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The invention relates to a bath for electrolytic deposi 
tion of nickel coatings having high brightness and good 
ductility, and to a process of nickel plating by using this 
bath. 
A great number of brightening organic additives em 

ployed in nickel plating contain CFN groups, among 
which imidazol compounds are found. The imidazol con 
pounds normally may be referred to brighteners of the 
second class or levellers, and are in such case used to 
gether with brighteners of the first class or carriers. 

Conventional brighteners of the imidazol type show, 
however, in almost all cases a tendency of effecting brittle 
nickel deposits with low ductility. As the conventional 
brighteners, moreover, have a poor surface levelling ac 
tion, it is only with difficulty possible to obtain brightness 
on a dull or ground basic surface. 

It has now proved possible to produce nickel coatings 
with high brightness and good ductility by employing 
nickel plating baths containing an imidazol compound of 
the formula 

N-C-Ra 

R-t E-R, 
N / 
N 

R4 

wherein R is hydrogen, an aliphatic or cyclic, saturated 
or unsaturated hydrocarbon radical or -A-R5 whereof 
A designates an unsaturated aliphatic bridge and R5 an 
aromatic radical, a double or triple bond in R1 preferably 
being conjugated with the double bond at the carbon 
atom in the 2-position of the imidazol nucleus, and 
wherein R2 and R3 are hydrogen, aliphatic or cyclic, 
saturated or unsaturated hydrocarbon radicals and R4 is 
hydrogen and -A-R6 wherein A is an aliphatic bridge 
and Rs is aliphatic and cyclic, saturated and unsaturated 
hydrocarbon radicals or an aliphatic radical containing 
one or several amino groups, or an alkoxy group, at least 
one of R1 and R4 being an unsaturated radical, prefer 
ably an unsaturated aliphatic radical. 

In one embodiment of the invention, the said new bright 
eners of imidazol type have, thus, in the 2-position a 
substituent with one or several double or triple bonds, one 
of these bonds preferably being in conjugated position 
to the double bond in the 2-position of the imidazol 
nucleus. The said substituents in the 2-position are pref 
erably alkenyl or alkynyl groups containing up to 6 car 
bon atoms. The cyclic hydrocarbon radical contemplated 
as R1 is preferably aromatic, as for example a phenyl 
group. When the substituent in the 2-position is an un 
saturated, aliphatic radical with more than one unsatu 
rated bond, it probably includes more than 6 carbon 
atoms, for example in the case of two double bonds up 
to 12 carbon atoms or more. When the substituent in 
the 2-position is an unsaturated aliphatic bridge having 
an aromatic radical attached thereto, the aliphatic bridge 
preferably is a radical containing at maximum 6 carbon 
atoms, and the aromatic radical consists preferably of a 
phenyl group. The said substituents in the 2-position may 
contain groups rendering the compound more water soiu 
ble, for example sulphonic or carboxylic groups. 
The substituents in the 4- and 5-position of the imid 

azol ring are preferably hydrogen atoms or methyl 
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groups, but may also be other unsaturated or saturated 
hydrocarbon radicals, such as alkyl groups containing, 
for example, up to 4 carbon atoms. The substituent 
groups in the 4- and 5-position may be of same or dif 
ferent type. If they are not hydrogen or methyl groups, 
they are preferably the same unsaturated groups as in 
dicated for R1. 
The substituent in the 3-position of the imidazol ring 

is preferably hydrogen, but may also be a saturated or 
unsaturated hydrocarbon radical, such as an alkyl, alkenyl, 
alkynyl or alkoxy group, above all such groups having at 
maximum 6 carbon atoms, or an amino containing group, 
for example an amino aikyl group, such as an amino 
ethyl or ainino propyl group. Other armino containing 
groups may be a mino alkyl-amino alkyl groups wherein 
alkyl preferably consists of methyl or ethyl, a piperazinyl 
group or groups containing 3 or 4 amino groups attached 
to each other by means of methylene or ethylene groups. 
A cyclic radical as substituent in 3-position is normally 
heterocyciic or aromatic. 

