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Appiication filed Janunary 23, 1924, Serial No. 688,050, and in Belgium April 16, 192S.

It is cbserved that upon adding to commer-
cial aleohol (ethyl alcohol containing gen-
eraliy from 6 to 8 per cent of water) certain
Liguii substances which are not miscible with

5 warter bat are miscible with aleohol, mixtures
are formed which distill at a lower tempera-
ture than the distillation temperatures of the
constituent bodies. Such mixtures are termed
“azeotropic”, and I will herein designate

16 the liguid substances producing such effects
as “entraining bodies”.

Tlie vapours of these mixtures have a sub-
stantially constani composition, and when
condensed they form a liquid which separates

15 gs a rule ints two non-miscible layers, each
layer containing the three components water,
aleshol and “entraining body™ in very dif-
ferent preportions; in fact one of the layers
contains nearly all the water and the second

20 nearly the whole amount of the entraining
body.

It is evident that in this manner the small
percentage or water can be removed from
comumercial aleohol by distilling it in the pre-

25 sence of an entraining body and a process for
this purpose is disclosed in my copending ap-
plication Serial No. 688,049, filed January
23, 1924,

With this principle as a base, T have in-

30 vented an arrangement of apparatus for the
continuous dehydration of comnmercial alco-
hol, eamprising the following essential ele-
ments:

1. An upright distilling chamber with sur-

35 face steam heating.

2. A condenser for the condensation of all
the vapour produced by the said distilling
chamber.

3. A decantalion chamber in which the

40 liquid from the condenser becomes separated
into two layers.

4. A small upright distilling chamber with
sorface steam heating—provided with a con-
denser and optionally with a decantation

46 chamber—adapted to receive the ternary
layer having a large percentage of water
which is disﬁmrged from the main decanting

chamber and to remove the entraining tody
therefrom,

5. Another upright distilling chamber with
surface steam heating—provided with a con-
denser—intended to receive the binary mix-
ture of water and alcohol issuing from the
last-mentioned distilling chanber and to sep-
arate the water {rem the aleohol.

6. A refrigecating condenser for absolute
aleohol, adupted to cool the absolute aleohol
which 1s discharged from the bottom of the
main distilling chamber.

itach of these essential elements is provided
with the usnal aceessories, and the said ele-
ments are connected together according to
the nature of the entraining body and in con-
formity to usual practice.

The following description, with reference
to the appended drawings which are given
by way of example, sets forth the present in-
vention.

Figs. 1 to 4 shows the said apparatus, with
slight modifications according to the different
cuses which may occur.

First example—The layer of ternary lig-
uid containing a large percentage of water
is in this case the upper layer. ¢

The plant shown diagrammatically in Fig.
1 consists of an upright distilling chamber A
which is heated at the bottom by a steam coil
S. The commercial zlcohol is supplied in
a regular manner by the pipe @. A certain
amount of the entraining body is prelimi-
narily disposed in the said distilling chamber.
Under the action of the heat, the vapour pro-
duced in the upper part of the chamber will
pass through the pipe b into the condenser C
in which 1t is condensed. The liquid’ pro-
duced by this vapour passes through the pipe
¢ into the decantation chamber D in which it
separates into two layers. The upper layer
is evacuated through the pipe f and enters
the chamber B which is heated by the stcam
coil T'; the liquid distilled in the latter ci.am-
ber will produce vapour whereof one portion
is condensed in the condenser F and returns
to the chamber B through the pipe ¢, and an-
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other portion passes through the pipe d and

enters the condenser C. A binary mixture
of water and alcohol flows from the bottom
of the chamber B through the pipe A into
the chamber B* which is heated by the steam
coil U, and the resulting vapour will be con-
densed in part in the (ondenser C and will
return to the chamber B! through the pipe 7,
whilst another part of the vapour passes
throagh the tube & into the chamber A, The
wates ig discharged from the bottom of the
chamber B through the pipe m.

Ti.e lower layer of the liquid in the decant-
ing chamber wiil pass through the pipe n
into the upper part of the chamber A. The

. absolute alcohol discharged as vapour or lig-
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uid from the bottom of the chamber A
through the pipe p is cooled by the refrig-
erating condenser H and is evacuated through
the pipe ¢.

As a general result, it is observed that the
commercial hiydrated alcohol i1s suppliedin a
regular manner to the chamber A by the pipe
@, and a regulsr discharge of ebsolute alcohol
takes place through the pipe ¢, and of water
through the pipe m.

