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My Invention relates to the manufacture of
electroplating baths, partlcularly alkaline react-
ing complex baths, 1. e. cyanide baths for the elec-
trodeposition of metals and metal alloys such as,
for instance, silver, gold, copper, zine, cadmium,
brass.

With alkaline reacting complex baths I mean
baths which contain the metal to be deposited
not in the form of a simple kation but essentially
as a complex fon whereby in addition to alkall
metal compounds, the metal, or metals are pres-
ent in a dissolved state, for instance, in form of a
cyvanide, Such baths may, for instance, contain
silver as sodlum silver cyanide or copper as copper
cyanide, and in additlon thereto alkali cyanide
and alkali carbonate,

Hitherto it was known to add brightening
agents to the electroplating baths of the above
mentioned type, so for Instance, sulphur or sul-
phur compounds such as carbon disulphide, so-
dium thiosulfate and the like, These additions,
however, are not efficient if stronger deposits, for
instance 4 g silver/dm? (that is a 90% sllver
plating) are desired. The deposited metal is
then dull and needs an after treatment in order
to obtain a high polished surface. This after
treatment may be carried out for example by rak-
ing with steel brushes, steel polishing ahd subse-
quent burnishing and polishing with a felt disc.

It is further known to add colloldal substances
to strongly alkaline silver salt baths contalning
free caustic alkali, in order to obtain coatlngs
with a bright surface. These baths, however,
have the disadvantage as they will more or less
readily decompose whereby the decomposition
products exert a harmful effect on the elec-
trolysis.

Now I have made the surprising observation
that with the above mentloned alkaline complex
baths bright metal coatings of an extraordinarily
hardness may be obtained Iif selenlum and/or tel-
lurium compounds are present in the electrolyte.
The bath solution may contain, for instance,
0.01-20 g/litre selenium or tellurium or both in
form of soluble compounds, for instance, as sodi-
um selenite. The presence of selenlum or tel-
lurlum compounds in the bath solution makes it
possible to work with current densitles of 0.3—4
amp/dm?, for instance, of about 154 or 254
amp/dm?2. On account of the possibility to work
with elevated current densities the time of elec-
troplating may, in comparison with the known
processes, be shortened considerably. Silver
platings which hitherto needed 3—4 hours opera-
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tion time may now be carried out in the fifth or
tenth part of the usual time.

The coatings according to my invention show
an excellent hardness. Comparative tests have
shown that sllver coatings according to my inven-
tlon have a Brinell coefiiclent of hardness of
about 90-100, whilst silver coatings deposited ac-
cording to the hitherto known processes show
only & Brinell hardness of about 3040,

The abrasive hardness of the silver eoatings
was more than twice as great as the abrasive
hardness of coatings manufactured according to
the former processes.

The extreme hardness of the silver coatings ac-
cording to my invention Involves & lesser abra-
ston and a better conservation of the brightness.

‘The objects treated in accordance with my in-
vention emerge from the electroplating baths
with an excellent brightness which needs no after
treatment such as scratching, polishing with steel
or the like. In consequence thereof, losses of ma-
terial are avolded and working hours saved. Fur-
thermore, the intermediate scratching treatment
during the plating process and the losses caused
by rinsing may be omitted. It is only necessary
to slightly polish with a felt disc in order to pro-
duce the final high brightness.

The utilizatlon of selenlum or telilurium in sil-
ver electroplating, for instance, for knives, forks
and spoons, is absolutely without any danger for
the human nuiritlon as the brightening agents
cannot be detected In the silver coatings,

One modification of my invention also includes
the addition of other brightening substances to
the bath besides the soluble selenium or tellurium
compounds. These further additions are, for in-
stance, sulphur compounds such as carbon disul-
fide, thio urea, ammonlum thlocyanate, sodium
thiosulfate and the like. The bath solutions may
contain these sulphur compounds in quantities
of, for instance, 0.1-650 grs/litre. The brightness
of the metallic coatings may thereby he increased
to a certain degree. Moreover, organlc brighten-
ing substances, preferably aromatic aldehydes
and their derivatives, as for instance, piperonsal,
enisaldehyde, cumarin and the like may be added
to the bath solutions. In using such additional
substances excellent bright coatings may be de-
posited over a wider range of current densitles
than otherwlse popssible. This exerts a favorable
influence on the formation of the metallic coat-
ings as it is possible to produce practically uni-
form thick and beautiful coatings as even on
concave oblects like spoons.

In electrodepositlon baths which besides selent-
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um and tellurium cyanides contain also other ad-
ditions such as sulphur compounds or organic
brighteners or both of them I may work also with
current densitles up to 4 amp/dm?2. The elec-
trolysis is preferably carried out at ordinary tem-
perature with slight agitation of the bath.