In the bath according to the invention, the new bright 
eners are active in very low concentrations and may, for 
example, be applied in a concentration as low as 0.001 
g./litre. They are preferably applied in a concentration 
not exceeding 0.1 g./litre. 
The process according to the invention is carried out 

in a manner known for nickel plating metal objects, but 
with a bath containing a brightener described above. 
With respect to their brightening and above all their 

surface levelling action, the new brighteners are highly 
Superior to the simple inidazol compounds. In addition, 
the nickel deposits obtained show improved ductility. For 
obtaining the highest degree of freedom of stress in the 
coating in combination with brightest ductility, the new 
brighteners are combined with brighteners of the first 
class, usually aromatic sulphur compounds, such as so 
dium benzene disulphonate, sodium naphthalene trisul 
phonate, sulphonamides, sulphonimides, and the like. The 
new brighteners are excellently to incorporate in most 
of the bright nickel plating baths known per se, for ex 
ample acid aqueolis baths containing at least one nickel 
salt. The nickel plating bath may, for example, be of 
sulphate, chloride, fluoborate or sulphanate type. 
The Said new brighteners are new chemical compounds 

which are preferably synthetized in a manner analogous 
with that used for unsubstituted imidazol. If desired, an 
unsubstituted or partially imidazol may be substituted in 
a manner known per se. 
The invention is illustrated by way of the following ex 

amples. 
Example 1 

A nickel plating bath of the following composition is 
prepared and applied at the current densities and tempera 
tures as indicated in the table below: 

Nickel Sulphate----------------------- g/1-- 300 
ickel chloride-----------------------g/l.-- 60 

Boric acid---------------------------- g./I- 40 
Sodium naphthalene trisulphonate------- g/l.-- 15 
2-propenyl-imidazol ------------------- g./1-- O.O. 
P-------------------------------------- 3.5-5.0 
Current density-------------------- a./dm.-- 2-8 
Temperature ------------------------- C - 45-60 

it has proved desirable to keep the nickel plating bath 
noving while the nickel deposition is going on. Hereby 
a uniform and highly satisfactory bright coating over the 
entire plate is obtained. 

Example 2 
In this experiment a nickel plating bath of the below 
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composition is used at the current densities and tempera 
tures as indicated in the following table. 
Nickel Sulphate----------------------- g/1-- 300 
Nickel chloride----------------------- g./I-- 60 
Boric acid---------------------------- g./l-- 40 
Sodium naphthalene trisulphonate-------- g./l.-- 15 
2-ethynyl-imidazol --------------------g-/l- 0.01 
PH-------------------------------------- 3.5-5.0 
Current density-------------------- a./dn.-- 2-8 
Temperature ------------------------- C. 45-60 
Even in this example stirring of the nickel plating bath 

during the deposition of nickel proved desirable. The 
nickel coating obtained is even in this case of uniform 
and good brightness as well as of good ductility. 

Example 3 
In this example, the nickel plating bath had the com 

position and was used at the current densities and tem 
peratures as they appear from the table below. 
Nickel Sulphate ----------------------- g./-- 3OO 
Nickel chloride----------------------- g./I-- 60 
Boric acid----------------------------g./1-- 40 
Sodium naphthalene trisulphonate--------g/l.-- 15 
2-vinyl-imidazol ---------------------- g./I-- O.O1 
PH-------------------------------------- 3.5-5.O 
Current density-------------------- a./dm.-- 2-8 
Temperature ------------------------ C. 45-60 

Even in this case it proved desirable to stir the nickel 
plating bath while the nickel deposition was going on. 
The brightness obtained was uniform and good over the 
entire plate and the nickel deposit showed good ductility. 

Example 4 
In this experiment a nickel plating bath was used which 

had the composition as follows: 
Nickel Sulphate----------------------- g/l.-- 300 
Nickel chloride----------------------- g./I-- 60 
Boric acid---------------------------- g/l-- 40 
Sodium naphthalene trisulphonate-------- g./1-- 15 
p-Benzoic acid Sulphonimide, sodium salt--g./l.-- 0.5 
Imidazol brightener according to the inven 

tion ------------------------------ g./- 0.001 
Sodium lauryl Sulphate---------------- g/1-- 0.25 
The imidazol brightener applied in this example was 
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2-propenyl-3-diethylenediamin-imidazol having the for 
mula: 

N-C 

C-CHs CH-C CH 
N / 
N 
CH-N-CE-NE 

During the nickel plating experiment, the nickel plating 
bath which had a pH of 3.5-5 and a temperature of 
45-65 C. was stirred. The current density during the 
experiment was 2-8 a./dna.2. The nickel coating obtained 
showed uniform and good brightness as well as good 
ductility. 