Second example.—The layer of ternary
liquid containing a large percentage of
water is in this case the upper layer, and the
plan will be accordingiy medified, as shown
m Fig, 2.

The operation, in the chember A and its
accessory elements is performed as in the pre-
ceding case, but it is differently performed in
the chamber B. The vapours condensed it
the cor.denser F will produce a lignid which
flows through the pipe g’ into the auxiliary
dzcantation chamber D'; the liquid is there-
in separated into two layers, and the upper
layer of the azectropic mixture, which con-
iains the larger percentage of water, is en-
tirely returned through the pipe » to the
chamber B: the lower layer OF said mixtare
coateining the smaller percentage of water
is discharged ir part into the chamber B
through the pipe r and in part into the cham-
ber A through the pipe @’.

Third example—The layer of ternary lig-
uid having a large percentage of water =
now the lower layer, and the plant is accord-
ingly disposed as in Figs, 3 and 4.

this case the lower layer produced in
the decantation chamber 0, Figs. 3 and 4, is
discharged into the chamber B whilst the up-
per layer is returned to the main chamber A
through the pipe n’.

The chamber B maybe Lprovided solely with
the condenser F as wn Example I (Fig. 3)
or with an additional dccantation chamber
D (Fig. 4) as in Example TI.

ith respect to the three examples given
above, it is pointed out that the Fayer con-
tsining the greater amount of water may be
the upper layer or the lower one, accmging
to the nature of the entraining body em-

ployed. The layer containing the major
portion of the entraining body, when this en-
training body has a high specific gravity,
forms the lower layer and, in this event, the
more aqucous layer is it the top. This oc-
curs for instance with trichlorethylene and
tetrachloride of carbon. When the entrain-
ing body has a fow spacific weight, it forms
the upper layer, and the aqueous layer be-
comes the lower layer. This is the case, for
example, with gesoline and butyl chloride.

What I claimis:—

1. An apparatus for the continuous pro-
duction of absolute alcohol, comprising a
main distilling column adapted for the dis-
tillation of a mixture of alcohol, water and an
entraining body fornming an azeotropic mix-
ture having a minimum boiling point, means
for heating the main distiliing column, a
condenser conuectec to the top of said col-
wnn for the condeasation of the vapors
discharged from the latter, a decantation
chamber connected with said condenser and
adapted to separate out two Liguid layers
from the distillate, a second distillation col-
umn connected with the decantation cham-
ber adapted to receive tha liquid layer from
the decantation chamber which contains the
greater percentage of water, means for heat-
g the second distillation column, a con-
denser connected to the top of said second
distillation eolumn by & duct so as to receive
vapor therefrom, a third distillation column
connected with the bottom of the seccnd dis-
tillation chamber adapted to receive a lig-
uid from the second distillation column, a
pipe leading from the tep of the third dis-
tillation columa to the main distilling col-
umn in its upper portion, 8 pipe connecting
with said duct to convey vapors from the
second distillation column to the said azeo-
tropic mixture, and a pipe connecting the de-
cantation chamber with the mzin distiling
column near the top thereof.

2. An apparatus for the continucus pro-
duction of absolute alcohol comprising &
main distilling column adapted for the di

tillation of a m&:&uref of alcohol, water and
an entraining body forming an azeotropic
mixture having 3 minimum boiling foigt,
means for heating said column, a condenser
connected to the top of the main distilling
column for the condensation of the valor
discharged from the latter, a decantzuon
chamber connected with said condenser and
adapted to separate out two liquid layers
from the distillate, 8 second distillation col-
omn connected with the decantation cham-
ber adapted to receive the liquid layer from
the decantation ch:.rxber which contains the

ter percentage of wrier, means for heat-
ing said second dist'ils!ion colvmn, s con-
denser and s decents:ion c} amber connected
with the top of :he sxcond distillation col-
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from, s *hird distillation column connected distiilation column to the said azeotiopic
with the bottom of the second distillation mixture, and a pipe leading from the decan- 10
column adapted tc receive a liquid from the tation chambers and conne-ted with the main
second dist:lation chamber, a pipe leading distilling column near the top thereof.

from the top of the third distillation cclumn  In testimony whereof I have signed this
connected with the main distilling column specification.

in its upper portion, a pipe connecting with

said duct to convey vapors from the second ELOI RICARD.



