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ThlS 1nvent1on relates to a new and. 1mproved
:method of electroplating zine from an alkaline
:zine..cyanide bath, and to g new and 1mbroved
_electrolyte therefor. . -

. ‘One of the objects of the invention'is to pro-
vide a new and improved type of electrolyte for
electroplating zinc :from alkaline cyanide baths.

- Arfurther object of the invention is the pro-
~vision-of new and useful electrolyte baths which
do not form precipitates and do not tend to co-
agulate on standing: over long periods of time.

<Another object. of the invention is to provide
a-new and improved method of electroplating
zin¢ wherein electroplated articles having a very
bright finish: are produced. -

An additional object of the 1nvent1on is” to
provide a .new-snd improved method of incor-
porating into alkaline - zing -electrolytes organic
substances . capable of forming complex metalio
orgahic compounds w1th the metallic ions pres-
ent in the bath.

Another object of the invention is to provide
a new and improved method of:adding to alka-
line zinc cyanide baths for specific purposes cer-
tain types -of compounds or -derivatives thereof
in a form:.in which the compounds or their de-
rivatives remain in solution in the bath and can
be -added in relatively larger proportions than
has ‘heretofore been -practical” with  the com-
pounds per se.” Other objects:will appear here-
inafter. : ‘

These objects are accomplished in accordance
with this invention by incorporating into alkaline
" Zinc cyanide electrolyte baths reaction products
of a-gelatin-and an aldonic acid, preferably.the
reaction product of gelatin with gluconic acid.
When zinc is electroplated from such baths on
the customary base materials, the resultant elec-
troplated products have - a greatly improved
: brightness of finish. Especially good results are
| obtained - with current - densities. up to- 3040
amperes per square. foot, ‘although bright finishes
. can be obtained at. h1gher current densmes with-
~ out burning.

‘One of - the 1mportant features of the inven-
tion is the great stablhty of ‘the electrolyte baths
and of the aldonic acid- gelatin derivatives which
are added to these baths. The baths may be
- used .over long perieds of fime ab temperatures
such:as are ordinarily: employed in-electroplat-
ing- without “substantial coagulation or precipi-
tation: due to.the presence of the protein deriva-
tives. ‘Relatively large amounts of the aldonic
acid-protein derivatives may :be employed: as
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the bath as a part ‘of the’ solutxon produce
the treatment of a gelatm w1th the. aldonl

derlvatlve Furfural forms with the solutm ;
this -derivatwe a clear stable solutmn:of s

atin-aldonic. - acld :derivative.
very -difficult to add substantial amounts -af. ftu‘—
fural to electroplating. baths, but. by adding:the

furfural to “the gelatin-aldonic acid ‘derivative.

first, no such difficulty -is’ encountered. i The
composition .containing furfural -has .the added
advantage in electroplating baths of the alkaline
zinc cyanide type that it enhances the smooths
ness of the.deposit' as compared with :gelatitt:
aldonic acid compositions not contaihing ‘the
furfural. - The:latter compositions, however, ,ill
nevertheless produce very bright-finishes.

The invention is illustrated but’ not hmlte by
the followmg examples

Example I

The glucomc amd—gelatm derlvatlve was Y
pared by ‘mixing together 34 grams of gelatin -
and 100 cc. of 50% gluconic acid. - The reactxon;
mixture was digested from % to 1-hour .at.a.
température of from 80 to: 120°- F. -Themixs "
ture was then stirred vigorously and: the:tenms ™
perature gradually raised to 180> F.. withithe .
addition of 490 cec. of water:* The gluconic acid "
forms a. geél with the gelatin, and. the: addition
of the water with vigorous stirring and heating =
converts this gel into a solution. The résultant .
broduct is stable and does not:-tendi:to precipis

tate or coagulate on.standing.. Tt is clear and. - ..~

has a -yellowish: golor.  This:. product “canisbe
added directly to:an:;alkaline zine cyanide’elees. »
froplating ‘bath with: excellent: results.
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Example IT

A gelatin-gluconic acid derivative was prepared
as in Example I, except that 15 cc. of furfural
was added fto the solufion after it had been
heated to 180° F. and while it was still hot. The
furfural may also be added after the solution is
cool. This produced a clear stable solution hav-
ing a somewhat deeper yellow color, which gave
excellent results both as fo brightness and
smoothness of finish in alkaline zinc cyanide elec-
troplating baths.

