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The present invention relates to metallic chro-
mium and a process for making the same by elec-
trolysis and ‘more particularly to depositing &
thick layer of chromium metal from agueous s0-

5 lutions of chromium compounds and subsequent-
ly separating the deposited metal from the cath-
ode surface. . : ..

An object of the invention is to provide means
for depositing thick-.layers of chromium on a

10 cathode by electrolysis -from aqueous solutions
of chromium compounds. . :

A further object is to prepare a cathode which
will permit obtaining thick coats of chromium.
Another object is to provide means for removing

15 the deposited chromium from the cathode and a

 still further object is to provide a method for
treating the cathode with the deposit to cause
separation of the deposited metal from the
cathode.

o0 In the prior art of chromium plating, it is not
customary to remove in metallic form any plate
made. Metallic chromium for use in the arfs has
generally been prepared: by pyro-metailurgical
means. 'This entailed the use of very high tem-

op peratures and required expensive equipment and
complex operation.

In the electrolytic method of chromium prepa-
ration from agueous solutions of chromium com-
pounds there are several difficulties, namely, the

30 tendency of the deposited chromium to crack and
separate from the cathode surface before a thick-
ness of 0.01 inch is reached. Also much difficulty
is encountered in complete removal of a deposit
of electrolytic chromium when it is secured.

35 The present invention provides & means where-
by electrolytic chromium may be deposited on &
cathode in sufficient thickness to be commercially
valuable to users of chromium metai, that is, to
prevent peeling at any time during deposition

40 and to . provide satistactory and economical
means of stripping such thick deposits from the
underlying surface.

In order to obtain a deposit of sufficient thick-

ness, an especially prepared cathode is employed. -

45 The only practical substance for this cathode
has been found to be tin or alloys of tin. Itis
necessary to etch the surface of this cathode ma-
terial by any of many known means, such as im-
mersion in sulphuric acid of specific gravity 1.70.
The etching is carried out. until the surface of
the tin has become visibly changed. At this
point the cathode is rinsed in acid of half the
above strength to remove sulphideg that may
have been formed and finally rinsed in water to
55 remove all acid and arrest further action. A sat-
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istactory etched tin surface is of a light gray
color with a crystal structure often visible to the
naked eye. The etching should not be carried-
to such a point as to cause surface irregularity

in the cathode or the chromium will be roughly 8
deposited. It should be noted that tin without
etching is not sufficient to secure thick deposits; -
neither do other etched metals answer the pur-
pose because the deposited chromium cannot be
readily removed therefrom. : 10
~ When such an etched tin surface is made the
cathode in a bath such as the well known “Sar-
gent’s solution” an electrolytic deposit of chro-
mium may be built up to a thickness limited only
by the construction of the cell or by progressive 15
roughening or “treeting” of the deposit. When a
tin surface is prepared as described and a de-
posit of electrolytic chromium made thereon, and
the chromium removed as subsequently described

it is not necessary to etch the tin surface there- oo
after. Repeated deposits may be made and
stripped and the tin surface wiil retain its light
gray color and the property of holding deposits

of electrolytic chromium without peeling,

_ The second part of this process, that is, the of
removal of the deposited chromium is accom-

‘plished by heating the cathode with the deposit

to a point above the transition temperature of
peta to gamma tin. This temperature is given

as 170° C. by the 18th edition of the “Hand-book 3p
of Chemistry and Physics” published by the.
Chemical Rubber Publishing Company. J. W.
Mellor in his book “Modern Inorganic Chemis-
try” published by Longman’s in 1925 lists this
change &s the transition of tin in the tetragonal 35
system to the rhombic which takes place between
170° and 200° C. It is of course necessary to avoid
melting the tin so that at all times the tempera~-
ture should remain below 231.9° C.

‘Whatever temperature is used should be main- 40
tained for a long enough time to permit substan-
tial conversion of beta to gamma tin to occur.

A temperature of 205° C. maintained for about
twenty minutes has been found to give good re-
sults. 45

After heating the unstripped cathode should be
cooled below the transition point of gamma to -
beta tin which is 161 degrees centigrade. This
may be done by guenching in water or by air
cooling as convenient. Stripping may be done g0
at temperatures above 161° C. but cooling is ad-
visable to prevent mechanical damage to the tin
as gamma tin is quite brittle and is easily reduced
to granular form.

The cooled cathode may now be readily strioped 58
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by first. tapping with a light hammer to loosen
the chromium and then using a putty knife or
other suitable instrument to complete the separa-
tion. Generally it may be said that the thicker
the deposit of chromium then the more readily
it can be stripped, as a very thin deposit exhibits
little mechanical strength and offers a very thin
edge upon which to pry with a knife or similar
instrument.

It will be apparent therefore that the mecha-
nism of weakening the adhesive forces existing
between the electro deposited chromium and the
underlying tin depends upon the change from
beta to gamma tin. .

It will also appear that any cathode with a tin
surface or an alloy of tin which exhibits this
transition in crystal structure will be the equiva-
lent of a tin cathode.

The electrolysis may take place in any suitable
apparatus and may proceed along commonly
practiced lines. The heating and cooling of the
cathode and deposit may lkewise be conducted
in any suitable manner. The heating, for ex-
ample, may be done in any oven which may be
regulated to preserve a definite range of tem-

. perature,
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It will be obvious that various changes and
modifications may be made in the process above
described without departing from the spirit of
this invention and limited only by the scope of
the following claims.

Iclaim: )

1. A process for preparing chromium metsal
which consists in electro-depositing chromium
metal from aqueous solutions of chromium com-
pounds on an etched-tin cathode, thereatter heat-
ing the cathode with the deposit to a temperature
above the transition point of beta to gamma tin,
cooling said cathode and deposit below the transi-
tion point of gamma, to beta tin and removing the
deposited chromium., .

2. A process for preparing chromium which

2,055,063

consists In electro-depositing chromium from
aqueous solutions of chromium compounds on an
etched-tin cathode surface, heating and cooling
the deposit and the underlying cathode to loosen
the deposit from the said cathode, and subse-
quently removing the deposit from said cathode.

3. A process for loosening chromium deposits
from an etched-tin surface which consists in heat-
ing the deposit and tin to a temperature between
the transition point of beta to gamma, tin and the
melting point of tin, then cooling sald deposit and
tin to a temperature below the transition point
of gamma to beta tin.

4. A process for removing chromium deposits
from a tin surface which consists in heating the
deposit and tin to & temperature above the transi-
tion point of beta to gamma tin and below the
melting point of tin, cooling sald deposit and tin
to a temperature below the transition point of
gamma to beta tin and removing the deposited
chromium.

6. A process for removing chromium deposit
from a tin surface which consists in heating the
deposit and tin to & temperature above the transi-
tion point of beta to gamma tin, and removing
the deposit therefrom.

6. The process of removing chromium deposits -

from an etched-tin cathode which comprises heat-
ing the tin and the deposit to a temperature
above 170° C. and below 231.9° C., thereatter cool-
ing below 161° C., and then removing the chro-
mium deposit.

1. The process for preparing chromium metal
which consists in etching a tin sheet to produce
& light gray color and a visible crystal structure,
electro-depositing chromium from aqueous solu-
tions of chromium compounds on the etched tin,
thereafter heating the tin with the deposit to a
temperature above the transition point of beta to
gamma tin, and removing the deposited chro-

mium,
JOHN W. BOSS.
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