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ALIEN PROPERTY CUSTODIAN

METHOD FOR THE REMOVAL OF CARBONIC
OXIDE FROM GASES OR MIXTURES OF

GASES CONTAINING

5 COM-

ULPFHUR
POUNDS BY A CONTACT PROCESS WITH

STEAM CATALYSIS
Richard PBrandt,

Berlln 8.

42, Germany;

vested in the Allen Property Custodian
Application filed July 25, 1940

This invention relates to a method for the re-
moval of carbonic oxide from gases or mixtures
of gases containing sulfur compounds by a con-
tact process with steam catalysis. The invention
is an improvement In or modification of the
process of my copending patent application Be-
rial Number 202,130, filed April 14th, 1938.

In carrying into effect the method forming the
subject of said prior application it has been found
that in order to obtain a certaln and extenslve
conversion of the carbonic oxide into carbonle
acid by means of steam particular stress must be
placed on as uniform a loading as possible of the
converter plant. In most cases the installation
for the performance of the method will be di-
rectly connected to & gas work or coke plant
as In this way costly intermediate receptacles for
storing the inltial gases are avolded. In carrying
out the operation in this way a certaln dificulty
exlsts In maintaining constant the saturation
with steam and obtalning a very extensive and
certain conversion of the carbonic oxide on cata-
lysls, as varylng dellvery of the Initlal gases to
be treated, both as to the quantlty and the com-
position, must be taken into account.

The Invention provides a method of avoiding
these difficultles by compensating the variations
of the unpurifled Initlal gases still containing
sulphur which are caused in particular by the
furnace house coperation. According to the in-
vention this result is attained by adding to the
initial gases & corresponding portion of the
stream varylng in quantity of already converted
gases and thereby bringing their total quantity to
& constant amount. If for example the maxi-
mum dellvery of furnace gases per hour is 600
cubic metres and if the amount being delivered
falls below this maximum amount at certain
times for example in discharging and recharging
chambers in the furnace house or in the known
wet operation by gaslfication of coke in the re-
torts with steam, then by means of this returned
partial fiow the quantity required to make up
the amount to the maximum delfvery of 600 cublc
meters is supplied so that & constant loading of
the conversion plant and a constant steam satu-
ration of the gases to be converted is attalned,

In the application of the new method a par-
ticular effect Is also obtained by balancing also
the varying carbonic oxide content in the initial
gases. This i3 based upon the fact that during
the time that the gas development 15 particularly
vigorous, as for example after a fresh charging
of the furnace chambers, the CO content of the
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initial gases is at & minimum. In the gbove men- 55

tioned example the CO content of the initial gas
amounts to 11.9 percent in case of the sald maxi-
mum delivery of 600 cublc metres per hour.
During this maximum supply of furnace gas
there is little or no addition of converted gas.
Consequently, the CO content of the gas passing
through the conversion 1s the same as that of the
inltial gas. During the time of minimum supply
of furnace gas, as for example at the end of &
degasification period, the CO content 1s generally
at & maximum and in the above mentioned ex-
ample 1s about 144 percent. During this period,
an Increased addition of CO-poor converted gas
takes place. If the quantity of initlal gas
amounts to 500 cublc metres, as stated above, 100
cubic metres per hour of converted gas contain-
Ing 1 percent CO only are supplled to the initlal
gas (preferably with the ald of an automatic
governor controlling the circulation}). As g re-
sult, the CO content is reduced, i.e., in the case
of the present example, from 144 percent by
volume to about 12 percent. The process of the
present Invention makes it possible to realize a
substantial balancing of CO fluctuations in the
initial gas to be converted,

In comparison with prior known processes for
the removal of carbon monoxide, wherein there
1s no partial return of converted gas and where-
In, consequently, the gas to be converted has a
fluctuating CO content so that, with a constant
supbly of steam, the treatment at times Is carrled
out with an excess of steam, the process of the
present inventlon presents the advantage that
the CO converslon takes place with an appreci-
ably smaller quantity of contact material and
with a smaller quantity of steam., In addition,
with a uniform loading of the contact and with a
uniform steam content in the gases, water gas
balance is realized more rapidly and more com-
pletely.

It has been found to be advantageous in carry-
Ing out the process of the Inventlon to precede
the return of the circulating gas to the initial
gases by a washing out from the circulating gases
of the carbon dloxide produced during conver-
sion.

In order to attain the desired favourable ac-
tlons the circulating gas need not be admixed
with the pre-cleaned furnace gases In the usual
manner. The admixture In fact can be effected
on the low pressure side of & gas Inducer, for
example, which draws off the furnace gases and
forces them through the usual clegning appa-
ratus of a gas work. In this case the same gas
feeding machine can also naturally be used In



order to force the gas also through the converter
plant and the remaining apparatus connected
therewith. A uniform loading of all the appa-
ratus serving for the further treatment of the
furnace gases Is thereby attained with minimum
expenditure of power. It Is also desirable to add
the oXygen necessary for the additional heating
of the steam-gas mixture at the Initial contact
on the low pressure side of the gas suetion appa-
ratus in order to be able to carry out more satls-
factorlly with excess of oxygen in the purifica-
tion of iron oxide the preliminary removal of
hydrogen sulphide from the gases to be con-
verted.

