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COMPLETE SPECIFICATION

Improvements in the Production of

Gaseous Mixtures Containing

Carbon Monoxide and Hydrogen in Run-off Gas
Producers '

We, Baniscure Axiniy- & Sopa-Fanrix
(I.G. FARBENINDUSTRIE AKTIENGESELL-
scaArFT *° Iv AvUrLosunG *'), a Company
recognised under German Law, of Lud-

8 wigshafen on Rhine, Germany, do Lereby
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declare the invention, for which we pray
that patent may bhe granted fo us, and
the method by which it is to be performed,
to be particularly deseribed in and by the
following staternent :—

This mvention relates to a method for
producing gasevus mixtures containing
carbon. monoxide and hydrogen in run-oft
gas producers,

It has already heen proposed to burn
gaseous hydrocarbons, if desired together
with other gases or vapours, incompletely
with oxygen by leading them into the
fuel bed of a gas producer with liguid
stag withdrawal (so-called ““run-off gas
producers’”} in order to obtain a mixture
of carbon monoxide and hydrogen. i.e.
the so-called synthesis gas, The common
practice in carrying out this process is
to lead the gaseous hydrocarbons through
the hottest layer of therun-off gas producer
which is brought to high temperatures by
blowing in oxygen or air or air enriched
with oxygen. The conversion zate o
obtained has been 95 per cent, or 99 per
cent gt the highest, so that the resulting
gases still had too high a percentage of
methane for many synthesis purposes.
Attempts have been made to avoid these
difficulties by leading the hydrocarhon-
containing gas through two ‘comsecutive
combustion zones. Even with this method
of working, however, it is not possible to
achieve the desired low methane comtent
of about 0.0 to 0.2 per cent in the syn-
thesis gas, such as is obtained for example
with water-gas producers opersted on
coke,

‘We have now found that the said draw-

46 backs can be obviated ond that a syn-

[Price&tﬂ

thesis gas which is braciically free of
hydrocarbong can be obtained in a run-off
gas producer operated in the wsual way
on coke by introducing gaseous, liguid or
solid carbonaceons material of which the
two latter are in a state of fine division
together with a gasifying agent contain-
ing free oxygen by means of one or more
burners through which both carbonaceons
waterial and gasifying agent are led in
one and the same burner, into the fuel
bed of the gas producer, and by selecting
such a mixing ratio for the carbonaceous
material and gasifying agent, in parti-
cular by providing for a high 0Xygen con-
tent such thai g tewperature of at least
1800° C., but preferably not higher than
1800° C., is attained in the fuel bed, The
carhonaceats material may be gaseous or
liguid hydrocarbons or fuel dust, The
oxygent needed to maintain the desired
temperature is supplied to the burner in
the form of & gas confaining oxygen, in
particular air, or air enriched with
OXygen, or pure oxy@en, This gasifying
agent may also contain gases or vapours
exerting an endothermic reaction, such as
steam or carbon dioxide. The burner may
consist of two conceniric subply tubes
tapering at the outlet ends, the oxXygen-
containing gasifying agent preferably
being supplied to the inner tube and the
carbonaceous material, as for example
gasecus hydrocarbons, such as methane,
which may also contain vapourised hydro-
carbong which are liguid at ordinary tem-
perature, being supplied to  the flame
forming at the ouflet end, It is advan-
tageous, however; to use a burner in which
an intimate mixing of the gas containing
oxygen with the carbonaceous materinl
already takes place in the interior of the
burner,

When fusl dusts are nsed, which may
oreaver he partly replaced by gaseous or
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liguid hydrocarbons, preference should be

given to those having a better reactivity
than the granular fuel of the gas pro-
ducer. Fuel dusts contemplated for use

5 primarily are those of brown coal, brown
coal Jow temperature carbonisation coke,
suitable mineral coals, as for example
bitumincus coals, and low temperature
carbonisation coke,

10 A burner suitable for carrying out the:

process of the present invention is shown
in section in the accompanying drawing.
Oxygen, air or air enriched with oxygen
enters at 1 and the hydroearbon or the fuel
15 dust at 2. The gasifying agent pagses
through a mozsle insert 3 into a mixing
chamber 4, and the mixture flows through
a nozzle imsert 5 into the gas producer,
The spaed of flow in the mixing chamber4
90 between the nozzles 3 and 5 is chosen such
as to be appreciably higher than flie speed
of the flame so that ignition of the mix-
%ure in #he mixing chamber 4 canunot
gocur., The nozzle inserts 3 and 5 can be
95 drawn rearwardly from the positions
shown during the operation so that the
gas openings can be enlurged and the
Toading of the burner and consequently
that of the gas producer can be increased
30 if need be.

The ignition of the dame oceurs imme-
diately after the entry of the mixture of
gaseous or liquid ydrocarbon or fuel dust
and oxygen into the run-off gas producer.

