desirable properties. A further ob 
ject is the provision of an improved electrolyte 
and such control of the operating conditions as 
will enable the operator to obtain the desired re 
SultS. 
With these and other objects in view, as will 

appear herein, the invention comprises an acid 
bath in which the principal copper salt is copper 
sulphate and to which are added certain addition 
agents capable of changing entirely the character 
of the deposited copper as compared with that 
ordinarily obtained from copper sulphate elec 
trolytes. 
The well-known advantages of the copper sul 

phate bath have led to its extensive use. The 
usual deposit, however, is quite dull and rough, 
resulting in the necessity of buffing or polishing 
operations if a bright surface is desired. Such 
Operations are objectionable for various reasons, 
among which are the resultant wastage of metal 
and the reduction in the thickness of the coating 
especially on more exposed portions liable to more 
Severe contact with buffing agents. Furthermore, 
buffing is an expensive process both as to labor 
and materials and may be practically impossible 
On complicated Surfaces. 
The more recently introduced processes of elec 

troplating other metals in bright form, e. g., 
nickel and chromium, whereby buffing has been 
largely eliminated, have served to increase the 
interest in the possibility of a similar result with 
copper, especially as copper is quite generally 
used as an undercoating for the other metals. 
Great difficulty has been encountered, however, in 
obtaining bright or even semi-bright deposits 
from the acid copper Sulphate bath. 

In accordance with the present invention, 
bright or semi-bright copper deposits are secured 
by the combined and coordinated effect of two 
addition agents, each of which has been pre 
viously Suggested and used but, so far as I am 
aware, have not before been employed in con 
junction, for example, molasses and thiourea. 

Molasses has been used in copper sulphate plat 
ing baths for the alleged purpose of smoothing the 
deposit to some extent and facilitating buffing, 
but is incapable of producing a truly bright de 
posit. Thiourea has more recently been found 
to be an effective brightening agent in a copper 
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sulphate bath but requires, if used alone, very 
narrowly limited conditions if a uniformly bright 
plate is to be obtained, and some control agent 
has been found desirable to improve the range 

5 of effective action of the thiourea, 
I have discovered that molasses in small quan 

tities exerts a remarkable effect upon the action 
of the thiourea. In the first place, it increases 
the tolerance of the bath for thiourea, so that 

10 larger amounts of thiourea can be used with cor 
responding increase of the brightening effect. 

Furthermore, the addition of molasses increases 
the range of current densities within which bright 
ness is obtained. Also it enables bright deposits 

ls to be secured at higher temperatures than is pos 
sible With thiourea alone, thus rendering the 
bath available for bright plating without special 
cooling means. Mottled, cloudy, and striated ef 
fects may be substantially completely eliminated. 

20 Standard production output can be plated di 
rectly with bright nickel and yield commercially 
satisfactory brilliance of the nickel coating with 
out first buffing or polishing the copper surface. 
Even though conditions are not so carefully regu 

25 lated as to produce absolute brilliance, the de 
posits readily obtained in commercial practice 
have such a high degree of brightness that only 
a slight polishing operation, more a “wipe' than 
a buff, is needed to produce a brilliant surface. 

30 Such “wiping' operation is proven by tests to 
remove only a negligible and scarcely measurable 
amount of metal. 
The content of the bath as to copper sulphate 

and Sulphuric acid is not critical. Such con 
35 tent may vary as in standard practice, for ex 

ample, an aqueous bath containing from 50 to 250 
grams per liter of the technical copper sulphate 
ordinarily Supplied for plating and 5 to 100 grams 
per liter of Sulphuric acid. In practicing the pres 

40 ent invention, however, a relatively low content 
of acid is regarded as preferable, for example, 
not more than approximately 50 grams per liter. 
The content of molasses, which may be the or 

dinary commercial grade known as “baking mo 
45 lasses,' may vary considerably within the approx 

imate range of 0.01 to 2 grams per liter. For best 
results, less than 1 gram per liter is preferable 
and about 0.2 to 1 gram is recommended. 
The thiourea, content may also vary consider 

50 ably within an extreme range of 0.002 to 5 grams 
per liter. For best commercial results, however, 
a fairly narrow range of approximately 0.01 to 
0.1 gram per liter is recommended. 

Relatively low bath temperatures are desirable. 
55 Temperatures of 70° to 80° F have been found 
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satisfactory in practice. If optimum brightness 
is to be obtained, however, a temperature at least 
as low as 60° to 65' may be preferable. LOWer 
temperatures may be secured by suitable cooling. 
Vigorous agitation such as may be produced by 
introduction of air has been found useful in 
promoting high rate of deposition and uniformity 
of brightness. . . . . : 
The current density may vary widely on dif 

ferent parts of the work without seriously affect 
ing the character of the deposit. It may, for 
example, be as high as 100 or more amperes per 
square foot in places, but an average of approxi 
mately 50 to 75 amperes has been found Satis 
factory with suitable agitation. 
The following is given as an example of a typi 

cal installation: - 

Copper sulphate---------- grams per liter-- 210 
Sulphuric acid---------------------do---- 30 
Molasses ------------- - - - - - - - - - - - - -do---- 0.80 
Thiourea ------------------------- do---- 0.04 
Temperature 70 F., current density 70-75 "am 

peres per square foot. 
The physical structure of the deposited metal . 

is quite different from that presented by metal 
deposited from the ordinary copper sulphate 
bath. The crystal growth in the latter case is 
clearly perpendicular to the base metal whereas 
the metal deposited in accordance with the 
present invention lies in layers parallel with the 
surface and without projecting points or nodules. 
In fact, should the surface of the base metal not 
be entirely smooth before plating begins, the sur 
face of the deposit seems to become more even 
and bright as the deposition proceeds. 

Because of the character of the deposit as Well 
as the ease of adapting the procedure to the 
standard copper sulphate baths, the process 
presents marked advantages in the deposition 
of copper, either for protection of surfaces or re 
covery of metal. 

I claim: 
1. A bath for electrodeposition of Copper in 

5 

4 . 
tially of an aqueous solution containing, per liter, 
approximately 210 grams copper sulphate, 30. 
grams sulphuric acid, 0.8 gram molasses and 0.04 
gram thiourea. 

2. A bath for electrodeposition of copper in 
bright or semi-bright condition consisting essen 

O 

20 

25 

30 

bright or semi-bright condition consisting essen- 45 

tially of an aqueous solution of copper sulphate 
and sulphuric acid to which has been added ap 
proximately, per liter, 0.01 to 2 grams molasses 
and 0.002 to 5 grams thiourea. 

3. A bath for electrodeposition of copper in 
bright or semi-bright form, said bath containing 
in aqueous Solution 50 to 250 grams copper 
sulphate and 5 to 50 grams sulphuric acid per 
liter and including, as essential ingredients for 
production of brightness, 0.1 to 1 gram molasses 
and 0.01 to 0.1 gram thiourea, per liter. 

4. A bath for electrodeposition of copper in . 
bright or semi-bright condition comprising an 
aqueous solution of copper sulphate, 50 to 250 
grams per liter and sulphuric acid 5 to 100 grams 
per liter and containing as essential ingredients 
for production of brightness molasses 0.1 to 2 
grains per liter and thiou rea, 0.002 to 5 grams 
per liter. V 
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