PATENTED JAN. 21, 1908.

No. 877,263

TOWNSLEN D.

. P. o
'APPARATUS FOR PRODUCING STANNIC GHLORID.

APPLIOATION FILED FEB. 21, 1006,

‘2 SHEETS—SHEET 1.

 Foetreessess T T



PATENTED JAN. 21, 1908.

No. _8'7'7,263'..
' ¢. P. TOWNSEND.
APPARATUS FOR PRODUCING STANNIC GHLORID
APPLTGATION TILED FEB. 21, 1906.
9 SEHEETS—SHEET 2.

_ L ' ,
Wdﬂetﬁ'&e&' | i S | Zreverelor:
2 eVES R oz (Pa D S
B bl %‘—3:— ¥ T T .

rN, _
/ j?(// L N - - ttys.

7



N UNITED STATES PATEN T ¢

Y HICK,

CLINTON PAUL TOWNSEND, OF WASHINGTON,

ISTRICT OF COLUMBIA, ASSIGNOR TO

CHEMICAL REDUCTION COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW

YORK.

~ APPARATUS FOR PRODUCING STANNIC CHLORID.

No. 877,263.

| .SP-@CiﬁC&tiﬁn of Letters Patent.
Application filed February 21, 1906, Serial No. 302218,

To all ébhom it may concern:

Be 1t known that I, CrLinTOoN PAUL TowN-

BEND, g citizen of the United States, residing
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at Washington, in the District of Columbia, |

have invented certain new and useful Im-
rovements 1n - Apparatus for Producing

tannic.Chlorid, of which the following is a

specification. = S
- This invention is an apparatus for produc-
ing and recovering stannic chlorid from me-

‘tallic tin, or from any material which con-
- tains tin in form capable of yielding a chlorid |
of tin by reaction with chlorin. The appara- |.

tus 1s adapted to the recovery of stannic

-chlorid from.the product resulting from the
detinning of tin-scrap or cuttings, and will be -
~ descripbed as applied to such product by way
of example. ‘ !
taimed: as a powder containing from 80 to 95
er cent. of .tin, largely as metal, and rela-
~+_tively small proportions of lead and iron or |
Tin m this form can be
- refined and rendered marketable only at con-

his product is commonly ob-

siderable cost, but is well adapted to the pro-
duction of stannic chlorid in the present ap-

paratus.

For a full 'understanding of the invention

reference is made to thé accompanying draw-
1ngs, wherein— | ‘
30

igure 1 is a plan view of oﬁe_ form of ap-
paratus; Fig. 2 is a side elevation of the same
and Higs. 3 'and 4 are details. |

~ Referring to the figures; reference numerals |
1—10 represent a series of vessels or retorts

of which any desired or suitable number may
be em‘?loyedz these retorts are preferably ar-

in a continuous series with a number
of interposed condensers. | The retorts shown
constitute a series and are closely grouped,

suitable means being provided for the appli-

cation of heat as, for instance, by embeddin
all retorts in sand or other niedium containe
m a pan indicated in outline by dotted lines
18, Figs. 1 and 2: heat'is applied to this pan
n any suitable way, as by the contact of flue

gases or the application of steam under suit-

able pressure. The retorts may, of course,

“be separately heated by any convenient
means. The retorts are indicated as con-

sisting of acid proof stoneware. KEach retort

1s provided with a central aperture having a

cover 19, this aperture serving for chargin

the retort and dischargihg the residuum; and

two lateral apertures 20, 21 for the passage aof

maining retorts.of a series communicate only

through interposed: condensers. These con-
“densers may
1llustrated comprising the pipes 22, 23 and
the collecting vessels 11—17." It will be un-
“derstood that in the production of stannic

e ol any desired form, those

. Patented Jan.21,1008.

I .vessel or retort 1 communicates directly with
retort 2, and retort 9 with 10, but the re-
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chlorid condensation occurs also in the exit

pipe from the retort, and means for with-
drawing the liquid from this pipe may be

used 1nstead of the collecting vessels shown.

