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PROCESS OF RECOVERING TIN FROM TIN-SCRAP.

ASPECIFICATION forming part of Letters Patent No. 322,157,‘dated July 14,‘1885. ‘

Applicution filed March 23, 1885. (No specimens.) :

To all whom it may concerre:

Be it known that I, CHARLES A. CATLIN, of
Providence, in the county of Providenceand
State of Rhode Island, have invented a new
and useful Improvement in the Process of Re-
covering Tin from Tin-Serap and other Tinned
Metallic Surfaces, which improvementis fully
set forth in the following specification.

The present invention has for its object the
utilization of waste tinned scrap, old tin, or
other tinned metallic surfaces by recovering
therefrom the tin in a form capable of com-
mercial use. :

In Letters Patent No. 190,550, granted May
8,.1877, to myself and George F. Wilson, a
process of recovering tin is described, accord-
ing to which the serap to be treated is first

sprinkled with common salt (or other chlo-

ride) and nitrate of soda (or other nitrate) and
then immersed in a hot or boiling solution of
caustic soda or potash,whereby the tin is oxi-
dized,and uniting with the soda forms a stan-
nate of soda.. -The tin is subsequently re-
covered in that form, either by evaporation of
the tin-charged solution to a solid mass or by
crystallization of the stannate salt. If me-
tallic tin is desired, it-is recovered from the
stannate salt by smelting. This process is
open to the objection that the smelting opera-
tion necessary for the recovery of metallic tin
isvery difficult and expensive, so much so as
to prevent its being commereially successful,
and, moreover,the soda of the stannate is lost
in smelting, while the uses of stannate of soda
in the arts are comparatively few, and there
is not,therefore,a demand for its manufacture
on a large scale. \

The present invention is an improvement
upon the process set forth in the aforesaid
patent, and is designed to overcome the. ob-
jections pointed out and to recover the waste
tin in 4n available form, either as metallic
tin or as an insoluble stannate.

According to my present process the caus-
tic alkaline bath is prepared, the scrap
sprinkled with nitrate of soda or other ni-
trate, and treated in said bath while boiling
or hot, as described in the aforesaid patent.
In carrying out the present process the addi-

350 tion of the commonsalt ispreferably omitted.

‘When the charging with tin has reached the

tion) of an oxide.or salt capable .of causing

precipitation of the tin in the form of an in--
soluble stannate. The precipitant preferably -
‘employed for this purpose is lime in the form"

of dry slack-lime or milk of lime, though un-

point desired, the boiling of the bath’ being. .
maintained, I add thereto a.proper quanbity
(depending upon theé amount of tin In-golu-

o]

der some circumstances the quicklime may 6o

be added directly to the bath. = The insoluble

stannate thus procured may be readily ¢on-

verted by smelting into metallic tin, or may.
be converted by subsequent processes into .

other salts of tin.

In order that the invention may be fally =
understood by thoseskilled in the art.to which .
it appertains, I will explain in detailthe man-

ner in. whieh the process is or may be carried.
out. : ’ - ‘ :

A caustie alkaline bath is preparéd‘ih‘ a’
suitable boiler and the heat raised to the boil- -

ing-point. The strength of the bath may ad-

vantageously be about15% Baumé. The waste

tin or serap is then sprinkled with a suitable
nitrate (nitrate of soda is preferred) in the
proportions of from three to five pounds of
nitrate to every hundred pounds of tin-serap,
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and the charging with tin is carried on until o

the solution (the volume being maintained

with water) has a strength of from 23° to 25°

Baumé.  The boiling of  the bath is ' main-

tained (though this is not absolutely neces- :
sary) and a proportionof lime is added by de-"
grees, the amount depending upon the quan- .

tity of tin to be removed.

“Should the bath be impaired by the exceS$ :
of carbonate of soda present, an additional -

amount of lime may be added to decarbonate - -

the bath; butit is preferred ordinarily to keep
the quantity of lime-within the saturating ca-
pacity of the tin present, thus avoiding ex-
cess of lime in the precipitate formed. :
‘When the carbonate of sodabecomesasource
of trouble, a further addition of lime may be
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added, after the tin has been removed, to'de: . ..
carbonate the solution, which process being - .-
well understood need not be particularly de-. " -

seribed.

