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This invention relates to the recovery of tin, 
particularly by the utilization of electrolytic 
methods, and includes novel types of electrolytic 
baths for the recovery of tin. 
In the prior art a great many attempts have 

been made in various directions to recover tin 
from tin Scrap and other alloys containing the 
metal tin, because of the very wide use of tin for 
industrial and commercial purposes. These prior 
art methods are of various types including both 
electrolytic and non-electrolytic methods, al 
though the electrolytic methods have proved 
most feasible, and have gone into wide use. In 
the use of electrolytic methods difficulties are 
encountered, particularly in the recovery of tin 
from tin Scrap, especially where such tin scrap 
involves tin plate utilized in food containers or 
for analogous purposes, which tin scrap includes 
for the most part decorated, varnished or lac 
quered tin ortin plate. While electrolytic meth 
Ods have been applied to the recovery of tin from 
Such tin scrap, the prior art methods have neces 
sitated initial treating operations to free the 
metal from the decorated coatings in order to 
avoid interference of such coatings with the elec 
trolytic methods usually carried out under alka 
line conditions. Unless initially removed in the 
prior art methods, the coating materials were 
attacked by the alkali in the electrolytic bath and 
interfered with the maintenance of preferredcon 
ditions in the electrolytic cell. But initial wash 
ing or alkaline treatment of the scrap prior to 
electrolytic treatment require additional steps in 
the operation, and are undesirable and uneco 
nomical. They have nevertheless been widely 
used because no methods have heretofore been 
known which enable the recovery of tin to be 
carried out without Such initial treatment, if 
any economy of operation and efficiency of proc 
ess is to be approached. In addition, a number 
of the prior art methods attempt to recover the 
tin under conditions where the tin is converted 
into a salt or component of an electrolytic bath, 
which is subjected to electroplating of the tin 
upon a desired article or surface. The solutions 
thus obtained, however, are not economically 
used directly for electroplating methods, and at 
tempts to recover the tin in the form of an elec 
trolyte directly applicable for electroplating has 
interfered with more economical methods for re 
covery of the tin from tin scrap and other tin 
plate and tin alloys. 
Among the objects of the present invention is 

included the recovery of tin from tin plate, tin 55 
A. 
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scrap and tin alloys by simple and economical 
methods. 
Other objects include electrolytic baths en 

abling such processes to be carried out. 
Still further objects and advantages will ap 

pear from the more detailed description set forth 
below, it being understood that this more detailed 
description is given by way of illustration and 
explanation only and not by Way of limitation, 
since various changes therein may be made by 

the scope and spirit of the present invention. 
In accordance with the present invention, tin 

is recovered from metals containing it, includ 
ing tin Scrap, tin plate and tin alloys, particu 
larly with lead, copper and antimony in an alka 
line electrolytic bath containing additions and 
adjuvants which enable the electrolytic treat 
ment to be carried out directly applied to the 
material Serving as the Source of tin used as an 
Ode, without requiring any initial Washing or al 
kaline treatment, or other preparation of the 
tin scrap or other source of tin prior to the elec 
trolytic treatment. Pre-treatment or prepara 
tion of the metal for recovery of the tin is thus 
eliminated. No attempt is made in the electro 
lytic step of recovering the tin as a plating or 
as a substantially pure metal, nor is the tin pro 

use in electroplating operations. The treatment 
in accordance with the present invention is car 
ried out under electrical conditions that a de 
posit is obtained on any desired Cathode, Sucl. 
as iron or tin plated iron, in the form of a mud 
containing substantial amounts of tin, both in 
the free state and as oxide. The mud thus ob 
tained is subjected to any desired treatment for 
recovery of the tin values therefrom. For ex 
ample, the mud is desirably compressed into bri 
quettes and heated to a temperature sufficient 
to melt the tin therein, which molten metal 
drains. from the mud briquette and is collected. 
Tin oxide in the mud is recovered by reduction as 
by heating with charcoal or other reducing 
agents under such conditions that the tin pro 
duced is melted and drained from the mass. Un 
der proper working conditions the tin thus re 

metals, and particularly from copper, antimony 
and lead so frequently used for alloying purposes 
with tin. 

