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To all whone it maly concerm:

Be it known that I, EDWARD D. KENDALL,
of the city of Brooklyn, eounty of Kings, and
State of New York, have invented a new and
useful Process of Recovering Sulphurie An-
hydride, of which the following is a full, true,
and exact description, reference being had to
the accompanying drawings. |

It is well known that sulphurie anhydride,
as contained in varying proportions infuming
sulphuric acid, or so-called ‘‘anhydrous sul-
pharic acid,”” i3 used in large quantities in
the preparation of various coloring-matters,
~ especially in the preparation of alizarine and
- ofacid magenta. Inmakingsuch preparations

a sarplus of the anhydride is necessarily used

in order to accomplish the results desired.

iQ

This surplus has generally not been recover-

able, because if an attempt were made to dis-
til off the anhydride under the pressure otthe
atmosphere, so much heat would be necessarily

20

employed as to destroy orinjure the coloring-

matter.

The object of my inventionis to recover the

sulphuriec anhydride from any body 1n which
it may exist in excess by distiliing the Same
in a partial vacuan. | |
My process consists in subjecting the mix-
ture of fuming sulphuricacid and carbon con-

30 pound to a moderate degree of heat, not sufli-

25

cient to affect the character nor impair the

quality of the desired earbon-sulpho-acid pro-
duet, within a part of an apparatus from which
air has been wholly or partially exhausted,
whereby vapor of sulphurie anhydride 1s lib-
erated ab a comparatively low temperature,
‘another part of the apparatus being arranged
to condense and retain the anhydride, the nec-
essary vacuum being produced by peculiar
40 means in @ part of the apparatus adapted to
that purpose. |
In my drawings I exhibit a form of appa-
ratus, which, however, is no part of my in-
vention as here elaimed, nor do I limit my-
45 self to its use. It is, however, suitable for
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the purposes to be accomplished.
In my drawings, similarletters refer to simi-
lar parts. o o .
Figure 1 is a view, partly in section, of my
so entire apparatus. Iig. 2 shows a section
through Fig. 1 on theline« x; Fig. 3, a section

il
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through TFig. 1 on the line v y; Fig. 4, a sec-
tion through Fig. 1 on the linez 2.

In Fig. 1,A Ais a'horizontal eylinder made
of boiler-iron, the ends of which are provided
with removable covers made air-tight by suit-
able packing. One cover is furnished with
a cock or valve, a, closing air-tight, and near

' the cover at the other end of the eylinder 1sa

similar cock, ¢’. The interior of the said cyi- 60
inder ig divided into two chambers, B and I,
by a thick or double-walled diaphragm, G,
which chambers communicate with each other
by an opening through the upper part of the
diaphragm. Within the chamber B steam-
pipes are arranged so as to form shelves b 0 b.
(Also shown in cross-section in Fig. 2.) Steam
may be transmitted through the said pipes by
means of suitable connections passing alr-tight
through thesides of the cylinder A A. BShal- 70
low trays b’ b " are represented resting on
the said shelves. Within the chamber 1 1s a
coil of pipe, ¢ ¢, arranged for the cireculation
of cold water by means of suitable connec-
tions passing air-tight through the top and 75
bottom of the eylinder. Resting within the
said eoil and in close contact therewith is a
eylindrieal vessel, D, partially open at each
end, as shown at d and d’, and also shown in
Fig. 3. The end d of the vessel D fits closely
against the flat surface of the diaphragm C.
"G is a closed eylinder, provided at each end
with a cock, ¢ and ¢/, closing air-tight. .

F represents a small tank or receptacle for
liquid, and fis a perforated hollow ball or
¢ipose’’ for delivering the liguid, as a shower,
to the interior of the cylinder G. |

H is a pipe and suitable coupling for con-
necting the interiors of the horizontal cylin-
der A A and the upright eylinder G.

