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ENETED Sy ATTS P ATEE’(T

TILMER A. SPERRY,
COMPANY,

No. 877,247.

To all whom it may concern:

Be it known that I, ¥ and ¢ ) Lo ' _
citizen of the United States, residing  at | iron 18 especially suited for this purpose, and

e — i e —— i - =i — e ———

OFFICE

OF BROOKLYN, NEW YORK, ASSIGNOR TO CHEMICAL REDUCTION
OF NEW YORK, N. Y., A CORPORATION OF NEW YORK. -

METHEOD OF MAKING STAKNIC CHILORI1D.

Specification of Letters Patent.
Application filed March 5. 1908, Serial No. 304,328,

[ pe— L T

EiMER A. DPERRY, 4 | and stannic chlorid.

Patented Jan. 21, 1508.

' with any material adapted to resist chlorin

1 have observed that |

Brooklyn, in the county of Kings and State shows no evidences of attack even when the
of New York, have invented certain new and | chiorin supplied contains moisture. The

aseful Improvements in Méthods of Making

Stannic Chlorid, of which the following is a | having tangential inlets 3, o for steam or

This invention is a method of malking | ing found to insure a

and metallic tin or a
same. *-
According tomy v

stannic. chlorid by reactidn between chlorin | Ing or cooling eflect.

water, and an outlet 4, this arrangement be-

substantially even heat-
The cover 5 1s remov-

BU

body of the vessel 1s provided with a jacket 2

)

‘body containing the | able, and is provided with interior passages 0

for a temperature controlling medium. The

erition s material con- | cover supports a removable hopper 7 jacketed

1

sisting wholly or in part of metaliic tin, here- | as shown at & for heating the contents there-.
nafter referred. to as a tin-bearing material, | of; the hopper s provided with a cover 9 and

is brought into, contact with liquid stannic depends into the vessel as shown at 10 to a
. . v . . v . ' v o 1 , | ' . 7
chlorid and preferably is maintained in sus- | sullicieny depth to be sealed by the liquid
pension therein; said Lguid stannic ‘hiorid | therein. Charging means 11 located above .
being exposed Lo contact with chlorin under | the hopper are prelerably provided with
conditions favorable to the absorption of the | means, indicated at
gas. ‘The stannic chiorid is preferably cir- | cOIUDE material. _
culated in contact with the chlorin; portions i3 is a septum, suitably supported within

of the same mayv be exposed as filns o the

2, for heating the 1n-

the vessel, and illustrated as 2 horizontal

gas; and those portions at which the as gh- | ring-sha ped disk, spaced from thee walls of
sorption occurs ave preferably nantained at | the vessel at its periphery and having a cen-
o lower temperature than the regicn Of Teac- tral aperture 4. A
' promoting the gas ab- | through a stufling-box 16 in the ¢ ver and

tion for the purpose of

sorption.  For this

e o s
chlorid, which may oe
action vessel, and to

change of liquid between said bodies.

-

hollow shaft 15 extends

ppose 1 may provide carries at its lower end arms 17 supporting an
divided but commiinicating bodies ofsstannic | anNuIar disl 18 to which are secured liting

located in a single Te- | and stirring  blades
offect a rapid ter-

19. These blades ave

preferably two in number and are oppositely
disposed, the eflect of this arrangement, to-

For a full understanding ol wy invention | gether with the conformation of the blades,

ings, whereun;

Figure 1 is a central fongitudinal seetion of | _
o form of reaction vessel 10r CarTyilg my | nafter more fully ex)

L

on line 2—2 of Fig. 1, the sepium and recipro- | of movement 1n suc

eeference is made to the accompanying draw- | being to produce & w
of the liquid, the purpose-of which 18 to ex-
pose a1t extended surface of the same as here-

cating devices beiug remaoy ~d; Tig. 31s aside | biting action ol its

elevation on the sawe
being broken away, A
reciprocating devices

detail section of one o

B, 5 ois aosude slovation of a plant for the
- [ ' - - } . M . .“-. .. . 'L - ¥
production of stannle chlorid, 1 accordance

with 1y process; Fig

re

. I ! . U R S N X I gy g N S
same; Mg, 7as oy ortical transverse seclion |

of the stlly and Fig

view dlustrating the arrangement of hitting

hiades in the stitl.