Example 111

This example illustrates the application of the
products of Examples I and II and the prepara-
tion of alkaline zinc cyanide electrolytes.

An electrolyte was prepared by mixing to-
gether the following ingredients:

90-100 grams sodium cyanide

36-40 grams zinc metal (added in the form
of zinc oxide)

100-115 grams sodlum hydrox1de and enough
water to make 1 liter of solution

2 grams per liter of zine dust was stirred into
the electrolyte and the entire mixture was fil-
tered in order to remove traces of heavy metals.

This electroplating bath when employed in a
conventional manner ordinarily produces Zzinc
electroplated articles with a dull gray finish.
Upon the addition of either of the products of
Exemples I or II, however, preferably in amounts
corresponding to from 60 to 80 cc. of either of
said products per gallon of the above described

alkaline zinc cyanide electrolyte, bright finishes -

are obtained.

In electroplating operations with these elec-
trolytes especially good resulfs with respect {o
the brightness of the finish are obtained with
current densities up to 30-40 amperes per square
foot. At greater current densities bright zinc
coatings are still obtained, but in general the
coatings are not quite as bright as those ob-
tained at the lower current densities. The prod-
ucts are especially useful in barrel plating oper-
ations but can be used in other types of oper-
ations without burning of the coating even at
the higher current densities.

The invention is susceptible to some variation
and modification in the manner of its practical
application. In general, it is preferable to em-
ploy gluconic acid because it is the most cheaply
.and readily available of all of the aldonic acids.
The gluconic acid is ordinarily employed in the
form of an aqueous solution and usually has a
-concentration not substantially greater than 50%,
‘because at the higher concentrations it tends to
‘g0 into the crystalline lactone form. The mini-
mum concentration of aldonic acid employed is

- that which will form & gel with the gelatin. As
examples of other aldonic acids which may be
--used; mention is made of the following: man-
nonic; arabonic, galactonic, and xylonic. These
acids are obtained by the oxidation of the cor-
- ‘responding aldoses and all have alpha and beta
lactone forms. -
. The: gelatin employed may be any of the ordi-
“‘nary types. of gelatins chtained from animal tis-
sues. in the usual way, by boiling them under
pressure with water. The fterm “gelatin™ is used
~herein in its ordinary sense, as defined in Hackh’s
‘Chemical Dictionary, 1929, page 326.
~ It will be understood that the electroplating
baths: of the present invention may be employed
for direct current electroplating in the usual
manner, and also. give. excellent results when
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employed in electroplating zine from alkaline
zine cyanide electroplating baths using alternat-
ing current superimposed upon direct current.

The term “cyanide-zinc plating bath,” as em-
ployed herein, is used generically to cover any
alkaline cyanide plating baths for electroplating
zine, which may or may not contain other sub-
stances added for special purposes. Electroplat-
ing baths of this type are so well known in the
art that further description of them is considered
unnecessary. The plating baths of the present
invention apparently contain zinc ions in several
forms, including complex inorganic ions such as
zincate ions due to the presence of the alkali
end complex metallo organic ions due to the
presence of zinc gluconate.

The method of electroplating herein described
provides a new and improved way of obtaining
bright zinc finishes.. The electroplating baths
produced in accordance with the invention are
characterized by excellent stability. Further-
more, as previously indicated, the incorporation
into the bath of gelatin-aldonic acid derivatives
containing excess aldonic acid produces results
which cannot be obtained by adding the gelatin
alone or the aldonic acid alone. - Likewise, the
incorporation into the baths of gelatin-aldonic
acid-furfural derivatives gives results that. are
not obtained from the separate components add-
ed as such.

The invention is hereby claimed as follows:

1. An aqueous cyanide-zinc plating bath com-
prising an alkaline cyanide-zine electroplating
bath and the bath soluble chemically combined
reaction product of a gelatin with an aldonic
acid.