It has been found that certain specific metal 
compounds should be present for the most effi 
cacious recovery of the tin in the electrolyti 
step referred to. The metals employed for thi 
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purpose are cobalt and aluminum. The cobalt 
is desirably in the form of oxide, or hydrated 
oxide, and preferably in the cobaltous rather than 
the cobaltic State, while the aluminum, because 
of the use of the alkaline bath, is in the form of 
aluminate. While either of these metals can be 
used alone, the most feasible process is that in 
which both cobalt and aluminum are present in 
the electrolyte, by which means the tin is recoV 
ered Substantially free from contaminating 
metals of the character noted. The cobalt may 
be added as oxide directly to the alkaline bath, 
or the addition of any Soluble cobalt Salt Will 
result in the precipitation of oxide, or hydrated 
oxide, or hydroxide by the alkali present. The 
aluminate may be added as Such, or more desir 
ably is formed directly in the electrolyte from 
any soluble aluminum salt, or from any com 
pound which Will form aluminate in reaction 
With the alkali. 
Other adjuvants include substances which de 

sirably affect the electrolytic treatment being 
carried out, and particularly such Substances as 
dextrine and starch, which substances materially 
improve the operation. 
The path employed is, therefore, an aqueous 

bath containing free caustic Soda, the metallic 
compounds, cobalt oxide and aluminate, and the 
adjuvants, dextrine and starch. While the pro 
portions of those ingredients may vary, for the 
production of the best type of metal and econ 
omy in operation, the amount of free alkali 
should be from 7 to 10% free caustic SOda in 
the solution, while the cobalt, aluminum, dex 
trine and starch additions should desirably be 
about 1%%, and these additions should desir 
ably be in a definite ratio of 4 parts of cobalt 
oxide to 2 parts of aluminate, 2 parts of dex 
trine and 1 part of starch. In giving these pro 
portions, it should be understood that the specific 
values indicated give pronounced results; but 
variation from those proportions can be made, 
although the efficacy of the process is affected to 
Some extent. 
The temperature of the electrolyte during the 

treatment may be room temperature, or higher 
temperatures may be employed as, for example, 
hot solutions may be used, such as at tempera 
tures of 60 to 80 C. The current density emi 
ployed is that ordinarily used in the recovery of 
tin from tin scrap, both low and high current 
densities being available. For example, 70 am 
peres per square meter may desirably be used. 
In illustrating the method of the present in 

vention, tin scrap decorated or undecorated may 
be used as anode, and subjected to electrolysis 
in an aqueous electrolytic bath containing 7 to 
10% free caustic soda, and 1%% of cobalt oxide, 
aluminate, dextrine and starch in the preferred 
ratio of 4:2:2:1 as indicated above, using the 
usual cathode such as iron or iron plate. Upon 
electrolysis a cathode mud is produced contain 
ing tin and tin oxide, substantially free from 
contaminating metals. The mud is removed from 
the electrode and refined in any desired Way to 
recover the tin values. Thus the mud scraped 
from the electrode may be compressed into bri 
quettes, and the latter placed directly over a 
grate using a wood fire. The free tin present 
melts and drips through the grate to a collect 
ing plate. The tin oxide falls through the grate 
and mixes with the hot ashes and charcoal, 
which serves to reduce the oxide of tin. The 
reduction operation is desirably carried out in the 
absence of air, as by covering the fire. 
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The electrolytic bath used gives pronounced 

effects, and it is believed that the cobalt pres 
ent prevents contamination of the cathode mud 
by copper, that the aluminum present prevents 
contamination of the mud by iron, while the 
dextrine and starch respectively prevent con 
tamination by antimony and lead. Regardless 
of any theoretical considerations, however, uti 
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lization of electrolytic baths of the character Set 
forth enables the results described to be ob 
tained. Desirably, therefore, the electrolytic 
bath utilized contains all of the ingredientS 
specified. The concentration of caustic should 
be maintained substantially within the limits 
indicated, and additions of caustic may be made 
from time to time to maintain the desired con 
centration. 
Having thus set forth my invention, I claim: 
1. In the process of electrolytic detinning dec 

orated or undecorated tin, tin Scrap, or tin al 
loys with copper, antimony and lead Without 
any initial Washing treatment, the step of treat 
ing said tin product as anode in an aqueous 
electrolytic bath containing free caustic alkali 
and a small quantity of cobalt oxide under cur 
rent conditions depositing a cathode nud con 
taining tin and tin QXide. 