1 represents a reld

"~ which mayv be constr

55 lead, oy which may be cohsiy pobed of or lined

i oM . £
sende as Fig, 2, parts | the outer ends of th

Che sentum and disk- | backward as shown,

ave action at the surface

sained.  The blades ex-

‘method into effect; g, 21s a horizontal sec- | tend ap proximately to the hottom of the ves-
con of the same on a somewhal smadler seale | sel and are forwardly nelined in the direction

Lomanner as to exert a

liguid or solid contents;
¢ blades mav be curved

the design being such as

comoved:; Fig. 4 is a | to insure an equal -distribution ol the mate-

L=

, ' P ' .o . * :
[ the gas connections; | sials with which they come 1y contact. The

6 is o plan view ol the |

A

wo1s 6 dlagrammntic

tivelv shallow vessel

aeted of cast-iron or | which

a Lo maliian
S

i1
oy 1

BLiades serve 1o impart to the liuid contents
' oE e vessel o movement of elrenlation which
in the particular form ot device iHustrated 15
outwai< beneatlt the Jisk 13 and imward
S : N r}y | I I S - ' sy
above the same.  The disk 13 miay be carried

i *

i
|
i
l
B Lne. e oal
by the shaft 15 and rotate therewith if de-
Csired.  Between the blades 19 1 preferabiy
Cmount  agitaling devices, +he purpose of
!

finely divided solid mat-

suspension in the cireulating liquid,

70
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10

‘meshes with a stationary

o

and to agitate it violently in-contact there-
with. As one form of agitating device I
have shown inclined blades 20 mounted near

the bottom of the vessel and adapted to the |

curvature of the same, carried by a shaft 21
supported 1n a bearing in a lug 22 on the disk
18. A gear 23 secured to the blades 20
cear 24 carried by a
disposed within the rotating
As the agitating devices, of which

fixed shaft 25
shaft 15.

~ two are shown, revolve with the disk 18 they

20

- to the

30

rotate in their bearings 22 in the direction in-

dicated by the arrows and thoroughly agitate

the liquid and commingle the solids there-

with. The effect of this arrangement is to
maintain solids even when of Yelatively high

specific gravity in suspension in the liquid.
~ Above the septum 13 I prefer to mount a

perforated disk 26 and to provide means for

reciprocating the same in a vertical direction,
the means shown comprising a plurality of
rods 27, of which one only is shown, secured
disk 26 and extending through stufling
boxes 28 in the cover; downward movement

1s imparted to the disk by a lever 29 actuated

by a cam 30 on the shaft 15; a spring 31
serves to return the disk to its upper position.
The disk 26 serves to maintain the solids in
suspension in the portion of the liquid above
the septum 13, and further serves to support
a plurality of strips or pieces of wire-gauze or
equivalent fabric or suitable structure 32, the
function of which is to lift the liquid above

- 1ts normal level and to expose extended sur-

39

40

50

09

faces of the same to the action of the gas‘in
the upper portion of the vessel.
acter and material of the liquid-exposing de-~
vices 32 will .depend upon the materials
treated; they should be substantially unat-
tacked by the gas or the solvent liquid, and
should possess such structure as to be capa-
ble of retaining a film of the liquid, thereby
exposing both surfaces thereof for absorp-

‘tion of the gas. Perforated sheets or fabrics,
-whether metallic or otherwise, may be avail-

able for this purpose, or any device which
will carry the liquid into the gas space will
fulfil this funetion. |

In order to improve the intimacy of con-
tact between gas and liquid I prefer to direct-!
the former in a restricted path above the lat- .

ter, and for this purpose 1 provide baiiles or
depending partitions 33 extending trans-

~versely across the vessel and adapted to be

sealed by the liquid therein. The arrange-

- ment of the balflles is such as to direct the gas

60

in a tortuous path between the inlet and out-
let 46, 47. In addition to their function in
directing the gas the partitions 33 codperate
with the circulating blades 19, in that they