It should be noted that the method can be car-
ried out also under pressures higher than 1 at-
mosphere where such a methed appears more
economical in particular cases.

Erample

One mode of carrying my novel process into
effect will now be described hy way of example
and with reference to the accompanying drawing.

A carbon gas purified from hydrogen sulphlde
in known manner, for instance, by means of an
iron oxide purlfying substance, not shown, and
containing about 6,5 percent carbon monoxide and
0,4 percent oxyegen is forced from the furnace
house through the pipe line  and the compressor
2 mto the satyrator 3 In order to be depolsened.
In the saturator, the gas s rinsed with hot water
supplled from a scrubber I8, as Indicated at 4,
and, If desired, by direct additlon of steam
through a plpe 5, s0 as to saturate 1t with steam
to a dew point of about 65 to 75°C. The gas
leaving the sdaturator with a temperature of about
T5°C 15 directed, through a pipe 6, Into the heat
exchanger T and preheated to about 320°C, and
then, through a pipe 8, Into a contact fnrnace 9
having three compartments t0, 11 and 2. Pro-
vided In the topmiost chambker 10 ts & contact,
preferably containing copper, and ¢onsisting, for
Instance, of pumice stone on which about 10
percent cupri-oxide are depostted, preferably on
tts surface.

In the compartments i1 and 12 there are pro-
vided contaets of a different compostiion from the
contact in chamber 18, preferably a contact con-
teining chromfum and iron, for instance, an iron-
chromitm contact conststing of 96 to 98 percent
of fron oxtde and 2 to 4 percent of chromium
oxide, The gas and steamn mixture, preheateq to
320°C, at first passes through the contact of
chamber 18, being preheated to about 370°C ow-
ing to the oxidation which ts favoured at this
contact. Following this the gas and stesm mix-
ture which is extensively freed from oxygen passes
through the contact chambers 11 and 12 it which
the steam reaction is taking place. Since the
temperature of the gas and steam mixture gfter
passage throush the contact If rises to about
420°C, 1t 1s desirable to reduce the temperature
of the reaction mixture before it enters into the
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chamber {2, by adding non-superheated steam or
condensed water through a plpe line 13, so that
the gas leaving this chamber has a temperature
of about 380°C. The gas and steam mixtufe
leaves the contact furnace at its lower end and
Is directed through the pipe 14 Into the heat ex-
changer T for heating the steam-saturated carbon
gases, and then the converted gas mixture having
a temperatiare of about 110°C is directed through
the pipe line 16 Info the scrubber I8 wherein it
is cooled down by water supplied through a pipe
i1. Az mentioned above the water dlscharged
from the scrubber through pipe 4 is used for sat-
urating the furnace gases coming from the com-
pressor, while the converted gas discharged
through line 18 passes into a cooler 18 and is
cooled therein by water fed at 28. The cooled gas
is then directed, through a pipe 21, into a CQOa-
washer 22, The main quantity of the gas freed
from CQa then is directed through a pipe 23 into a
further cooler 24, cooled down o the desired tem-~
perature by means of water fed through a pipe 285,
and discharged through a pipe 26.

The compressor ¥ is adjusted in such a manner
as to force through the plant a uniform quantity
of gas corresponding to the maximum output of
gas supplied from the furnace house through the
pipe line I. Now, if for any reason there is pro-
duced in the furnace house less than this maxi-
nunn quantity of gas for which the condenser has
been adjusted, the compressor 2 automatically
draws the balance from the carbon dioxide washer
22, through the pipe line 2T and reguwlator 29
which permits passage of gas In the direction of
arrow 28 only. In this manner It Is achleved that
a gonstant amount of grs is permanently circu-
lating through the whole converter plant. Inas-
much as the cantent of carbon monoxide jn the
fumace gas Is approximately ihversely propor-
tional to the quantity of gas produced in the fur-
nace house, it is also achieved that a gas mixture
is forced through the converter plant having e
substantially constant CO content wtich in the
present case amomnts to about 6.5 percent.

The method of the present invention has been
described in detall with reference to specific em-
bodiments. It is to be understood, however, that
the fnvention is not limited by such specific refer-
enece bt is broader In scope and cspable of other
embodiments than those specifically described.

It 13 also to be understood that the following
claims are ntended to cover all of the generic
and speeific features of the invention herein de-
seribed, and all statements of the scope of the In-
vention, which, as & matter of language, might be
said to fall therebetween.

This 1s a continuation in part of my co-pend-
ing patent application Ser. No. 216,348, filed June
28th, 1938, entitled: Method for the Removal of
Carbonic Oxide from Gaseg or Mixtures pf Gases
Containing Organie Sulphur Compounds etc.

RICHARD BRANDT.