24 18 a cock shown in detail in Figs. 3, 4.
Chlorin is int*oduced through inlet 25, and
is directed into either of the pipes 26 or 27

in accordance with the position of the opern-

ing 28 in the cap 29. When the cock is

‘turned as illustrated in Fig. 3 the chlorin

introduced at 25 will pass through pipe 26

1nto the vessel 1, thence in succession through
the several retorts and interposed condens-

ers, returning through pipe 27 to the cock
and being directed by the tube 30, carried by
the cap 29, to the outlet 31 for waste gases.
When the cock is revolved into the position
indicated in dotted lines in Fig. 3 the direc-
tion of flow through the retorts and condens-

ing unchanged. Any convenient means for

| controlling and reversing the flow of chlorin
may: be substituted. The pipes and collect-
‘Ing chambers constituting
may, i desired, be provided with a heat in-

the condensers

sulating cover. The collecting chambers

are conveniently of glasa, or other means are
provided for watching the progress of the

||

tageously extend for a consi |
mto the retorts, as indicated by dotted lines

operation. The ¢condenser pi.ipes may advan-
erable distance .

in Fig. 2, whereby the current. of gas is

directed toward the surface of the charge.
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ers is reversed; the inlet and outlet remain-
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In usiig the above described apparatus

the operation is conducted substantially as

follows: The retorts 2—9 are chareed with

the tin-bearing material, prefembTy as a

layer of relatively slight depth, and chlorin
is admitted to the series, the chlorin being
preferably admitted faster than it can be ab-

sorbed by the.tinin a single retort. The re-

torts are malntained during the distillation
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period at a suitable temperature above the

vaporizing point of stannic chlorid (114°C.),

. and the vaporized and entrained stannic

chiorid together with the excess of chlorin

55 gases and vaporized reaction. products. The | passes into the condensing and collecting ap-
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paratus 22, 11,23, the uncondensed portions

passing thence to the retort 3 where a further

occurs. At this

absorption or conderisation N _
distillation will

stage of ithe operation the

- proceed most rapidly in retort 2, and the
number of retorts in series will be so related

toithe rate of supply of chlorin that the first
retort will cease to yield -stannic chlorid
retort of the series.

For a clear understandin
of the series arrangement 0% |
terposed condensing means 1t should be

of the pur q.sé

understood. that in order to insure a rapld

production and distillation of stannic chorid
it is necessary that an excess of chlorin be
brought into presence of the tin; and that
it is extremely difficult to secure a complete
condensation of stannic chlorid, particularly
from a gas containing chlorin. . It is clear,
therefore, that if it be attempted to produce
‘stannic chlorid in a single retort followed by
a condensing system, there will result a loss
of chlorin representing the uncondensed por-
tion. - According to this invention such ex-
cess of chlorin as is desirable for rapid and
 economical production and distillation of
stannic chlorid is used, and no particular
necessity exists for providing the complex
apparatus which would be necessary for se-
curing an approximately complete conden-
sation of the stannic chlorid.. The gases
‘passing from the first condenser to the second

retort ordinarily contain both chlorin and

19

20

25

35 . . e
‘sorbed or condensed in presence of the tin in

the second and following retorts. As each
retort in succession ceases to absorb chlorin
and stannic chlorid it will begin the delivery
of stannic chiorid to its-condenser and the
succeeding retorts.' Before the last retort

in series has ceased -absorbing, one or more

of the Tetorts first in series will have ceased

distilling and should then be recharged.

In the particular form of apparatus shown
it is advisable at this stage tc reverse the
direction of flow of chlorin t%l"()ugh theretorts
by rotating the.cap 29 of the cock 24, per-
mitting the chlorin to enter the retorts
through pipe 27 and the waste gases to
~ escape throug _
6 will then yield stannic chlorid and the

freshly charged retorts 2, 3, 4, 5 will act as
- absorbers,
stannic chlorid and the number acting as
absorbers for the uncondensed gases will, of
. course, be dependent upon: the total quan-
tity of chlorin which has been introduced
before reversing the low.

The apparatus may be so arranged as -to
obviate the necessity for reversing the flow
 of chlorin at intervals: for instance, the re-

torts may be so connected that as the dis-

tillation ceases in the first in series, the chlo-

45

before the distillation has begun in the last

retorts anda m-=

stannic chlorid, both of which are quickly ab-

h pipe 26. The retorts 9, 8, 7,

The number of retorts ylelding

-

|’a layer of & suit

torts 2—9 after the completion of the distilla-

of course, relatively small.

‘specific

877,268

being re-charged’and connected as an ‘ab-
sorber at the end of the series. According
to such arrangement the direct chlorin con-
nection will be transferred successively to
the retorts constituting the series.