~are m position to be wetted by the waves

produced by these blades, thus exposing a

- constantly renewed liquid film or surface to

o

the gas; during the reaction period stannie

chlorid condenses on the under surface of the |

The char-

:
l

|
|
!
F
|
|

!
i
y
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cover and flows down the deflectors 33. and

means for the renewal of this film.
>4 represents a discharge valve closing the

upper end of the discharge conduit 35; the.
latter is illustrated as of special construction,
comprising an angular cross 36 of which the

lower aperture carries a stuffing box 37 for

‘thewalls of the vessel, this furnishing another -

the valve stem 38, while one of the lateral

apertures carries a removable plug 39 for
convenlence in cleaning.

operating the valve, and carries at its lower

75
The stem 38 may

- be reciprocated through the stuffing‘box for

end a handle 40 by means of which the valve '

tnay be rotated for the purpose of grinding it
to 1ts seat or for clearing it from matter which
would mterfere with its seating.. This fea-

80

ture 1s of particular value in valves for the

discharge of finely divided solid matters.
In Fig. 4 I have shown in detail a pre-

89

ferred form of gas connection, comprising a

pipe 41 having -an upwardly inclined outer

end 42, a removable closure 43 therefor, and
The purpose * -

a branch pipe 44 for the gas.
of the upward inclination of the ends is to

90

permit mspection or cleaning of the pipe 41

without danger of loss of the liquid contents
of the vessel. , heg,
sulating covering which is applied to the gas
outlet pipe and which serves to prevent con-

At 45 I have shown a heat-in-

956

densation or separation therein of any vola- ..

tile reaction products; by properly covering

sald pipe I find that I am enabled to substan-

tially prevent clogging of the same, as, for

1nstance, by the separation of hydrated stan-
production of stannic

nic chlorid in the
chlorid as hereinafter referred to. - The lig-
uid outlet in a vessel provided with circulat-
Ing and agitating means may be substan-
tially similar in construction, except that a

downward turned branch pipe is provided;

such outlet may be located somewhat above
the normal liquid level, the wave action

100

105

above referred to being sufficient for the dis-

charge of any accumulation of liquid. |
In most cases it is desirable that the gas-
absorbing surfaces of the liquid should be
maintained at a lower temperature than the
reaction. zone where the absorbed gas is
brought into contact with the solid matter,
1t being well understood that absorption or
solution of the gas is. more rapid at lower
teinperatures. In the present construction
this is provided for by means of the water-
cooled cover through which heat is abstract-
ed not only from the gas chamber itself but
from the partitions 33, which serve as above

- pointed out as sup})lementa.l surfaces for the

exposure of films of liquid. By means of the
jacket 2 such temperature is maintained in

‘the region of reaction as is most favorable

under the particular conditions. =

Referring to Figs. 5-8 1 have shown the
general arrangement of a plant comprising

lwo reaction vessels 1, 1 arranged to dis-

110
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ceptacle 52,

oing from this

‘shaft 57, carrying lifting blades or

chlorid, thilz
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.charge thrdugh their outlets 35 into a still 48,

Chlorin enters the vessels at 46, passes there-
through in a tortuous path between batlles 33
o dicated in dotted lines in Fig. 6, and es-
capes, together with any” associated or en-
(rained stannic chlorid, to the condensers 49.
It is in part condensed therein and the liqud
chlorid is permitted to flow back into the re-
action wegsel through pipes 50.
overflow for the chlorid, which may, as apove
stated, be somewhat above the normal liquid
level, the stannic chlorid, together with some
tin-bearing material or residue 1 suspension,
heing discharged through pipe 1 into & re-
from which 1t may be trans-

torred to 'the still 48. The effect of the re-

turn-flow 50 and the overflow 51 is to main-

tain a substantially constant velume of ma-
torial in the reaction vessel throughout the
operation. When the reaction is complete
the valve 34 is lifted to discharge the con-
tents of the vessel into the still. ~Any chlorid
which passes through the condensers 49" 18
permitted to pass through conduit 53 to a
cuitable serubber in which it is absorbed by
water or other solvent. |
The chlorin may in practice contain con-

