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To all whom it may concern: 
Be it known that we, VICTOR ENGELHARDT, 

a subject of the Emperor of Austria-Hun 
gary, and MAX HUTH, a subject of the Ger 
man Emperor, residents of Charlottenburg, 
near Berlin, Germany, have invented a cer 
tain new and useful Improvement in Elec 
trolytic Winning of Zinc from Solutions of 
Zinc Sulfate, of which the following specification. 
The present invention relates to improve 

ments in the electrolytic winning of zinc 
from solutions of zinc sulfate. . . 

In the electrolysis of zinc sulfate solutions 
without using a diaphragm, the electrolyte 
becomes gradually richer in free sulfuric 
acid, so that in a short time the content of 
acid is so great that the deposited zinc dis 
solves again although the electrolyte is still 
comparatively rich in zinc. - 
An important object of the present inven 

tion is to permit the content of sulfuric acid 
in the electrolyte being very high without ill 
effect by using a sufficiently pure solution 
of zinc sulfate and by preventing access of 
any impurities to the electrolyte during the 
process. 
The deposition of the zinc from strongly 

acid solutions has the advantage that the de 
posited zinc is beautifully crystalline and 
completely free from oxid, and that it is 
possible to deposit the zinc very nearly com 
pletely from comparatively concentrated so 
lutions. This procedure has not hitherto 
been possible for want of a suitable anode 
material. The known anodes may be cata 
logued as follows:-1. Platinum and its al 
loys. 2. Hard lead which becomes covered 
with peroxid and thus acts as a peroxid elec 
trode. 3. Soft lead plates which act like 
hard lead. 4. Positive accumulator plates, 
which have been previously covered with 
peroxid by a forming process. 5. Carbon, 
which however is wholly inapplicable for 
electrolysis of sulfate. All these electrodes 
have the disadvantage that during the elec 
trolysis small quantities of the respective 
metal dissolve and render the electrolyte so 
impure that it is not possible to permit the 
concentration of the acid to become high, 
because the deposited zinc dissolves again. 

Platinum anodes are always attacked in 
sulfate solutions, particularly in presence of 
organic acids. The quantity thus dissolved. 
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plates are used, lead always dissolves as Sul 

is indeed so small that frequently it can be 
detected in the electrolyte by analysis with 

55 

difficulty or not at all; all the same, this 
small proportion suffices to accelerate very 
considerably the dissolution of the zinc. 
When hard or soft lead, or accumulator 
fate, and in the case of hard lead antimony 
also. Although lead, platinum or antimony 
are frequently not to be analytically detect 
ed in the electrolyte one of the metals can 
always be found in the cathode deposit. 

i This deposit of impure zinc, however, is 
much more easily soluble in acid than quite 
pure zinc is. 
According to the present invention, if as 

anode, pure massive or compact lead per 
oxid be used such as separates on the anode 
during the electrolysis of solutions of lead 
salts, and if every other metal and even car 
bon be completely excluded the content of 
free sulfuric acid may be allowed to exceed 
10 per cent. without conversion or dissolu 
tion of the zinc already deposited. The lead 
peroxid must not be carried upon a metal 
support, but may be support by a non 
conductor of electricity which is not attacked 
by the electrolyte. When using such anodes, 
the peroxid being not porous but massive, 
and not being carried on a metallic support, 
lead cannot be detected either in the electro 
lyte or in the zinc deposited on the cathode, 
this is an indication that in other cases the 
foreign metal dissolved at the anode is actu 
ally the cause of the dissolution of the zinc already deposited. 

In order that the invention may be more 
clearly understood I have illustrated in the 
accompanying drawing two forms of anodes 
showing the means of employing the lead 
peroxid and supporting the same for practi 
cal use as an anode. 