Example 5 
The experiment as carried out in Example 4 was re 

peated under the conditions indicated, with the excep 
tion, however, that as imidazol brightener was used 2 
(3-phenylethenyl)-3-((3-hydroxyethyl) - imidazol in an 
amount of 0.02 g/l. The nickel deposit resulting from 
this experiment showed uniform and good brightness over 
the entire plate. 

Examples 6-12 
The experiment as carried out in Example 4 was re 

peated under the conditions indicated, the nickel plating 
bath having the composition as defined in Example 4, 
with the exception, however, that as imidazol brightener 
0.01 g/l. of the imidazols as listed in the table below 
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was used. In some examples, the structural formula of 
the imidazol used is shown. 

Example Inidazol brightener Formula 
No. 

6---------- 3-propyny-imidazol 
7---------- 2-p'openyl-3-(3- 

hydroxyethyl)- 
inidazol. 

8---------- 3-propenyl-imidazol.-- N-GH 

c. CH 
N 
CH2CH:CH 

9---------- 2-propenyl-3- 
aminoethyl 
inidazo. 

10--------- 2-propenyl-3-butyl 
inidazol. 

ill--------- 2-proponyl-4,5- N-C-CH3 
dinetily-imidazol. 

CH-CH=CH-cy C-CH 
N 
H 

12--------- 3-propynylamino- N CH 
ethyl-inidazol. 

He CH 
N 
N-CINHCH2CeCH 

The nickel deposits obtained by these experiments 
showed good ductility and uniform as well as good bright 

SS. 

What I claim is: 
1. Nickel plating bath containing at least one nickel 

salt as a source of nickel and as a brightener, an imidazol 
compound having the formula 

N--Rs 
R1-C C-R3 

N / 
N 
R4 

wherein R1 is selected from the group consisting of hydro 
gen and -A-Rs, A being an aliphatic bridge and R5 
being selected from the group consisting of unsaturated 
and saturated, aliphatic and cyclic radicals, and aromatic 
radicals; wherein R and R are selected from the group 
consisting of hydrogen, aliphatic and cyclic, saturated and -- 
unsaturated hydrocarbon radicals; and wherein R4 is se 
lected from the group consisting of hydrogen and 
-A-R6, A being an aliphatic bridge and Rs being se 
lected from the group consisting of aliphatic and cyclic, 
Saturated and unsaturated hydrocarbon radicals and ali 
phatic radicals bearing at least one amino group, and 
alkoxy groups; at least one of R5 and Rs being present 
and at least one of R1 and R4 being an unsaturated radical; 
said brightener being provided in an amount of 0.001 to 
0.1 gram/liter. 

2. Nickel plating bath according to claim 1 wherein a 
double bond in R1 is conjugated with the double bond at 
the carbon atom of the 2-position of the imidazol nucleus. 

3. Nickel plating bath according to claim 1 wherein a 
triple bond in R is conjugated with the double bond at the 
carbon atom of the 2-position of the imidazol nucleus. 

4. Process for nickel plating comprising electrodeposit 
ing nickel from a bath containing at least one nickel salt 
as a source of nickel and as a brightener, animidazolcom 
pound having the formula 

N-C-R 

R-C C-R3 

R4 

wherein R is selected from the group consisting of hydro 
gen and -A-Rs, A being an aliphatic bridge and Rs 
being selected from the group consisting of unsaturated 
and Saturated, aliphatic and cyclic radicals and aromatic 
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radicals; wherein R2 and Rs are selected from the group 
consisting of hydrogen, aliphatic and cyclic, saturated and 
unsaturated hydrocarbon radicals; and wherein R is se 
lected from the group consisting of hydrogen and 
-A-Rs, A being an aliphatic bridge and Rs being se 
lected from the group consisting of aliphatic and cyclic, 
Saturated and unsaturated hydrocarbon radicals and ali 
phatic radicals bearing at least one amino group, and 
aikoxy groups; at least one of Rs and Rs being present and 
at least one of R1 and R4 being an unsaturated radical; 
said brightener being provided in an amount of 0.001 to 
0.1 gram/liter. 

5. Process for nickel plating according to claim 4 
wherein a double bond in R is conjugated with the double 
bond at the carbon atom of the 2-position of the imidazol 
nucleus. 
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6 
6. Process for nickel plating according to claim 4 

wherein a triple bond in R is conjugated with the double 
bond at the carbon atom of the 2-position of the imidazol 
nucleus. 
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