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This invention relates to the recovery and pro 
duction of a metal salt from and in a mixture 
thereof with another metal salt and to a process 
for the separation of metals utilizing such a 
recovery and production. It may be used, for 
example, in the recovery and production of tin 
chloride from and in mixtures thereof with lead 
chloride and especially as a step in a process for 
the separation of tin from lead. 

In the art of removing lead from molten, metal 
lic tin, liquid stannous chloride may be applied in 
molten form to the surface of a kettle of tin con 
taining lead and an equilibrium is established be 
tween the lead chloride in the stannous chloride 
and the lead dissolved in the tin. This equilib 
rium is such that by repeated additions of fresh 
stannous chloride into a drossing kettle, substan 
tially all of the lead may be removed from the 
molten tin. For example, by treating successive 
batches of molten tin metal containing approxi 
mately 3 to 4% lead in solution with successive 
batches of molten stannous chloride, it is possible 
to obtain final mixed chlorides running 30% or 
better in lead, and final, tin running as low as 
.003% lead, which tin is of increased value. 
Stannous chloride may be separated from the 

lead chloride dissolved in it by utilizing the dif 
ference in boiling points between the two mate 
rials, since at atmospheric pressure stannous chlo 
ride boils at approximately 1166 F. and lead 
chloride at approximately 1652 F. However, 
such a separation by distillation presents difficul 
ties due to the corrosive action of the chlorides 
and the fact that as the percentage of stannous 
chloride is reduced in the mixed chlorides, the 
partial pressure of stannous chloride vapor will 
be reduced to Such an extent that separation by 
distillation becomes uneconomical, since excessive 
temperatures or excessive times would have to be 
used. 

It is an object of the present invention to pro 
vide an improved method for recovering and pro 
ducing a metal salt from and in a mixture of such 
salt with another metal salt. A more specific ob 
ject is to provide an improved method whereby 
stannous chloride, or another metal salt, may be 
distilled from and produced in a mixture thereof 
with tin chloride, or other metal salt. It is also 
an object to provide a new cyclic process for the 
recovery of metals in which such a recovery and 
production of a metal salt is utilized in the re 
generation of the metal salt. More specifically it 
is an object to provide a cyclic process by which 
lead may be separated from tin, in which stan 
nous chloride is used to effect the separation and 
the stannous chloride used in that step is regen 
erated in and recovered from the mixture of 
stannous chloride and lead chloride resulting 
from such separation. It is also an object to 
recover metallic tin from the alloy as a pure metal 
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and to recover lead as a component of a COm 
mercially salable product Such as a 50-50 lead 
tin solder. Other objects will become apparent. 
We have found that When a mixture of stan 

nous and lead chlorides is placed in a suitable 
distilling vessel over a bath of molten tin, or of 
a molten mixture containing tin and particularly 
One containing a predominance of molten tin Over 
molten lead, and a temperature is applied (with 
or without vacuum or pressure and with or with 
out passage of an inert gas through the liquids) 
such that the stannous chloride will vaporize, the 
chloride element of the mixed salts may be re 
moved as stannous chloride vapor. For, as the 
percentage of Stannous chloride in the mixture 
of chlorides is reduced by vaporization, lead chlo 
ride, in excess of that in the equilibrium mixture 
between lead chloride dissolved in stannous chlo 
ride and lead dissolved in tin in the metals of the 
molten bath, will be converted to lead, which will 
dissolve in the tin or mixture containing tin, and 
a corresponding amount of tin will be converted 
to stannous chloride which will be distilled off as 
vapor. The course of the reaction, which is illus 
trated by the reaction equation: 

PbCl2--Sn->Pb--SnCl2 (vapor) 
is continuously moved to the right by maintain 
ing the mixture of chlorides over the mixture of 
metals at such a temperature that the more Wola 
tile stannous chloride is continuously removed 
from the Zone of the reaction as a vapor. 
Thus by distilling a mixture of lead and tin 

chlorides over a bath of tin, it is possible to distill 
substantially all of the chlorine content of the 
chlorides as Stannous chloride and to throw down 
Substantially all of the lead content of the orig 
inal mixed chlorides as metallic lead. If the 
amount of tin in the molten bath is just sufficient 
to Satisfy all of the chlorine in the lead chloride, 
a pure lead may be recovered. Or the amount of 
tin in the molten bath may be in excess of that 
required to satisfy the chlorine in the lead chlo 
ride and the lead may be recovered as a lead 
tin alloy that is commercially salable. For 
example, the amount of tin to be used in the 
molten bath may be calculated, from the 
amount of lead chloride in the metal salts to 
be separated, to give a Solder containing 50% lead 
and 50% tin at the end of the distillation, thus 
providing, without further cost, a product of com 
mercial value. By this means it is possible to 
substantially completely separate stannous chlo 
ride from lead chloride and to reduce the lead to 
pure metallic lead or to lead alloyed with tin to 
form a solder metal, without loss of chlorine. 
The temperature of the distillation may be re 

duced by bubbling an inert gas through the mix 
ture of chlorides to help carry off the stannous 

60 chloride vapors at temperatures below the actual 


