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To all whom it may concern: ~
Be it known that I, WiLtiam MORRISON,
a citizen of .the United States of America,

and resident of Des Moines, Polk county, |

Towa, have invented a certain new and use-
ful Improvement in Processes of Manufac-
turing Material for an Alkaline Battery, of
which the following is a specification.

My invention relates to improvements 11
reversible galvanic batteries, in which zinc 1s
one of the elements, and more particularly
to a battery in which the positive electrode
is composed of a compound of zinc ‘and
chromium. : - |

It has for its object the improved method
for making this compound for the positive
electrode. |

A further object is the improved method
by which an electrode of this composition 1s
constructed at moderate cost and has a long
period of efficiency. | -

These and such other objects as may here-
inafter appear are attained by my inventionm
My improved electrode is obtained in the
following manner: I first take a sufficient
quantity of chromium sulfate, such as can
be purchased on the market; the green col-
ored compound I have found to be better for
my purpose than any of the other chromium
sulfate compounds upon the market. 1 then
thoroughly ~dissolve -this. compound 1n *hot
distilled water.
quantity of zine oxid and mix the same thor-
oughly in water, preferably by means of an
agitator, until the solution is entirely free
from lumps and a thin paste is obtained. 1
then- add to this solution, while 1t 1s I an
agitated condition, the chromrum sulfate so-
lution obtained above. The proportions of
the chromium compound and the zinc oxid
can be varied to quite a large degree, but 1
find that good results are obtained by using
three pounds of zinc oxid to one pound of
the chromium sulfate. The chromium sul-
fate solution, when first-added to the zinc
oxid, is a deep green. The action of the
zinc oxid upon this, however, produces a
¥lear solution and a light green: precipitate
of zinc oxid and chromium sulfate, The ex-
act composition of this precipitate 1s not

1 ught that the chro-
mium unites with both the zinc oxid and
the sulfuric acid, as it is found that the solu-
tion contains no zinc sulfate. However, the
exact chemical readtions which take place are

Next I take a sufficient

I consists in the particular method which I

employ in obtaining my final compound. 1
then pour off the solution from this precipi-
tate of zinc oxid and chromium sulfate, and
add a strong solution of hot caustic potash.
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This caustic potash acts to form a solution of

potassium sulfate and a precipitate of a zinc
chromium compound. If suitable propor-
tions are used in the first place, this com-

pound may be zinc chromite; but when dif-

ferent proportions are used, other com-
pounds of zine and chromium will be ob-
tained. I, therefore, do not wish to limit
myself to the compound of zinc chromite.
I then pour off the potassium sulfate solu-
tion from this zine chromium precipitate,
and then wash this precipitate several times
with hot water in order to remove all traces
of the sulfate. The zinc chromite or other
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zince chromium compound which is obtained

as with a centrifugal drier, and the material
is then ready to be packed into the grid.
While I have described my improved
method of ]
compound, I do not desire to be restricted to
the specific method described, as Various
modifications will readily suggest. them-
selves. For example, other equivalent solu-
tions may be used 1n place of the caustic
| potash which I have described. 1 do not
wish to limit myself to the exact method
described, as it is obvious that various mofi*
fications will readily suggest themselves to
anvone skilled in. the art. )

- L ]

The electrode thus obtained 1s preferably

is then dried in any suitable manner, such’

producing this zinc chromium
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used with an alkaline electrolyte, such as

potassium hydroxid, and any suitable nega-
tive electrode may be obtained ; for-example,
such a one as described in my co-pending
application
an electrode composed of the oxids of silver
and mercury is described. It 1s to be
stood, however, that I do not desire to limit
myself to the use

Serial Number 531,230, in which
under-

of any particular electro-
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Iyte or negative electrode, as a large num-

ber of such electrolytes and negative elec-
trodes are adapted for use with my. 1m-

| proved positive electrode, consisting of a zinc
chromium comipound. I-may also produce

my compound of zinc and chromium by the
following method : To a suitable quantity of
chromium sulfate or other chrome salts add

a hot strong solution of potassium hydroxid.
should be used =
-go that the chromium which is first precipi-.

An excess-of the hydroxid
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- then dried."
the grid a suitable quantity of mercury oxid. .
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~acting upon this with a strong alk alife solu- ,
tion to remove the sulfate, thns lcaving a !
rmd 1y |
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tated will be redissolved. This solution is
then added to the agitated zinc oxid whereby
a-precipitate of a zinc chromium compound
is obtained and a solution of potassium sul-
fate. This precipitate 1s then washed as

before to remove all traces of the sulfate and
Before packing the material in

should be added.

What I claim as my invention is:

1. The method of producing a compound
for use In 1*evur<31ble calvanic batteries,

whlch consists 1n first talcmfr as» mixture ot.

zine oxid and water and in agitating the
same, then adding a suitable atount of

-(-hmmlum sulfate to this mixture whlle 1L

is being agitated, whereby a compound zinc
oxid and chromium sulfate is abtained, then

compound. of zinc chromiun oxid,
then -washing this compound to reIove

- traces of the aulf.:lte

2. The méthod of producing a cmupound
for use 1n reversible galvanic batteries,
which -consists - addmo 4 _ solution of

coromiun sulfate to a zinc oxid, whereby a
compound of zine oxid and chmmmm sul- |
fate 1s obtained, then acting upon this with |
a strong alkaline solution {o remove the sul--
 Tate, thu& leaving a compound of zinc and

chr omlum oxid, and then washing this com-
pound to remove traces of the sulfate.
3. The method. of producing electrodes for

-rever51b1e galvanic batteries, which consists

- 1n adding to a quantity of zine oxid a chro-
“mium sulfate solution whereby a precipitate

containing a compound of zinec oxid and

chromium sulfate 1s obtained, then adding
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to this preclpltate an alkaline solution, in
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then washing the precipitate thus obtamed -

to remove traces of the sulfate, and in then
drying the same and.packing it in a suit-

able, rld
'l he method of producing electrodes for

1'eve1 sible galvanic batteries, which consists
in adding to a quantity of zinc oxid a chro-

mium sulfate solution whereby a prempltate

containing a compound of zine oxid and

chromium sulfate is obtained, then adduig to
this precipitate an ulkaline ‘a(}lhtl()ll and in
then drying the precipitate thus obtained

- and then packing the same in a suitable erid.

5. The mmhml of producing a compmmd
for use 1w reversible galvanice ™ batteries,
which cousists of combining zine oxid and
chromuomm sulfate, n then addmg to the pre-
cipitate thus obtained a solution of potas-
stum hydroxid, and then washing this com-
pmmd toremove traces of the sulfate.

The: meth{)d of producing a compound
Lm us¢ 1n reversible galvanic Dbatteries,
which cosists of combining zine oxid and
chromium sulfate, . and in then adding to the
precipitate thus obtained a solution of potas-
smm hydroxid.

. The method of pmducmg a compound

for 1nse  1n rev crsible galvanic  batteries,

which consists 1n mmbmmﬂ' siiitable quan-

tities of zine oxid, Lhmmlum sulfate and an

alkaline solution from which 1s prempltated

a compound containing zinc and chromium,

Signed by me at (Jhlcaﬂ'o Illinois, this
} 22d da of Sept. 1910,

\VILLIAM MORRIS ON

‘Witnesses: | | 2
Frien H. CLEGG _
W, I3 DURNIDN.
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