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ThlS mventmn relates to-the pumﬁcuhon of
gas, more particularly generator gases, such
as water gas, oil gas, and the: -like, by remov;
ing therefrom hydrogen sulphide, hydrogen

"8 cyamde and analogous acidic impurities. -My

invention further relatesto a process for gas

purification involving the circulation. of an’
alkaline ahsorbent’ llquld through an absorp-

tion stage and an activation stage. -

10 An object of my invention is-to prov1de
for the removal of unpurltles of the nature
indicated from water gas ‘without necessitat-

ing subsequent emission of noxmus gas mto ‘

the atmosphere.
15 A further object: of my mventlon isto ac-

complish purification of watér gas in appas.

ratus ordinarily employed for’ other purposes

in the manufacture. of thesame, without in-
terrupting or intérfering: Wlth the aceom--

“20 plishment of ‘such purpeses.. -
A process of fixing the. nnpumtles of fuel

gas as.allkali thlosulph‘lte ‘or thiocyanate by -
washing ‘gas with an alkaline solution con-.

tammﬂr amounts of. cobalt, nickel, or iron

- 25 sulph1de less than those reqmred for the lib-
_eration-of free sulphur upon aeration of said
solution is déscribed and claimed in my-co-
pending application for ~Letters Patent,
Serial No. 124,556, filed July 24, 1926.

"3 Inthe present mventlon ‘T apply the proc-
ess of said application to the purification of
water pas by substituting a:solution of the
character indicated for the wash water com-

monly employed for tar removalin. the treat-.

35 ment:of water gas.. This -solution is circu-
lated through the wash box or tar batter and
the 1ec1rcu1at1ng fank in the usual manner.
An absorption of the -gaseous impurities is
c:[fected in the wash box and the fouled solu:

40 tion is then conducted to the rec1rculatmg
tank which is equipped in the usyal manner

with suitable baffles for separatmg any tar_‘
entrained by the solution. In grder to com: .

plete the fixation of a.bsorbed ‘impurities, T

45 provide aerating means in what is khown, as

" the clean water end of the remrculatmg ‘tank.

Such means preferably consist of o plurality

_of aerators_or diffusers which riay easily be
installed at a comparatively small expense.”

In order that my inventién may be clearly

- 50

set forth and understood I now descube =

Wlt;h ‘reference . to_the. -accompanying. dra,w-A

ings, the preferred manner in which my in-

venition is performed. ; In. the drawings,”

Figure 11s an elevatmnal view of appara-

tus for- manufacturing water gas, for wash-
ing the gag with-a Jiquid. and for treating the
liquid in recirculation, part,s bemg shown in

.gection; and

Fig. 2 is-a’ plan v1ew of 8 portmn of the
rcmrculatmc% fank of Fig. 1."
Similar

the drawings.
Referrmg to- Figs. ‘1 and 2 it is dssumed

That water. gas. is T:;emg manufactured in a .

generator 1, a carburefter 2,' and 2 super-

heater 3-in. the ‘usual manner. whlch need not

be described herein. The - gas made during
the run period flows: throuah a conduit 4.into

ntar, batter, or wash:box . -of the. usual . type.

In prior water-gas manufacture, the func:
tion of the wash- box- ‘has bieen two- fold first,

‘to provide a-seal against readission of the
valuable gas to.the superheater, during pe- 2
riods when, products of combustion were be: | -

ing passed through the latter, and, second; to
effact a prehmmarv washing,. coolmg and tor

7 removal. For this purpose, a-body of water -
.has beén majntaiced within the wash-box,
_the -water level being- reguldited by 2 seal-

regulating device of well-kmown character,

o

aracﬁers of reference demgnate )
similar.parts. in. each of the several views: of'
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such as that shown at 6.. Clean water was

supphed t0 the wash- box through. a spray

system similsr to the spray system 7, and the
overflow . 'was passed. through: separatmg ap-

- paratus ‘for the rémoval- of 1 tarry matter, and

returned to the wosh-box forfurther use.
- Inthe present instance, I replace the water