siderable moisture, in which case 2 depost- |

tion of hydrated stannic chlorid is liable to
oceur in the inlet of pipe 46: to prevent clog-
cause I prefer to provide heat-

a steam jacket 54,-near the

ing means, as
I have observed

point of entry of the gas.
that even when moist chlorin is passed over
the surface of liquid stannic chlorid as herein
described, there is no accumulation of hy-
drated chlorid in the reaction vessel, but that
such hydrated chlorid as is formed is en-
{rained by the gases and passes therewith-to
the condensers 49 from which 1t 15 readily re-
moved. The chlorid formed contains
solved chlorin and suspended matter or resi-
due, the latter usually consisting in case the
original tin-bearing material was a crude
metal-bearing powder such as is obtained by
detinning scrap, of tim oxid

jacket .55 having a trapped outlet 56. A
plows
58, is: mounted 1or rotation therein, being
driven by any suitable means shown as bevel
sears 59. The blades 58 are mounted on the
shaft in staggered relation as diagrammatie-
ally indicated in Fig. 8, so as o effectually
lift all portions of the contents m the still.
These moving biades are found
expedite the separation of chlorin from the
subsequent distillation of the
latter, and also the separation of the chlortd
from anv residue in the still. "This portion of
iy method is preferably condueted as’ tol-
lows: The stannie ehloryd i the still, con-

L

saining dissolved ehlorin and

51 is an-

dis-

associated with
metallic iron, iron oxid and other impurines.
The chlorid and residue are collected in the

otill 48. This still is provided with a steam |

3

to ereatly |

conduit 53 may be opened, and air

usually & quan-~ |

tity of solid mattey representing the residue
of the reaction in vessel 1,1s heated under con-
ditions of agitation to expel chl orin which 18
permitted to pass through pipe 60, condenser
61, and thence by pipe 62 to the reaction ves-
‘o] 1. Thereafter the stannic chlorid is dis-
tilled, liquefied in condenser 61, and collected
in suitable receptacles 63, agitation ot the con-
tents of the still being }{:Fefel‘&bl}f continued,
and any uncondensed chlorid being returned
to the system through pipe 62. when con-
densation has substantially ceased, '
in the pfpe 65 leading from the still to the
_ conducted
to the still through pipes 66 in opposite ends
of the same. This air is drawn mto the stiil
by a suction fan (not shown) operating in
connectiomwith the serubber, and is prefer-
ably heated, heating mesns being ndicated
as torches 67.  Theeffect of this admission Ol
air, together with the agitation of the residue,
is to accomplish the complete separation ot
stannic chlorid from the residue. '
Tn case a crude tin-bearing material 1s
troated the dry residue is removed from the
still; in which suitable apertures 63 are pro-

vided, and is treated m accordance with 1ts

character. A residue derived froim the treat-

ment of tin powder from detinning operations,

and contalming 1n addition to' other sub-
stances, metallic iron and tin xid, is prefer-
ably first subjected to treatment, as by mag-
netic separation of the iron, to conecentrate

| the tin-bearing portions; thése portions are

thereafter smelted and the metal suitably
granulated or syhdivided is returned to the
reaction vessels for the conversion of the tin
into stahnie chlorid. Tms method of treat-
ing the residues is turtner advantageous. be-
cause it renders it unnecessary to convert all
of the matallic tin into stannic chlorid in the
vessels 1 at a single operation, any uncon-
verted portions bemng returned to the vessel
with the smelted residue: it will be under-
stood that t(}‘iﬁf%’[‘d the end of the reaction the
combination proceeds less rapidly, and that
this method, of procedure involves a consic-
erable savin of time. ' '

I elaim:—
1, The method of

¥

_ making stannic chlorid
which consists in maintaimng a tin-bearing

material in suspension- in iiguid stannic

& :

~1
&N

cock 04

50

90

85

100

109

115

chlorid, and br weing chlorn nto contoct

with said ligud. |
2. The rhethod of making stannic chlorid

which consists (n maintalning & tin-bearing

aaterial in suspension in lquid stannic

*

chlorid, an¢ passing chiorin in an elongated
path over the surface of the Hquia.

