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1o all whom it may concern: =

Be it known that I, EDUARD LUHMANN, a
subject of the King of Prussia, German Em-
peror, and a resadent of Andernach, in the
Province of the Rhine, Kingdom of PIUSSIEL,
Empire of Germany, have lnvented a new and

useful Apparatus for Producing Carbonie |

Acid from Bicarbonate of Soda, of which the

overlapping steps, so as to produce a zig-zag
path. A pipe n’ leads from the bottom of the
mentioned absorption tower b to the collect-
ing vessel or tank n in the lower part of

| the absorption tower b, below the undermost

following is a full, ¢lear, and exact specifica-

tion.

My invention relates to an apparatus for
rationally performing the processes for the

~production of carbonic acid as deseribed in

my applications filed July 11,1891, Serial Nos.
899,250 and 399,251. These processes consist
in decomposmo* solutions of bicarbonate alka-
lies in two stages, and in continuously regen-
erating the decomposed liquid by causing it
to absorb carbonie acid gas.

My improved apparatus as described fur-

ther on is constructed more especially for
performing the process as described in my
application filed July 11, 1891, Serial No.
099,251, that is to say, the deeomposed liquid
i8 caused to absorb the combustion gases
proceding from the coke furnace heatmﬂ* the

boiler, which contain of course ea,rbonic acid

gas.

In the annexed drawings Figure 11s a lon-
gitudinal sectional elevation of myimproved
apparatus; Fig.2 adetail cross-sectional view
of the coke furnaee

Similar letters denote si mllal partsthrou ﬂ'h-
out both views.

The closed boiler a 18 pla,ced Wlthm a fur-
nace of any suitable construction, from which
the gases of combustion are conducted by
means of a pipe ¢’ into a washing and cool-
ing apparatus ¢ filled with fragments of mar-
ble. A pipe !l is passed through a suitable

- hole in the shell of the boiler, at or near the
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top of the same, and reaches down almost to
the bottom of the same. The pipe [ leads
into a cooling tank or cooler !/, in which it

forms a coil, and leaves the same by means |

of the pipe [?, which is connected with the ab-
sorption tower b and provided at its extrem-
ity, in the upper part of the said tower 0,
with a rose b° directed upward. 'T'his absorp-
tion tower b is prowded with a large number
of parallel disks m’ preferably hor 1zontal,

and placed after the fashion of alternately

drawings, bemﬂ* of usual construction.

of the disks m/.
I provide another pipe b’ which communi-

‘cates with the top of the washing and cooling

apparatus ¢,and in which 1 may insert & fan
or blower (not shown on the drawings). Above
the said washing and cooling appa,ra,tus cand
the cooler !/, 1 place a reservoir w, from the
lower part of which one pipe leads into the
cooler [/, and another pipe, terminating with
a rose, intothe washing and cooling appalatus
c. The latteris hermetically closed. Above

‘the collecting tank n there is provided a fore-

ing pump p, from which a pipe descends into
said tank n, while another pipe n® leads up
from the pump p into the upper part of a
boiling vat . In the lower part of thelatter
I arrange several perforated tubes, which are

| all in communication with the pipe r coming

from the dome at the top of boilera. At the
top of the boiling vat k£ I provide a pipe &’
communicating with a cooler and with a con-
densing trap, fmm which the water is dis-

charged into the tank 7; the pipe £" also con-

neets with a gasometer. Thecooler,condens-
ing trap, and gasometer are not shown onI the

nto
the tank { are also led the pipes m and e, the
former being in communication with the
lower part of the boiling vat £, and the latter
with a forcing pump pz, from which a pipe ¢’
leads into the boiler¢. In front of the latter
I have provided an upright tray-shaped coke
furnace o', the front part of which is formed
by fire bars s’ of usual construction, while the
rear part is constituted by a series of tubes s
communicating by one end with the front part
of the boiler o, and by the other end with the
bottom of the same.

My improved apparatus is employed as fol-
lows: The boiling vat k& is filled with a bicar-
bonate of soda solution of 10° Baumé (or a bi-
carbonate of potash solution of 17° Baume).
The reservoirw and the cooler !/ are filled with
water. Boileraislikewise partly filled with. a
weak lye of carbonate of soda (or of potash
respectively). The boilera 1s then heated by

means of the coke furnace a’, till the lye boils
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thoroughly and the steam evolved escapes
through the pipe » into the boiling vat %, car-
rying alonﬂ' with it a small proportion of car-
bonate of soda, As the boiler a1s closed, the
lye to be boiled therein may be exposed to a
pressure,of from two to two and a half atmos-
pheres which is requisite and. advantageous
for expelling perfectly the carbonie acid from
the Iye. It will be obvious that the circula-

tion of the brine also fdmhtates and acceler-

ates its heating.
In practicing the process in question, atten-

acid gas (w1th regard to the absence of car-

bonic oxu:le) when the fire is kept at-a dull red
The lye, which is thus brought.to boil,
rises in pipe ! and flows through the serpen-

heat.

