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This invention relates to the electrodeposition
of tin and is more particularly directed to com-
positions and processes for the electrodeposition
of tin employing a stannous compound, a thio-
cyanate and, if desired, a salt containing the
radical Fe(CN)s.

Among the best tin-plating compositions are
those in which the tin is present as a stannous
compound but unfortunately these plating com-
positions are none too stable. Dry compositions
containing a stannous compound become partly
insoluble after extended storage, and electroplat-
ing baths containing stannous compounds form
sludge. Sludge formation is a particularly great
problem under the severe conditions of commer-~
cial employment of large volumes of solution with
considerable agitation of the solution.

It is an object of the present invention to
provide tin electrodepositing compositions and
baths which contain stannous tin but which are
of increased stability during storage and in com-
mercial use. It is a further object to provide
electrodepositing baths which contain stannous
tin and which may be subjected to considerable
agitation without excessive sludging. It is a still
further object to provide stabilizing agents which
are effective in small concentrations and which
produce no undesirable effects upon the tin de-
posits. It is a still further object to provide tin
electrodepositing compositions which contain
stannous tin and which can be used by a plater
by simply adding the required amount of water.
Still further objects will become apparent here-
inafter.

The foregoing and other objects of the inven-
tion are attained by the addition to an electro-
depositing composition or bath containing stan-
nous tin of a soluble thiocyanate and also, pref-
erably, of a soluble ferricyanide or ferrocyanide.

It is not entirely clear by virtue of what action
these agents exercise their beneficial effects upon
stannous plating baths. It is thought that the
thiocyanate combines with, sequesters, and in
some manner nullifies the effect of copper com-
pounds which would otherwise act as oxidation
catalysts for stannous tin. The soluble ferricy-
anide or ferrocyanide similarly appears to com-
bine with, sequester, and nullify the eflects of
jron compounds which probably act as oxidation
catalysts for stannous tin. It-is to be observed,
however, -that even in the absence of iron the
ferricyanide or ferrocyanide exercises a stabiliz-
ing influence on a stannous electrodepositing
bath. Whatever the cause of their efficacy and
without being committed to any theory or ex-
planation for their action it can simply be ob-
served that a bath-soluble thiocyanate, preferably
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influence upon a stannous electrodepositing bath
or composition.

Any acid-tin electrodepositing bath which con-
tains part or all, and preferably at least a major
amount, of its tin as a stannous compound may

‘be improved according to the present invention.
* There may be used, for instance, newly developed
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when used with a bath-soluble ferricyanide or .

ferrocyanide, exercises s remarkable stabilizing

60

baths employing stannous chloride and sodium
fluoride. Numerous other prior art baths may
similarly be used in which tin is present as stan-
nous chloride, stannous sulfate, stannous fluoride,
phenol sulfonate or other stannous salts of sul-
fonic acids. Baths of these types frequently in-
clude acids such as hydrofluoric acid, hydro-
chloric acid, sulfuric acid, or aromatic sulfonic
acids. These baths may also include organic
addition: agents and metal brighteners in the
customary way, the important consideration for
the purposes of the present invention being that
the bath contain tin in the form of a soluble stan-
nous compound and any such bath may be im-
proved according to the teachings of this inven-
tion.

While any acid stannous electrodepositing bath
or composition may be improved according to the
present invention it will be found that the best
results are obtained with baths having a pH of
1.5 to 5.0. Dry, solid electrodepositing composi-
tions should similarly be of such composition
that upon being dissolved in water they will have
a pH of 1.5 to 5.0, though sometimes it will be
found desirable to let the pH of the resulting
bath be adjusted by the addition of a suitable
acid. According to the invention, there may be
used an alkali thiocyanate, by which I mean
sodium, potassium, or ammonium thiocyanate.

Ordinarily from about 0.005 to 5 grams per liter
of a soluble thiocyanate should be used in electro-
depositing baths or compositions of the present
invention. More specifically it has been found
that a stannous electrodepositing bath or compo-
sition should contain from about 0.01 to 0.5 gram
per liter while still more specifically a bath in
operation should contain from about 0.01 to 0.10

5 gram per liter of a bath-soluble thiocyanate.

While the amounts above indicated are satisfac-
tory for most baths and compositions it will be
understood that if a partiecular bath or composi-
tion contains unusually large amounts of copper
then the quantities above indicated should be
used in addition to the amount of thiocyanate re-
duired to combine with the copper.

An alkali ferricyanide or ferrocyanide is simi-
larly introduced into stannous electrodepositing
compositions or baths according to the present
invention. By “alkali” I mean sodium, potas-
sium, or ammonium ferricyanide or ferrocyanide.
The ferricyanides are generally preferable.