2. In the process of electrolytic detinning dec 
orated or undecorated tin, tin scrap, or tin al 
loys with copper, antimony and lead without any . 
initial Washing treatment, the step of treating 
Said tin product as anode in an aqueous electro 
lytic bath containing free caustic alkali and a 
Small quantity of cobalt oxide and an alkali 
metal aluminate under current conditions de 
pOSiting a cathode mud containing tin and tin 
oxide. 

3. In the process of electrolytic detinning dec 
Orated or undecorated tin, tin Scrap, or tin alloys 
With copper, antimony and lead Without any ini 
tial Washing treatment, the step of treating said 
tin product as anode in an aqueous electrolytic 
bath containing free caustic alkali and a small 
quantity of an alkali metal aluminate under 
current conditions depositing a cathode mud 
containing tin and tin oxide. 

4. In the process of electrolytic detinning dec 
orated or undecorated tin, tin Scrap, or tin alloys 
with copper, antimony and lead without any 
initial washing treatment, the Step of treating 
said tin product as anode in an aqueous electro 
lytic bath containing free caustic alkali and a 
small quantity of cobalt oxide, an alkali metal 
aluminate, dextrine and starch under current 
conditions depositing a cathode mud containing 
tin and tin Oxide. 

5. In the process of electrolytic detinning of 
decorated or undecorated tin, tin scrap, or tin 
alloys with copper, antimony and lead without 
any initial Washing treatment, the step of treat 
ing said tin product as anode in an aqueous 
electrolytic bath containing free caustic alkali 
in an amount of from 7 to 10% and about 12% 
collectively of a cobalt oxide, an alkali metal 
aluminate, dextrine and starch under current 
conditions depositing a cathode mud containing 
tin and tin Oxide. 

6. In the recovery of tin by electrolytic detin 
ning of decorated or undecorated tin, tin scrap, 
or tin alloys with copper, lead and antimony 
without any initial washing treatment of the 
metal under conditions producing a cathode mud 
containing tin and tin Oxide, an aqueous elec 

75 
trolytic bath of free caustic alkali, and a small 
amount of a cobalt oxide. 
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7. In the recovery of tin by electrolytic detin 

ning of decorated or undecorated tin, tin Scrap, 
or tin alloys with copper, lead and antimony 
without any initial washing treatment of the 
metal under conditions producing a cathode mud 
containing tin and tin oxide, an aqueous elec 
trolytic bath of free caustic alkali, a Small 
amount of a cobalt oxide, and an alkali metal 
aluminate. 

8. In the recovery of tin by electrolytic detin 
ning of decorated or undecorated tin, tin Scrap, 
or tin alloys with copper, lead and antimony 
without any initial washing treatment of the 
metal under conditions producing a cathode mud 
containing tin and tin oxide, an aqueous elec 
trolytic bath of free caustic alkali, and a Small 
amount of an alkali metal aluminate. 

9. In the recovery of tin by electrolytic detin 
ning of decorated or undecorated tin, tin Scrap, 
or tin alloys with copper, lead and antimony 
Without any initial Washing treatment of the 
metal under conditions producing a cathode mud 
containing tin and tin Oxide, an aqueous elec 
trolytic bath of free caustic alkali, and a Small 
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amount of a cobalt oxide, an alkali metal alumi 
nate, dextrine and Starch. 

10. In the recovery of tin by electrolytic detin 
ning of decorated or undecorated tin, tin scrap, 
or tin alloys With Copper, lead and antimony 
without any initial Washing treatment of the 
metal under conditions producing a cathode mud 
containing tin and tin oxide, an aqueous elec 
trolytic bath containing free caustic alkali in an 
amount of from 7 to 10% and 12% collectively 
of a cobalt oxide, an alkali metal aluminate, 
dextrine and starch. A 

11. In the recovery of tin by electrolytic detin 
ning of decorated or undecorated tin, tin Scrap, 
or tin alloys with copper, lead and antimony 
without any initial Washing treatment of the 
metal under Conditions producing a cathode mud 
containing tin and tin oxide, an aqueous electro 
lytic bath containing free caustic alkali in an 
amount of from 7 to 10% and 1%% collectively 
of a cobalt oxide, an alkali metal aluminate, 
dextrine and starch, in the ratio of 4:2:2:1. 
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