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This invention relates to electrolytic deposition of 
bright metal coatings using electroplating baths to which 
brighteners are added. It is already known that additions 
of selenium compounds, preferably selenious acid or salts 
thereof, are active as brighteners in various electroplating 
baths. 

Thus, it has already been proposed, a relatively long 
time ago, to use selenious acid and salts thereof as addi 
tives, together with an albumen condensation product, 
for silver baths for the production of bright silver coat 
ings. Recently, it has also been proposed to use selenious 
acid in combination with various wetting agents in copper 
baths, as a brightener. Selenium dioxide is also known 
as an active brightener in nickel baths, and selenium com 
pounds, namely selenium dithiocarbamate, and selenium 
in a form providing divalent negative ions have also al 
ready been proposed as additives for silver, gold and 
copper-plating baths. 
We have found, unexpectedly, that selenium in the 

form of its very readily accessible selenious acid ester 
together with alcohols, phenols, thiophenols and thioal 
cohols, when used as an additive in the most diverse gal 
vanic baths, gives a Substantial improvement of the bright 
ness, better throwing power, higher permissible current 
density and, in acid nickel baths, not only excellent 
brightness but also very considerable leveling effect. 
From a large number of tests with the esters of selenious 
acid with a wide variety of alcohols, phenols, thioalcohols 
and thiophenols, we have found that apparently all the 
stable selenious acid esters, of which practically only the 
diesters exist, have the above-mentioned outstanding 
effects as brighteners in electroplating baths. 
By Selection of the compounds serving for the esteri 

fication and bearing OH or SH groups, by their constitu 
tion, and by further substitution, any desirable properties 
required for any specific electroplating bath can be ob 
tained. Thus, by the introduction of further substituents, 
for example amino groups, sulpho-acid groups, it is pos 
sible to improve the water-solubility of the compounds in 
the various pH ranges, and with appropriate active groups 
to, improve the brightening effect for the various metals. 

Furthermore, by altering the size and structure of the 
molecule carrying the esterifiable groups, it is possible 
to obtain very good properties for the deposited metal 
coatings. The use of brighteners with high molecular 
Weights according to the invention is advisable in elec 
trolytic baths of the kind in which the metals deposited 
are not very sensitive to inhibitors, for example zinc and 
cadmium. 
Apart from the Selenious acid diesters, known brighten 

ing and leveling agents, hardening binders, pore-inhibiting 
agents, wetting agents and so on may be added to the baths 
for further improvement and if special effects are re 
quired. 

It is surprising that even very small quantities of sele 
nious acid diesters give a high effect. Additions of about 
0.00005 mol/litre to 0.2 mol/litre are used. In the case of 
baths for nickel deposition, it is advantageous also to add 
a small quantity of an acetylene amine. 
The following examples illustrate the invention and the 

manner in which it is carried into effect: 
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Example I 

Very bright copper precipitates were deposited from 
a cyanidic bath of the following composition: 
Copper as Na2Cu (CN)3 ------------------ g./- 50 
NaCN (free cyanide) -------------------- g./I-- 12 
Seignette Salt --------------------------- g./- 30 
Dimethyl selenite ---------------mol/1.-- 0.00005-0.1 
Polyglycol ether ------------------------- g./I-- 0.5 
at a bath temperature of 65 C., and with a moving cath 
ode in the current density range from 0.2–3 a./dm.?. 

Using a 30:1 current-reversal cycle, the bright range 
is extended to a current density of 5 a./dm.2. 

Example 2 
Uniform very bright copper deposits were produced 

on a moving cathode from a cyanidic bath of the fol 
lowing composition: 
Copper as Na3Cu (CN)3 ---------------- g./1-- 60 
NaCN (free cyanide) ------------------ g./I-- 15 
Sodium citrate ------------------------ g-/-- 40 
Bis-(phenosulfonic acid) selenite --mol/l-- 0.00005-0.1 
Polyglycol ether -----------------------g/l.-- 0.5 
cid amide Sulpho-acids ----------------g/l.-- 0.025 

at 70° C., in a current density range from 0.2-4 a./dm., 
without current reversal. The cathode current yield is 
98-100%. 

Example 3 

Mirror-bright completely cloud-free silver coatings 
were obtained from a silver bath of the following com 
position: 
Silver in the form of KAg(CN)2 ---------- g./1 - 30 
KCN (free cyanide) -------------------- g/l.-- 120 
K2CO3 ---------------------------------g/l.-- 40 
Bis-(2-naphthol-3,6-sulfonic acid) see 

nite -------------------------mol/- 0.00005-0.1 
Turkey red oil -------------------------g./1-- 1 
and the brightness of these coatings is fully retained even 
with high coating thicknesses. The resultant silver de 
posits have a hardness of 140 kg./mm.. 

Example 4 
A bath for the deposition of gold has the following 

composition: 
Gold as KAu(CN)2 ---------------------g/l... 8 
KCN (free cyanide) -------------------- g./-- 100 
KHPO - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - S. /l. 40 

Bis-(2-naphthol-3,6-sulfonic acid) 
Selenite ----------------------mol/I-- 0.00005-0.1 

Turkey red oil --------------------------g./l-- 1 
Very bright gold deposits were obtained at 20-50° C., in 
current density ranges of 0.1-3 a./dm2. 