2. An aqueous alkaline cyanide zinc electro-
plating bath comprising an agueous alkaline cy-
anide solution containing zinc in the form of
an aldonate and the water soluble chemically
combined reaction product of a gelatin with an
aldonic acid.

3. An agueous cyanide-zinec plating bath com-
prising an alkaline cyanide-zinc solution -con-
taining the chemically combined bath soluble re-
action product of a gelatm, an aldonic acid, and
furfural.

4. An agqueous cyanide-zinc platlng bath com-~
prising an alkaline cyanide-zinc electroplating
solution and the chemically combined bath sol-
uble reaction product of a gelatin with gluconic
acid.

5. An aqueous cyanide-zinc¢ plating bath com-
prising an alkaline cyanide-zinc electroplating
solution and a solution of the chemically com-
bined reaction product of gelatin, gluconic aecid
and furfural. ‘

6. An aqueous zinc electroplating bath com-
prising & major proportion of an alkaline cy-
anide-zinc solution and a minor proportion of -
a solution of the chemically combined reaction
product of gelatin with an aldonic acid.

7. An aqueous zinc electroplating bath com-
prising a major proportion of an alkaline cy-
anide containing complex zinc jons and a minor
proportion of a solution of the chemically com-
bined reaction product of gelatin with gluconic
acid.

8. An agqueous zinc electroplating bath com-
prising an alkaline cyanide solufion containing
complex zinc ions and a solution of the chemi-
cally combined reaction product of gelatin and
gluconic acid in proportions of about 60 to 80
cc. per gailon of plating bath.
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9. An aqueous. zinc electroplating bath com-
prising an alkaline cyanide solution containing
complex ~zinc ions and a solution of the
chemically combined reaction product of gela-
tin, glutonic acid and furfural in proportions of
about 60 to 80 cc. per gallon of plating bath.

10. In a process for the electrodeposition of
zine, the step which comprises depositing zine
from an aqueous cyanide-zine plating bath in
the presence of the chemically combined reac-
tion product of a gelatin and an aldonic acid,
sgid reaction product being bath soluble.

11. In a process for the electrodeposition of
zine, the step which comprises depositing zine
from an aqueous cyanide-zine.plating bath in
the presence of a solution of the chemically com-
bined reaction product of a gelatin, an aldonic
acid, and furfural.

12 In a process for the electrodeposition of
zine, the step which comprises depositing zine
from an aqueous cyanide-zinc plating bath in
the presence of the chemically combined reac-
tion product of a gelatin and gluconic acid re-
acted in gel-forming proportions and dissolved in
water.

13. In a process for the electrodeposition of
zine, the step comprising depositing zine from an
aqueous cyanide-zinec plating bath in the pres-
ence of the chemically combined reaction prod-
uct of gelatin, furfural, and gluconic acid, said
reaction product being bath soluble.

14, In a process for the electrodeposition of
zine from a cyanide-zinc plating bath, the step
which comprises depositing zinc from an aque-
ous cyanide-zinc plating bath containing zine
gluconate and the water soluble chemically com-
bined reaction product of gelatin and gluconic
acid.

15. In a process for the electrodeposition of
zine from a cyanide-zinc plating bath, the step
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which Gomprises depositing zine from an agie-
ous cyanide-zinc plating bath containing zine
gluconate and the water soluble chemically com-
bined reaction product of gelatin, gluconic acid
and furfural.

16. The process for electrodepositing zine from
a cyanide-zinc plating bath which comprises de~
positing zinc from an aqueous cyanide-zinc plat-
ing bath confaining zinc gluconate and a quan-
tity of the water soluble chemically combined
reaction product of gelatin and gluconic acid
resulting from the reaction of gelatin with glu- -
conic acid in proportions corresponding to about
34 grams of gelatin and 100 cc. of 50% gluconic
acid digested together from one-half hour to
one hour at a temperature of from 80 degrees F.
to 120 degrees F. to form a gel followed by the
addition of an amount of water sufficient to dis-
solve said gel, said quantity corresponding to
about 60-cc. to 80 cc. of the resultant solution
of the gelatin-gluconic acid reaction product in
watber per gallon of aqueous cyanide-zine plating
bath.
ALLAN E. CHESTER.
FREDERICK: F. REISINGER.
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