. , , _ es. 170
The &pparatus as above described is suited

for use with chlorin which is approximately

dry. If the chlorin contams considerable

‘moisture it should be dried, or, prefera,bly, )

art or all of the contairnied moisture should
se converted into hydrochloric acid. This
is very conveniently effected as followst The
vessels 1 and 10 are intended to contain por-
tions of the residue which remains in the re-
80

15 .

tion. This residue contains a considerable

proportion of ferric chlorid, which, upon con-

tact with wet chlorin at a suitable tempera-
ture, reacts with the contained moisture to
produ'ce-hydrochloric acid as follows* 8E

XCL, + 3 H,0 + 2FeCl = XCl, + Fe,0,+ 6 HCL

This is advantageous because the reaction is

accelerated by the presence of hydrochloric
acid, and also because that portion of the 90
chlorin which would otherwise be lost as fer- -
ric chlorid is recovered as stannic chlord.
It is, of course, not essential that the vessels
1—10 for treating the moist chlorin should
be grouped with the distilling retorts. -
Tnstead of stoneware retorts, retorts of
lead or of iron lined with lead, or such ves-
sels as are employed as generators for chlorm
by the manganese dioxid method may be -
"I the chlorin be substantially undiluted
s wide range of temperatures above the vap-
orizing point of stannic chlorid is applica-
ble; if, however, the chlorin be diluted with
a. considerable proportion of air such strong 109
ignition as will result in oxidizing the tin
should be avoided. -~ .
The tin bearing material is preferably in-
troduced in successive, small charges until

the rtetorts aré filled. The volume of the 11¢
residue at the close of the operation n case -

413

crude powder is treated equals or exceeds

that of the original charge, but its weight 1s,
Its apparent
oravity is therefore very low and it 119
may conveniently be discharged by a suction
pipe introduced mnto the central aperture of
the retort. o .

"The heat developed by the reaction be-
tween fresh bodies of tin and chlorin is fre- 120
qluently sufficient to melt the tin, whereby -
the retorts are endangered: these may be
protected by ap%ffiﬂg to the interior surface

1 able material such as asbestos

aper, cement, etc., indicated at 32 in Fig. 2.,

n case the retorts are independently heated,
heat will preferably be applied only as ‘re-
quired : during the early stages of the absorp-.
tion the application of heat is not necessary.

125

is introduced into .the Se'cond?j the first |  The process described herein 1s- claimed 130
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in ‘my copending application, 235,765, filed
Dec. 6, 1904. R ) S
I claim:—

1. In apparatus for producing stannic

chlorid, a plurality of normally communicat-
Ing ‘retorts, . means - for supplying - chlorin

‘therdto, and means for shifting the point of

~ supply of chlorin.

A0

- serles, condensing means interposed between |
sald retorts, means for supplying chlorin to
- sald retorts, and means for shifting the point

15

2. In- apparatus for producing stannic
chlorid, a plurality of retorts arranged in

of suliply‘ of chlorin.
3.

n apparatus for producing stannic

chlorid, in combination means for dehydrat-

- 'Ing chlorin, a:plurality of retorts arranged

20

‘In series, condensing means interposed be-

tween said retorts, and means for conveying
chlorin successively through-said dehydrat-

ing means and retorts.
- 4. In apparatus for producing stannic |

chlorid, in combination means for dehydrat- |
ing chlorm, a plurality of communicating re- |
25 torts, means for conveying chlorin through |

'l

!

means forshifting the point of supply of
chlorin to said retorts I

3 |

‘said’ dehydrating 'me,&ns and retorts, .and

5. In apparatus for '- prbdﬂcing stanhic -

chlorid, in combination means for dehydrat-
ing chlorin, a plurality of retorts arranged in

30

series and connected with said dehydrating

means, means for supplying chlorin thereto
‘and means for shifting the point of supply of

chlorin to said retorts.

6. Apparatus for producing stannie. chlo-

rid comprising in combination means for
dehydrating chlorin, a plurality of retorts

chlorin thereto condensing means interposed
between said retorts, and means for shifting
the point of supply of chlorin to said retorts.

35

-arranged in series and connected with said -
dehydrating means, means for supplying

40

In testimony whereof, I affix my signature

in presence of two witnesses. |
~ CLINTON PAUL TOWNSEND.
Witnesses: =~ =~ = IR
- C. W. FOWLER,
J. B. How,
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