Example 5 
From a nickel bath of the following composition: 

MiSO47H2O -------------------------- g/l. 280 
NiCl2'6H2O --------------------------- g./I- 40 
HBOs ------------------------------- g./-- 40 
Benzoic acid sulphimide ---------------- g/l.-- 1. 
Bis-(o-aminophenol-sulphonic acid) 

diselenite -------------------- mol/l (0.00005-0.1 
Lauryl Sulphate -----------------------g/l.-- 0.5 
Acetylene amine ----------------------g./I-- 0.015 
mirror-bright ductile nickel deposits having a good level 
ing action were obtained at 60° C., in a current density 
range of 0.1-10 a./dm.3. 
From the same bath, mirror bright deposits were also 
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obtained at 20 C., without movement of the article in 
the current density range from 0.1-2 a./dm.. 

Example 6 
From a nickel bath of the following composition: 

NiSO47H2O -------------------------- g./1-- 280 
NiCl26H2O.--------------------------- g/l.-- 40 
HBO a . . . . as w aw was ess see www.saw a was na a y use or a ways g./ l-- 40 

Naphthalene trisulfonic acid ------------- g/l.-- 10 
Diethyl Selenite ----------------mol/1 - 0.00005-0.1 
Lauryl Sulphate ----------------------- g/l. 0.5 
Acetylene amine ----------------------g/l.-- 0.015 
nickel deposits were obtained as in Example 5. 

Example 7 
Very bright zinc deposits were obtained from a cya 

nidic zinc bath of the following composition: 
Zinc as Na2Zn(CN)4 --------------------- g/l-- 30 
NaCN (total cyanide) -------------------- g./I-- 50 
NaOH ---------------------------------- g/l 90 
Diglycerine Selenite -------------mol/l (0.00005-0. 
at 20° C., in current density ranges of from 0.1-6 a./dm.2. 

Example 8 
Very bright deposits were obtained from a cyanidic 

cadmium bath of the following composition: 
Cadmium as Na2Cd (CN)4 ---------------- g./I.- 25 
NaCN (total cyanide) ------------------- g./- 100 
NiSO47H2O --------------------------- g/1.-- 1 
Di-polyglycol (M.W. 600) 

Selenite ----------------------mol/l.-- 0.00005-0.1 
Polyglycol ether ------------------------ g./I-- 1 
at 20 C., in current density ranges of from 0.5-10 a./ 
dm., and with cathode movement. 
We claim: 
1. An aqueous bath for the electrolytic deposition of 

bright metal coatings, including an ionizable compound 
of the metal to be deposited, and as a brightener, an 
effective amount of a stable diester of selenious acid. 

2. An aqueous bath for the electrolytic deposition of 
bright nickel including an ionizable nickel compound and, 
as a brightener, an effective amount of a stable diester of 
selenious acid. 

3. An aqueous bath for the electrolytic deposition of 
bright nickel including an ionizable nickel compound and, 
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4. 
as a brightener, a stable diester of selenious acid in a 
concentration between 0.00005 and 0.2 mol per liter. 

4. An electroplating solution comprising, in aqueous 
Solution, an ionizable compound of a metal to be de 
posited electrolytically, said solution containing, as a 
brightener, a stable diester of selenious acid in a concen 
tration between 0.00005 and 0.2 mol per liter. 

5. An aqueous electroplating solution comprising a 
cyanide Salt of a metal to be deposited electrolytically, 
Said solution containing, as a brightener, an effective 
amount of a stable diester of selenious acid. 

6. A method of depositing a bright metal coating 
which comprises electrolyzing an equeous solution of an 
ionizable compound of Said metal, said solution includ 
ing an effective amount of a stable diester of selenious 
acid as a brightener. 

7. An electroplating bath comprising an aqueous solu 
tion of a source of a metal to be electrodeposited, said 
Source being selected from the group consisting of the 
complex cyanides of copper, silver, gold, zinc, and cad 
mium, and the sulfate and chloride of nickel, said solu 
tion containing, as a brightener, an effective amount of a 
stable diester of Selenious acid with a compound selected 
from the group consisting of the lower alkanols, pheno 
Sulfonic acid, 2-naphthol-3,6-sulfonic acid, o-aminophe 
nol-sulfonic acid, glycerine, and polyglycol. 

8. A method of electrodepositing bright nickel which 
comprises electrolyzing an aqueous medium containing 
nickel Sulfate, as a source of nickel ions and, as a 
brightener, an effective amount of a stable diester of 
Selenious acid with a compound selected from the group 
consisting of the lower alkanols, phenol-sulfonic acid, 2 
naphthol-3,6-sulfonic acid, o-aminophenolsulfonic acid, 
glycerine, and polyglycol. 

9. A method as set forth in claim 8, wherein the con 
centration of Said diester in said aqueous medium is be-, 
tween 0.00005 and 0.2 mol per litter. 
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