tine coil placed in the cooler I/, where it is
brought to the temperature which will enable

1t to absorbthe maximum amount of carbonie

acid. Hereafterthelye proceeds through the
connecting pipe * to the absorption tower b

and 1ssues in the top of the same through the.
rose b° provided at the end of thepipe. At the
same time the combustion gases from the coke

~ furnace a’ heating the boiler a, which gases
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contain of course carbomc acid, kept pure as
described, enter the washing cylmder C at the
lower part of the same by the pipe ¢’.
fragments of marble with which this c_}?lin der
is filled are continuously kept moist by a fine

shower of water coming from the reservoir w..

The carbonate of soda solution as it runsover

the numerous disks m’, which provide large: |
surfaces; is. brought into close contact with.
the carbonic acid coming from the opposite:
direction, and which in this state has great
absorbent power, so that the solution reaches.

the lower part of the absorption apparatus

fully saturated with the carbonie acid gas..
The rose b3 is arranged in such a way as to
allow fine jets of the solution emanating from:
same, to be still further brought into contact
and to absorb any carbonic acid which might
remain free after having passed the absorp-
tion apparatus; thus avoiding all waste of

carbonic acid. The bicarbonate of soda so-

Intion thus obtained Iea,ves the absorption:

tower b by the pipe n’ and flows into the col-

lecting vessel or tank n, whence it is con- |

veyed into the boiling vat & by means of the
pump p and through the pipens.

vat & is heated by means of the steam ema- |
nating from the boiler ¢ and entering the |
same through the perforated pipes located at |
the bottom. The steam then heats and de- |
composes the brine to such an extent that !
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further processes.

"The

| it gives off most of the available carbonic

| aeld which it contains, which becomes mixed

with that carried away with the steam from
boiler a. The carbonic acid which is thus

freed passes through pipe k&’ into a cooler

supplied with water from a suitable reservoir

-and thence into the condensing trap, from

which the condensation water is discharged
into the tank £; the carbonic acid gas is con-
ducted to the O'asometer By discharging the

condensation water into tank ¢ a uniform .
.concentration of the brine is maintained.
tion should be pald to the fact, that the com- |
bustion-gases arising from the coke-furnace:
contain the greatest. quantity of carbonicacid
vas, and, at the same time, the purest carbonic

This is absolutely necessdary, as otherwise the

. lye would become 8o ‘dense, as to be unable
o retain the saltin solution but would throw
it off and clog the pipes.

The hot lye coming
from the bmlmrr vat K, and whu,ll runs. out

of same into the vessel t through the pipe m,
“is not yet freed of all.the bicarbonate. of soda.
‘whieh it holds in solution. It is still to a cer-
tain extent undecomposed and woald net
‘only,if used again in that state, hamper the
production of carbonic acid gas to a great
extent, but it would be very difficult to regen-

erate this mixture of normal and acid car-

‘bonate into bicarbonate or sesquicarbonate
of soda, that is to say, that this solution. of
‘small absorption would greatly impede the
To avoid this the said

mixture is ta,ken up by the pump 72 by means
of pipes e ¢/ and pumped into boiler .

It will be understocd that the process. is a

continuous one, and therefore. may be kept

up for any length of time, but it is preferable
for practical reasons that the boiling should

be coutinued for one hour at least.

Having thus fully described the nature and.

manner of performing my said invention, I

declare that what I claim,and desire to secure
by Letters Patent of the United States, is—

In an apparatus for the production of car-
bonic acid gas:

Ing witnesses.

EDUARD LUHMANN.

Witnesses: _
OTTO BRAEGER,
WiLLIAM OELRICHS.

the combination with the:
“closed boiler a, heated by a coke furnace a’,
‘the boiling vessel %, connected with the boiler
‘a by the pipe 7, 0f a.cooling-and Washmma.p
| paratus ¢, fed by the gases of the furnace a/,
-and a cascade-like absorption-tower b, havlng
‘an outlet pipe and being connected on. one
side with the boiler a by the pipe /2, having
- at its end a rose b° and on the other with the
- eooling-apparatus ¢ by the pipe b’, substan-
- tially as and for the purpose described.

In testimony whereof I have signed this
specification in the presence of two subsecrib-
The boiling |
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