- ordinarily-supplied to.the:swash-box “with a.
‘sohution of from 1 td 2.5%. of sodium carbon-

ate contiining up to70.01%. of nickel or

cobhalt-sulphide or: up-to 0.1%: or iron sul--
Dhlde as: deseribed . o my: aforesaid. copend:
ing ‘application. This solution is supplied
to the wash-box 5 through the spray sys--

tem 7 and comes Into contact with the gas
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which flows through the wash-béx and ab-

sorbs - Hydrogen - sulphide -and. hydrogen-

eyanide therefrom These impurities ‘are

mﬂ"
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" injtially absorbed as either sodinm hydro-

10 , LAUIL
8 by gravity and enters one end of a recircu-
lating tank 9. This tank:is preferably rec- .
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sulphide or sodivm cyanide, or both. The

presence of the metallic compounds effects

the conversion of the former to fixed salts,
i e., sodium thiosulphate, while the sodium
cysnide reacts to sadium thiocyanate. T as-
sist this conversion by removing the foul so-
Tution from contact with the gas and aerating
it in the manner which will now be described.
The foul solution passes through a conduit

tangular in shape and may be ahout 75 feet
long, when used in the ‘manufacture of car-
buretted water gas. It is provided. with a
plurality of vertical bafles 10 which cause a
tortuous flow of the solution and theréby ef-

fect a gravity separation of tar ‘and tarry

matter in general, The solution after having
been freed from substantially all of its tar
content by traversing the tanlk 9, passes
through o pair.of conduits 11 disposed in the
manner shown in the drawings into a clean
water compartment 12. By means of & series
of parallel vertical baffles 13, I subdivide
the compartment 12 into a number of com-
municating passages. Within and near the
bottom of each of these passages is situated
one or more porous serators 14 supplied with
compressed air from an air line 15. s

- * The preferred type of aerator is that shown

and described in the copending application of
Gilbert . .Seil,-Serial No. 21,978, filed April
9, 1925, but other aerators may be used. . By
means of finely comminuted air, introduced
through the aerators 14, the conversion of
intermediate products inthe recirculating so-
lution is completed. : T
- Additions of fresh alkali and metallic com-
pound dre made as often as necessary by add-
ing these materials to the solution in com-
partment 12 or elsewhere, a5 convenient. The
appearance of o sulphur foam is an indica-
tion that an excess of metallic compound has
been added. Upon the appearance of such a
foam, the addition of metallic compound
should be .suspended until sulphur is no
longer visible. Thesolution leaving compart-
ment 12 is drawn by a pump 16 through a
conduit 17 and is forced through a conduit
18 and sprays 7 into the wash-box 5 for fur-
ther use. . : N :

‘When the concentration of thiosulphate
and thiocyanate in the circulating solution
resches a predeteimiined point as specified

_in my copending application, portions of the
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Jiquid in eirculation may be withdrawn

through a conduit 19 for recovery of com-
stituents or '
tion. - .
A consideration whick is peculiar to the
present invention lies in the fact that the tar
mivst-be separated from the alkaline solution

by gravity. In ordinary water-gas practice,

65

the tar, having a specific gravity of about

_be noted that, in water gas processes

for any other suitable. disposi--

1,841,421

1.09, is heavier than the wash water, and sinks
inf the latter, being withdrawn from the bot-
tom of the tar separator. In practicing my
invention, care should be taken to avoid hav-
ing the specific gravity of the alkaline solu-
tion equal or nearly equal to that of the
tar. The problem may be solved in either
of two ways, first, by limiting the concentra-
tion of salts in the solution to such point asto
Keep the specific gravity of the solution be-
low 1.09, the specific gravity of the tar, or,
second, by allowing the salts In the solution to
accumulate to such an extent as to raise the
specific gravity of the solution to above that
of the tar. In the first instance, the tar sinks
and'is drawn off from the bottom of the sepa-
rator; in the second instance, the tar floats,

and is withdrawn from the surface of the

solution in the separator. -
Although I have described my invention
with reference to the purification of car-
buretted water gas, it is not limited to such
use, but may also be applied to blue water
gas, to oil gas, such as made by the well-
known Jones process, or to other generator
gases. In fact, my invention iz particularly
easily accomplished in the treatment of o1l
gas, in that the separation of tar, and the
attendant difficulties, such as the regulation
of. the. gpecific gravity - of the solution, is
avoided in such processes. It may further
involv-
ing the use of bituminous coal as fuel, my
process has an espectal utility in completely
removing the hydrogen cyanide which 1is
evolved in larger quantities than i normal
operation with coke as generator fuel.