3. The method of making staunie chlorid
which consists in maintaining a tin-bearing
material
chlorid, agitating said hquid and Hrnging
chlorin into contact therewsth.

4, The method of makmg stangic chlorid

in suspension in - Hqud stannic

129
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- which consists in maintaining a. tim-bearing | terial, introducing the heated material into
material in suspension in liquid stannic | a body of anhydrous stannie chlorid, and
chlorid, agitating said liquid, and passing | reacting on the same with chlorin. '

chlorin in an elongated path over the surface 15. The method of making stannic chlorid
5 of the liquid. ' ' | which consists in reacting with chlorin on s 70
5. The method of making stannic chlorid tin-bearing material in presence of a body
which consists in circulating a body of liquid | of anhydrousstannic chlorid,condensing stan-
stannic chlorid, maintaining 4 tin-bearing | nic chlorid vapors, and returning the same
material in suspension in one portion thereof, | to said body. = , - o
10 and bringing chlorin into contact with an- 16. 'I'he method of making stannic chlorid 5.
other portion of said body. - . .. | which consists in reacting with chlorin on a
6. The method of making stannic chlorid tin-bearing material in presence of a body of
which consists in providing divided but com- | liquid stannic chlorid, conducting the stan-
municating bodies of anhydrous stannic | nic chlorid vapors from the reaction vessel, =

15 chlorid, a tin-bearing material being in con- | and retaining the heat in said vapors leaving ¢,

tact therewith, establishing a circulation be- | said vessel, thereby preventing deposition of |

- tween said bodies, and bringing chlorin into crystalline hydrated stannic chlorid in’ the
contact therewith. ' vapor connections. .

- 7. The method of making stannic chlorid 17. The method.of making stannic chlorid

20 Which consists in providing divided but com- | which consists In reacting with chlorin on g 85

municating bodies of liquid stannic chlorid, | tin-bearing material in presence of a body of
malintaining a tin-bearing material in su spen- | anhydrous stannic chlorid, condensing stan-
sion therein, establishing a circulation be- | nic chlorid vapors and returning the same to

tween said bodies, and bringing chlorin into | said body, and continuously removing stan-

25 contact therewith, _ .. | nic chlorid to maintain the volumé of the 90
8. The method of making stannic chlorid same, R
which comnsists in circulating a body of liquid |- 18. The continuous method of making:

stannic chlorid, maintaining a tin-bearing | stannic chlorid which consists in supplying a,
material in suspension in the lower portion | tin-bearing material to a body of liquid stan-
30 thereof, and bringing chlorin into contact | mic chlorid, maintaining it in suspension g¢;
with the upper portion._of said body. ‘therein, = continuously admitting  chlorin
9. The method of making stannic chlorid | into contact with said liquid, and with--
which consists in circulating a bodyof liquid | drawing the stannic chlorid together with
- stannic chlorid, maintaining a tin—bearing the residue of the reaction. o - |
'35 material in suspension in one-portion thereof, | * 19. The method of making stannic chlorjd 14 |
bringing chlorin into contact with another | which consists in maintaining a tin-bearing.
portion, and maintaining the portion in con- | material in  suspension in liquid stannic
tact with the chlorin at a lower temperature chlorid, exposing a film of said iquid above
than the portion in contact with the tin-bear- | the surface of the same, and bringing chlorin

40 Ing material, whereby absorption of the gas | into contact with said film. . 105
18 promoted. 20. The method of making stannic chlorid =~

10. The method of making stannic chlorid | whieh consists in maintaining a tin-bearing
which consists in maintaining a tin-bearing | material in suspension 1n liquid stannic
material in suspension in liquid stannic chlorid, exposing and constantly renewing