I is a barometrical tube the mercury of
which is in communication with the interior
of the eylinder A A. | -

My process of recovering sulphurie anhy-
dride and the operation of the above - de-
scribed apparatus are as follows: The covers
are removed from the ends of the cylinder A
A. 'The vessel D is placed in position within
the cold-water coil in the chamber K. The
shallow trays 0' ' ', being nearly filled with
the before-mentioned mixture of carbon coni-
pound and excess of fuming sulphurie acid,
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are piaced on the shelves b b b,and the covers |
are to be replaced air-tight on the ends of the

cylinder A A, which eylinder is then to be
connected with the cylinder G by the pipe and

~coupling H. The cock ¢ being closed and
the cocks « ¢’ and ¢ open, dry carbon dioxide

(known also as ‘‘carbonie-acid gas’’) is to be
transmitted through the said eylinders. The
gas enters through the cock a and finds exit
through the cock gand receptacle F. A lighted

taper being Instantly extinguished when
Pplunged into the receptacle indicates that the
~ecylinders are full of carbon dioxide. Thecocks.

aand g are now tobe closed,and the receptacle
F 1s to be filled with an aqueous solution of

caustic alkali—say a solution of commereial -

caustic soda of about 1.15 specific gravity.

On reopening the cock ¢ the alkaline solution,
- under pressure of the atmosphere, descends
with force in a shower from the rose f, rap-

1dly absorbing carbon dioxide and creating

@ vacuum within the eylinders A A and G.

The degree of exhaustion is indicated by the
barometer-tube I. When this 1s sufficient,
and while a portion of the alkaline solution
still remains in the receptacle F, the cock ¢ is
to be closed.
produced in the chambers B and E, a current
of cold water is to be sent through the coils ¢
¢, and steam through the pipes that form the
shelves & b 6. TUnder these circumstances
sulphurie anhydride is freely evolved from
the excess of fuming or so-called ‘“ anhydrous
sulphuric acid ’’ contained in the trays o' b ¥,
and condenses as a crystalline sublimate with-
in the cooled vessel D. When this precipta-
tion 1s completed, the apparatus may be opened
by removing the covers, and the carbon com-
pound contained on the trays & b’ d', now de-
spoiled of its surplus sulphuric anhydride
may be removed, whiie this anhydride, being

deposited in the vessel D, may be withdrawn |

A vacuum having thus been

323583

by withdr&wiug said vessel from thébbhér-end

of the apparatus.
Ihave shown the apparatus in these draw-
ings as'a convenient one. for the purpose de-

4.3

sired; but it mustbe observed that many other

forms could be employed and still be within
‘the limits of the invention—as, for instance,
a mechanical vacuum produced by an air-

pump might, in certain cases, be utilized by

-exhausting a large chamber and putting it

suddenly in connection with the fuming sul-

phuric acid to be evaporated, the essential

& 55
and condensing sulphuric anhydride or fam-

part of my invention consisting in removin

ing sulphuric acid by subjecting the com-

50

pounds containing them to a low temperature

‘and a partial vacnum, whereby the injury
to the compounds which might result from

subjecting them to a high temperature is
avoided. |

- What I claim as iy invention, and desire to

secure by Letters Patent, is—

1. The process of recovering sulphuriec an-

hydride from a compound containing an ex-

60

cess of fuming sulphuric aeid, which consists

in heating the compound in a vacuum or un-

der a pressure less than that of the atmos-
phere, and of then condensing the volatilized

sulphuric anhydride in a suitable chamber,
substarntially as described.

70

2. The process of recovering sulphuric an-

'hydride from a compound containing an ex-

cess of fuming sulphuric acid, heating the

compound In a vacuum or under a pressure

less than that of the atmosphere in condens-

ing the volatilized sulphurie anhydride, and
depositing it in a chamber artificially cooled,
substantially as deseribed. o
EDWARD D. KENDALL.
Witnesses: |
GEO. H. EVANS,
WM. A. POLLOCK.
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