" Tt will be seen from the foregoing descrip-

tion that I-accomplish an effective purifica-
tion of water gas in apparatus which is nor-
mally’ provided in a water-gas plant ‘and
which is only slightly modified. The usual
functions of this apparatus are in no way
interfered with and the obvious advantages
of an-immediate purification. of the water
gas are realized at slight expense.

Tt is not-expected that a complete purifi-
cation of the water gas will always be accom-
plished in this way, and further purification
means such as-iron-oxide boxes or a liquid
purification system may be reguired to com-
plete the purification of gas. However, the
employment of my present invention malkes
it possible to construct such subscquent puri-
fication apparatus on a much smaller scale
and to operate it at greatly reduced expenses
and this constitutes an advantage. of my in-
vention. o
_‘While I have described my invention in
réference to a particular embodiment and
procedure, I do not intend to limit it to such
specific illustrative example, but it may be
variously embodied and practiced within the
scope of the following claims. :
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" washing the gas in the ‘tar batter with an -
alkaline absorbent solution, the specific grav--
ity of which differs from that of the tar re-
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" which comprises a wash
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I claim as my invention: ‘

1. The process of purifying generator:gas
from acidic impurities which comprises
washing the gas in the tar batter with a lig-
nid capable of absorbing said impurities
from the gas. _ o

2. The process of purifying generator gas,
which comprises washing the gas in the tar
batter with a solution of sodium:carbonate

containing sufficient catalyst to substantially :

entirely convert absorbed ‘acidic impurities
to fixed soluble compounds. T

3. The process of removing tar and acidic

impurities from water gas which comprises’

3

"cjrcle comprising Sa,id‘ta.l-‘. batter and. said

aeration means and tar-separating means in
the .path of said liquid from said tar batter
to said aeration means. - :

In . testimony. whereof, I have hereunto
subseribed my name this seventeenth (17)
day of February, 1927, o

" FTREDERICK W. SPERR, Jr.

washing the gas immediately after it leaves .

the superheater with an alkaline absorbent

liquid.
4. In

the step which consists in adding to the wash

a process of treating generator gas, -

water employed in the tar batter sufficient .

alkali and catalyst to cause absorption and

fixation of hydrogen sulphide without liber- . -

ation .of free sulphur.. - S

5. Tn a process of purifying generator gas,
the step which comprises effecting an. absorp-
tion and fixation of hydrogen sulphide and

hydrogen cyanide in the wash liquid recircu--

lating system. Lo _
6. The process of purifying generator gas
from volatile impurities which -comprises

moved from the gas.

7. The process of purifying water gas

from volatile impurities which comprises
washing the gas in the tar: batter with -an
alkaline absorbent solution the specific grav-
ity of which is such as to cause tar to sepa-
rate therefrom. - . 2 D

8. A process of -'puriijfin' ' fgeﬁér'étdr gas

which comprises washing the gas- with - dan

alkaline absorbent liquid. to remove tar and.
volatile impuritics, separating tar from the

liquid, regenerating the liquid, and. return-

* ing it to contact. with the flowing gas. - .

-
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9. Apparatus for purifying generator gas '

box, a recireulating -

tank provided with a compartment having a - '

plurality of baffles for causing the deposition -

of tarry matter, and a compartment pro- - -
vided with aeration means: and means for.

recirenlating an absorbent liquid through a -
cycle consisting of said wash-box and said re-

circulating tank. o
1¢. Tn combination, a- water gas genera-

tor, o tar batter in the path of the water gas o )
from the generator, aeration means and -
- means for recirculating an absorptive liquid

through a cycle comprising said’ tar batter
and suid aeration means. o e

1i. In combination, 2 water gas generator,
o tar batterin the'path of the water gas from

the generator, aeration means, means for re-

circulating an absorptive liguid through-a
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