Figure 1 is a vertical sectional view of two 
forms of anode embodying the invention, 
and Fig. 2 is a transverse sectional view of 
the same. - 

It will be understood that the form and 
the manner of mounting the node will be 
determined by the use or purpose for which 
it is intended. In the examples illustrated 
in the drawing a, indicates a rod-like anode 
formed of lead peroxid supported in a pro 
tective sheath b of stone E) Wale O 
other similar material which is provided 
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with openings m through which the peroxid 
is exposed to the action of the electro 
lyte. The upper end of the protective sheath 
b has a cup-like formation, as shown in 

5 the drawing. The terminal connection is 
formed by means of a cylindrical sheath a 
arranged within the cup-like part and hav 
ing a base or bottom f consisting of a cork 
disk or of asbestos cord or other suitable ma 
terial, through which passes the electrode a. 
This sheath o and its bottom f form a recep 
tacle into which and around the electrodea. 
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is poured an easily fusible contact metal. 
or alloy d in which the conductor 6 is em 
bedded. 
A modified form of anode is shown to the 

right of Fig. 1 in which the lead peroxid 
anode is formed about a glass rod g which 
thus constitutes a core. This core is pro 
vided with a bottom flange or foot piece i 
to protect the peroxid anode material. This 
glass rod () is provided with a hook h, for 
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convenient hanging on a support. The con 
ductor e may be attached to the anode in a 
manner similar to that already described 
for the first modification. The cathode is 
represented by reference letter l and the cell 
by . The lead peroxid suitable for the 
anode is, as above stated, that which is ob 

30 tained from the electrolysis of solutions of 
lead salts. As examples, the lead peroxid 
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which is deposited on the anode from solu 
tions of easily soluble lead salts, such as the 
nitrate or perchlorate may be mentioned. 
the obtaining of a good deposition of zinc, 
free from impurities and of a dense crystal. 
line character. It also enables the obtain 
ing of a very nearly complete recovery of the 
Zinc of the electrolyte, and makes possible 
the use of strongly acid solutions for the 
electrolyte. - 

Where the anode material is mounted upon 
or in supports which are affected or attacked 
by the electrolyte, as for instance where lead 
accumulator or battery plates or grids are 
employed, the electrolyte, particularly when 
its content of acid has increased, attacks the Support or grid, penetrating the pores of the 
peroxid and takes up lead and other im 
purities. This not only results in an im 
pure deposit on the cathode, but the pres 
ence of the impurities causes the deposit to 
be readily re-dissolved in the electrolyte; 

55 since, while pure zinc resists the action of 
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the acid, impurities therein even though 
Small in amount render it readily soluble. 
Even were the peroxid layer free from pores, 
the slightest check or crack therein would 
afford entry for the electrolyte to the sup 
port. Further, the lead peroxid of accumu 
lator plates always contains lead sulfate, 
since the oxidation of the paste to peroxid 
is never perfect, some lead sulfate being 
formed. This lead sulfate is decomposed in 
the electrolysis and the zinc deposit thus be 
comes not only contaminated with deposited 
lead but is also made soluble in the electro lyte. By employing a lead peroxid anode, 
which is non-porous, so as to have good con 
ductivity, and which is free from constit 
uents or parts attackable by the electrolyte, 
a high recovery of zinc from strongly acid 
electrolyte and a good deposit may be ob 
tained. 
What we claim as our invention and de 

sire to Secure by Letters Patent is: 
1. The process of obtaining zinc electro 

lytically from sulfate solutions which con 
sists in employing an anode of lead peroxid 
in compact form and free from constituents 
or parts attackable by the electrolyte. 

2. In the process of electrolytically obtain 
ing zinc from sulfate solutions, the process 
of preventing re-dissolution of the zinc de 
posit which consists in employing for the 
electrolysis an anode of compact lead peroxid 
free from constituents soluble in the elec 
trolyte. 

3. The process of obtaining zinc electro 
lytically from strongly acid sulfate solu 
tions which consists in employing for the 
electrolysis an anode of electrolytic lead 
peroxid free from metallic parts or con 
stituents. 

4. The process of obtaining zinc electro 
lytically, which consists in subjecting zinc 
sulfate solution to the action of the electric 
current passing from an anode of compact 
lead peroxid free from constituents or parts 
attackable by the electrolyte to a cathode. 

In testimony whereof we have signed our 
names to this specification in the presence 
of the two subscribing witnesses. 

VICTOR, ENGELHARDT. 
MAX HUTH. 

Witnesses: 
WorlDEMAR HAUPT, 
HENRY FIASPER. 
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