While the lime, preferably in the form

of dry slack-lime, or milk of lime, may be

added to the bath all af once, itis found better . : |
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to introduce it gradually, a little at & time.
By this addition the oxide of the tin is taken
from the stannate of soda, and uniting with
the lime (oxide of ealeium) forms stannate of
lime, (stannate of calcium,) which, being in-
soluble in theliguid, on stopping the agitation
falls to the bottom, leaving the clear solution
of soda above. . This solid precipitate is' now
to be removed to a drainer, either by scoop-
ing it out or by drawing off the soda solution
and then removingit, or otherwise. By drain-
ing it parts with the greater portion of the
caustic mother-liquor, and may be entirely

freed therefrom by washing, the drainings and |

wash-water being returnedto the bath.
The tin of the insoluble stannate thus pro-

duced  may readily be reduced to metallic

form by smelting; or it may be converted into
other salts of tin for which there is an indus-
trial use; or if, instead of using oxide of cal-
cium as the precipitant, a metallic oxide or
salt be employed the stannate obtained may,
by reduction directly, produce: certain valu-
able alloys—such, for example, as the metal
obtained by reduction of stannate of copper.

It will be seen that by the above process
the alkali of the solntion, as well as the tin,
is recovered. In fact, there is noconsumption
of causticsoda other than thatentailed through
loss in handling, which, however, will be more
than supplied by the soda acquired from the
nitrate used in treating the tinned scrap.
Under favorable cirecumstances this acquire-
ment may be so great: as to: neeessitate : re-
moval of some of the caustic soda. The bath,
therefore, being freed from the tin oxide, may
be reused, after first, if necessary, decarbo-
nating with lime, as before explained. When
this decarbonating processis to be carried out,
all the tin should first be removed;but other-
wise it is not necessary to remove all the tin
at any one operation, as there would be no
loss incurred by allowing a portion of it to
remain.

It is obvious that any of the soluble salis of

" lime may be employed for the removal of the
* tin from the caustic bath by double decompo-

" sition, producing the stannate of lime.
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In-
deed, it is or may be an advantage to use the
nitrate of lime, thus providing the nitrate for
the treating process and the lime base at the
same time; but it will be understood that the
invention Is not confined to the use of lime,
since any other salt or oxide which will cause
precipitation of an insoluble stannate either
by simple reaction or double decomposition
may be used instead—such, for example, as
those of the alkaline earths and metallic oxides
and salts. Neither is the invention eonfined

strictly to the details of procedure and propor-
tions above set forth, since modifications other

than. those indicated may be made therein
without departing from the: spirit of : the in-
vention.: It is possible, for example, under
certain conditions, to add the precipitants at
the outset, and the stripping of the tin and
precipitation of the stannate may thus be at-
tained at the same time.
over,that theuse of the improvement described
is'not confined to the treatment of a stannate
solution produced in the manner above set
forth, but is equally applicable to the preecipi-
tation of valuable products of tin from stan-
nate solutions of any kind. .

Havingnow explained the inventionand the
manuner of carrying the same into effect, it may
be observed, in conclusion, that it has long
been known as a chemical fact that the alka-
line stannates ean be decomposed by the alka-
line earths—such as lime, for example—but,
80 far as I am aware, the fact has met with no
industrial application, and eertainly has not
been applied in the manner or connection and
for the purposes of the present invention;and
it may also be observed that heretofore many
methods for recovery of tin from scrap have
been proposed in which the tin ‘is:to be dis:
solved and then precipitated, and in some of
which lime has been the precipitating agent;
but the precipitate has always, so far as T am
aware, been an oxide  of tin, 'and when lime
has been used its operation -is' to unite with
the acid of the tin compound and go into so-
lution, the tin precipitating as oxide, whereas
in' the present invention the lime or basic
body unites with the tin and is precipitated
along with it, leaving the solution free.

‘What I therefore claim is—

1. The process of recovering tin from tinned
metal, serap-tin, and the like by dissolving the
tininanalkalinebathand precipitatingitthere-
from in the form of an insoluble stannate, sub-
stantially as described.

2. The process of recovering both the tin
and alkali from a solution of alkaline stannate
by precipitating the tin from the solution in
the form of insoluble stannate, leaving the al-
kali in solution, substantially as described.

3. In the process of recovering waste tin,
the improvement consisting in dissolving the
tin in an alkaline bath and adding to the
solution a suitable oxide or salt, (such as oxide
of lime,) whereby the tin is precipitated in the
form of an insoluble stannate, substantially as
described.

In testimony whereof I have signed this
specification in the presence of two subscrib-

ing witnesses.
CHAS. A. CATLIN.
Witnesses:
EbwARD E. DARILING,

COURTLAND W. GILMORE,

It is obvious, more-:
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