Further investigations have shown that prote-
olytic products condensed with organic aclds, es-
peclally fatty acids, known under the trade marks
“Lamepon’ A, B, D and C or Lamephan, are
excellent brightening agents for alkalicyanide
electrodeposition baths, particularly baths for the
electrodeposition of silver,.gold, ¢opper, zine, cad-
mium and brass coatings. Perfect effects may
be obtalned if condensation products of the above
mentioned type kind are added as brighténhing
substances to the plating baths ¢ontainifig se-
lenilum and tellurium. The coatings resultiig
from these baths show a special brighiness. It
is particularly advantageous to use these bright-
ening additions in the treatment of concave or
shaped articles, such as, for instance, spoens and
also in the treatment of highly polished articles.
Through the simultaneous presence of selenfum
and/or tellurlum compounds and of broteolytic
products condensed with organic -acids the
brightening effect s Improved over & wider range
of the current density in-such a degree that also
in the deepest points of concave objects a uniform

.brightness is attained and dull places in these
hollows avolded. Baths according to my inven-
tion are also suitable for the manufacture of
stronger coatings. It is .possible to produce
‘bright layers of a thickness of 4 grs/dm? and
even more, if polished bases are used,

The amount of the brightening condensation
pfoducts in the baths may vary In a definite
‘range: 1 Uire of & baths solution may contain,
for instance, about 1-10 grs, preferably 0.5-1'g
of the above mentioned additions.

Instead of alkall ¢yanide baths the well kriown
thiocyanate baths may also be used, for instance,
such which confaln potassium silver thlocyanate
.or sodium silver thiocyanate in addition to free
‘alkall thiocyanate.

‘Exwmples

1. The objects to be electroplated, forinstance,
knives, forks and spoons ere degreased and im-

-mersed-in a bath of the following compesition:
Silver as sodlum sllver cyanide.__..- grs——- 30
Free potassium cyanide . _____ grs___ 30
Potasstum carbonate . ____:grs___ 30
Selenitum as sodhum selenite .. ers—- 2
Sodium thiosulfate | grs__. 05
Water _liters__— 1

The eathodes are slightly agitated and the elec-
trodepositlon is carrled out at 2.5 amp/dm?,
1.6<1.8 volt during 24 minutes at room tempera-
ture. -Current efficiency anodically-and m.thod-
ically 100%. A silver coating of 4 gTs. silver per
dm? which is equal toa 90% silverplating was ob-
tained. -After rinsing the surface of the treated
object is smooth and bright. Brinell coefficlent
of hardness 95. If desired, the objects to be elec-
troplated are degreased and may then be dipped
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in a known way into a solution of mercury salts
and mercurized whereupon they are electroplated
according to my Invention.

2. Instead of the plating bath in Example 1,
the bath solution may have the following compo-
gitlon:

Sllver as sodlum silver cyanide________ grs—_. 30
Free potassium cyandde_ . _____ . __| grs.__ 30
Potassium carbonate __.______________ grs___ 30
Selenium as sodium selenite__________grs___ 2
Sodium thlocyanate . . ______ grs——- b
“Anisaldehyde es a bisulfite compound__grs___ 1
Water oo liters—__ 1

The article to be treated in this bath according
“to the prescription In Example 1 obtained a high

:polished silver coating after a time of 30 minutes.
-Brinell hardness 90.

3. After degreesing the object !s brought into
the-following plating bath:

‘Sodium cyanlde . _.__________________ grs... 48
Copper -cyanide______________________ grs___ 30
Sodium carbonate ___________ . _._ grs..._ 30
Sodium tellurite . __ . . ______ grs—__- 2
Water e liters.__ 1

The electroplating is carried out in 30 minutes
with a current density of 1.7 amp/dm? -and an
agitated cathode. The copper coating is bright,
“Brinell and serateh hardness far betier than with
:coatings from & usual copper plating bath. The
object 15 rinsed and treated with the felt disc un-
til an excellent brightness is attained.

4. The objects are cleaned and degreased and
then dipped Into a bath of the following composi-
tion:

Silver ag potassium silver cyanide_.__grs.__ 40
Free potassium cyanide . __________ grs__. 30
Potasslum carbonate________________ grs._. 30
Selenium as sodium selenite_. _____.__ gIS___ 5
Sodlum thiosulfate _________________ grs—_. 05
Lamepon A BrS_..- 1
Water _____ - litres___ 1

The plating is carrled out at room temperature
with slightly agitated cathodes, current densities
of 3 amp/dm? with 1.6-1.8 volt during a period of
20 minutes. The current efficiency is anodically
and eathodically 1009%. The silver deposit ob-
tained is bright- and has & thlckness of 4 grs/dm?.
Brinell hardness 85. The polished oblained arti-
oles show-also in the hollows of the article a uni-
form smooth and bright coating.
5..A bath of the following composition:

Bllver as potassium silver cyanide______ grs.__ 30
Free potasstum-eyantde_ . __________ grs.._.30
Potassium earbonate . __. . .____grs.__ 30
Selenfum &s sodium selenite._________ grs—__ b
Sodiuym thiocyanate______________.____ grs.._ 5
Iamephan _____ - -— grs... 1
Water . litres___ 1

is 'used. 'Here the objlect is treated mearly 30
‘minutes. The -silver coatings -are everywhere
uriform and perfectly bright Brinell hardness 90.

"ROBERT WEINER.