From about 0.005 to 5 grams per liter of a bath-
soluble ferricyanide or ferrocyanide may be used.
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More specifically from about 0.01 to 0.5 gram per
liter is preferred. A bath in operation can most
satisfactorily be maintained with from about 0.01
to 0.20 gram per liter of a bath-soluble ferricya-
nide or ferrocyanide.

While a ferricyanide or ferrocyanide will gen-
erally be used in the amounts above indicated it
will be understood that if a particular plating

composition or bath contains excessively large -

amounts of iron, then, an amount of ferricya-
nide or ferrocyanide equivalent to the iron should
be employed in addition to the amounts above
indicated.

Example I

A tin electrodepositing bath was made up as
follows:

Stannous chloride_._ ... grams per liter.. 75

Sodium fluoride- - do.._.. 375
Sodium bifluoride (NaHF2) ___._.____ do__.. 375
Sodium chloride ——-do____ 225

‘Hydrochlorie acid (20° Bé.) __ce. per liter.. 12,5
“Carbowax” 1500___._.___ grams per liter__. 0.1
“Schaeffer’'s” salt. do.._._ 1.0
Potassium - ferricyanide-_._________ do.__. 0.25
Sodium thiocyanate. . __..________ do.._. 0.25
PH 2.5.

The “Carbowax” 1500 is a polyethylene oxide

of molecular weight about 1500.

The above bath containing & thiocyanate and
a ferricyanide according to the present invention
was much more stable and formed far less sludge
than a bath otherwise similar but omitting the
thiocyanate and ferricyanide. Similar results
were obtained using ferrocyanide.

Example IT

A stannous electrodepositing bath of the pres- i

ent invention was prepared with the following:
Grams per liter

Stannous sulfate__ ——— 68
Sodium fluoride_ - 26
Sodium bifluoride_- 41
Sodium sulfate. - 157
Beta naphthol ethylene oxide__._________ 0.1
Potassium ferrocyanide -~ 10

Sodium thiocyanate_._______.__.___ e 0 25

pPH 2.0.
Example IIT

Adry prebared composition formulated accord-

ing to the present invention was made up- as

follows:

Per cent
Stannous chloride. . ____.____._________ 66
Sodium fluoride..___ _. 33
Potassium ferrieyanide_._________________ 0.5
Sodium thiocyanate______.______.__.________ 0.5

The above composition can be employed simply
by dissolving in the required amount of water to
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4
give a bath like that of Example I and by adjust-
ing the acidity to about pH 2.5 with a suitzble
acid such as hydrochloric.

As has been illustrated above, dry prepared
stannous- electrodepositing compositions of the
present invention may be made up by including
a soluble thiocyanate and if desired a soluble
ferricyanide or ferrocyanide together with the
stannous compound and any other desired elec-
trodepositing ingredient.. Thus part or all of the
materials to make up an electrodepositing bath
may be included in such a composition and may
be used by the plater simply by adding water.
For the purposes of the present invention: it is
important only that a thiocyanate and a ferri-
cyanide or ferrocyanide be included with the
stannous compounds. .

‘While I have shown numerous illustrative proc-
esses and compositions it will be understood that
the invention is not to be limited thereby but that
humerous stannous electrodepositing baths and
compositions may be prepared employing s thio-
cyanate and a ferricyanide or ferrocyanide with-
out departing from the spirit of this invention.

I claim: :

1. In a process for the electrodeposition of tin
the step comprising effecting deposition from an
aqueous solution of a stannous compound at g
PH of about 1.5 to 5.0, the solution containing
from about 0.01 to 0.5 gram per liter of an alkali
thiocyanate and from about 0.01 to 0.5 gram per
liter of a compound selected from the group con-
sisting of alkali ferricyanides and alkali ferro-
cyanides.

2. In a process for the electrodeposition of tin
the step comprising effecting deposition from an
aqueous solution of a stannous compound at a
DH of about 1.5 to 5.0, the solution having added
thereto from about 0.005 to 5.0 grams per liter
of an alkali thiocyanate and from about 0.005 to
5.0 grams per liter of a compound selected. from
the group consisting of alkali ferricyanides and
alkali ferrocyanides.

3. A bath for the electrodeposition of tin com-
prising an aqueous solution of a stannous com-
pound at a pH of about 1.5 to 5.0, the solution
having added thereto from about 0.005 to 5.0
grams per liter of an alkali thiocyanate and from
about 0.005 to 5.0 grams per liter of a soluble
compound selected from the group consisting of
alkali ferricyanides and alkali ferrocyanides.

4. In a process for the electrodeposition of tin
the step comprising effecting deposition from an
aqueous- acid solution-of a stannous compound
which contains from about 0.005 to 5.0 grams ver
liter of an alkali thiocyanate and from about
0.005 to 5.0 grams per liter of a soluble compound
selected from the group consisting of alkali ferri-
cyanides and alkali ferrocyanides. o
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