45 chlorid, bringing chlorin into contact with | film of said liquid above the surface of the 110
sald liquid, and removing the heat produced | same, and bringing chlorin into contact
by reaction. o | with said film. - - . '

11. The method of making stannic chlorid | © 21. The method of making stannic chlorid
which consists in heating chlorin and causing | which consists;in agitating a body of liquid

70 the same to react on a tin-bearing material | stannic (;1‘1101*1'(1_, mamtaming a tin-bearing 113
. In presence of anhydrous stannic ehlorid. matertal in suspension therein, exposing a

12. The method of making stannic c¢hlorid | film of sald liquid above the surface of the
by means of chlorin containing moisture same, and bringing chlorin into contact
which consists in heating the chlorin to a | with said film, R L

55 temperature suflicient to prevent accumula- | 22 The method of making stannic chlorid 700
tion of hydrated stannic chlorids, and caus- | which consists in agitating a body of liquid
ing the heated chlorin to react ona tin-bear- stannic chlorid, maintaining a tm-bearing
ing material in presence of anhydrous stannic | material in suspension therein, exposing
chiorid. | . films of said liquid above the surface of the

60 13. The method of making stannic chlorid same, and directing chlorin in a tortuous 195
- which consists in heating a tin-bearing ma- | path above the surface of the hiquid in con-
terial and reacting.on the same with chlorin | tact with said films,
In presence of anliydrous stannic chlorid. _ 23. In a method of making stannic chlorid,
' 14. The method of making chlorids of tin | the step of ‘separating stannic chlorid from
65 which consists in heating a tin-bearing ma- | the residue, which consists in preventing 139
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cementing of the residue by agitathig the !

same, ‘and - simultaneously expelling the

~ chlorid by heat.

10

15

20

25

30

to said residue by
therewith and simultaneously subjecting the

the liquid and

)

the step of separating stannic chlorid from
the residue, which consists in applying heat
.a medium out of contact

residue to a current of gas. |
25. Ina method of nr.lal{'in%1 stannic chlorid,
the step of puriffin anh

ydrous - stannic
chlorid from dissolve chlorin, which con-

sists in agitating the
ously expelling chlorin tI

~ 96. In amethod of making stannié chlorid, |
the step of purifymng stannic chlorid from-
in dgitating.

dissolved chlorin, which consists
simultaneously expelling
chlorin thereirom, '
residual stannic chlorid and condensing it.

concentrating the tin-béaring portions, and
returning the concentrate to the process.

98. In a method of making stannic chlorid,
the step of treating the

smelting the remaining
ing the same 1o the process.
- 29,

the step of treating the residues which con-

<ists in removing stannic chlorid therefrom, !

from chlorin by agitating

uid and simultane-

and then distilling: the
' from chlorin by agitating

hlorid ,

‘concentrate,
residues which con-
Gists in removing stannic chlorid therefrom,
portions and return- .

Tn a method of making stannic chlorid,

concentrating the tin-bearing portions,

smelting the concentrate and returning the
same to the process. ,

""a20. The method of making stannic chlorid
which consists 1n maintaining a tin-bearing
material in suspension in liquid stannic
chlorid, bringing chlorid into contact with
it and simultane-
ously expelling chlorin by heaft, then distil-
ling the liquid stannic chlorid and condensing
it, concentrating the tin-bearing portions of
the residue, smelting the concentrate, and
ino the same to the process. .

40

said liquid, purifying ‘the stannic' chlorid

40

31. The method of making stannic chlorid

which consists 1 maintaining a tin-bearing
material in suspension in liquid stannic
chlorid, bringing chlorin into contact with
said liquid, purifymg the

A0} it and simultane-

ing chlorin by heat, then dis-
tilling the liquid stannic chlorid and con-

densing it, agitating the residue and expelling
the chlorid by heat, concentrating the tin-
bearing portions of ‘he residue, smelting the
and returning the same to the

ously expelling

process.

" In testimony whereof, 1 affix my signature
in presence of two |

witnesses.
- ELMER A, SPERRY.
Witnesses: o |

- C. W. FOWLER,
(. P. TOWNSEND,

stannic chlorid

6V
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