35 Tn ihis way, even when the gas producer
is highly loaded with gaseous or liguid
hydrocarbons or fuel dust, a hydroearbon
content of from (.0 fo (.2 per cent in ihe
synthesis gas can be achieved with cer-

40 . fainty and without trouble,

The speed in the mixing chamber of the
burner should be so high that the poker
nsed for cleaning the nozzle mouth and
which beeomes incandescent at its end

45 does not make the flame strike back when
withdrawn through the mixing chamber.

When working with fuel dust it is pos-
sihle to gasity considerable amounts of the
same, while at the same time the gasi-

50 fication of the high-quality coke compris-
ing the fuel bed ean be so strongly sup-
pressed that the process to a great extent
fakes om the character of a process for
gasifying fuel dust. Contrary io especta-

g5 tion, there may be used for the process
varieties of coal which yield tar and
hydrocarbons, without the resulting gas
containing troublesome amounts of hydro-
carbons_ such as methane, so that the said

60 gas is very well suited for synthesis pur-
poses. The process is carried out at tem-
peratures at which the gasification or in-
complete combustion of the fuel dust to
carbon monoxide and hydrogen takes placa

65 with liguefaction of the ash particles, se

‘Example 1.

that the fused ash particles colleci
together with the liquid slag of the solid
fuel af the bottom of the gas producer,
from which the Hquid slag can then be
withdrawn as usual without the risk that 0
by reason of the simulianeous redunetion
in the throughput of eoke solidification
will occar. The fused ash of the pul-
verulent fuel acts in most cases as 2 flux

“whicl, promotes the fusion of the slag, so 18

that the usual fluxes which are otherwise
introduced with the granular fuel in order
to facilitate the fusion may be reduced

in guantity.

The following examples will further 80
illustrate the invention but the invention
is not restricted thereto,

FixaneLle 1.

A run-off mas producer which has an
internal diameter of 3 metres in the upper 85
shaft section and of 1.8 metres in the
lower part and 2 height of the inner free
space of 4.5 meirss is provided in the
lower part of the furnace with twelve
burzers of the kind shown in the druwing, 80
all arranged at the same height, 3000
rubic metres of coke-oven gas tfogether
with 6500 cubic metres of air and 100
cubic metres of U3 per cent oxygen are
supplied per hour through these bhurners 95
to the gas producer. Per hour there 1s
added {o the gas producer (.95 weirie
ton of metallurgival coke as well us o flux
consisting of a little lime and slags such
4s are obiained from gas producers oper- 10U
ating with brown coal briguettes. There

“are obtained per hour 10900 cubic metres

of & gas baving the composition:-—

1.6 per cent of CO,, U3.0 per cent of
€0, 25.0 per cent of H., 0.2 per eent of 10D
CH, and 50.2 per cent of N,.

If on the otlher hand the gasification is
carried out by loading eight burners with
8500 cubic metres of air and 100 eubic
meires of 98 per cent osygen aund four 330
purners with 1240 cubic metres of coke-
oven, mas, the gaseous hydroearbous con-
tained in the coke-oven gas were con-
verted only to some G0 per ceni which
comes up 1o a methane content in the 116
resulting gas of 2.1 per cent. Inm order
under these conditions to reduee the
methane content of the final gas to 0.2
per cent, the loading of the gas producer
must be reduced to about 250 cubic 120
metres of coke-oven gas per hour, so that
in the run-off gas producer it is now

cmainly coke that is gasified.

Exavrir 2

" Commercially pure methane is worked 125

up in the gas brodz_mer deseribed in
The eight burners are
charged hourly with 1650 cubic metres of
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methane, 5600 cubic metres of aly and
1050 cubic metres of B8 per cent oxygen,
the gases being mixed prior to their exit
from the burners. 11300 cubic metres
5 per hour of a final gas of the following
composition are obtammed: —
1.5 per cent of CO,, (.3 per vent, of Q,,
84.1 per cent of CO, 24.8 per cent of H,,
0.2 per cent of GH, and 59.1 per cent of
10 ¥,.” The simultaneous consumption of
coke per hour amounts to 1.485 metrie
tons,
Fxavers §
Into a run-off gas producer operated on
16 metallurgical coke there is introduced by
means of a burner dusi of a Rhinish
brown coal with a moisture conteni of
155 per cent together with air Tich in
oxygen, the proporfions being 0.415 cubic
20, metre of oxygen and ¢.735 cubic matre of
air for each kilogram of fuel dust. For
each Lilogram of fuel dust, 0.275 kilo-
gram of coke is gasified and there are
formed 2.5 cubic metres of a gas having
.25 the composition :—
2.5 per cent of CO,, 52.5 per cent of
CO, 21.5 per cent of H,, 0.2 per cent of
CH, and 23.3 per cent of N, which is emi-
nently suitable as am initial gag for the
3 synihesis of ammonia,
hat we clajm is:—

A process for the production of
gaseous mixtures containing carbon mon-
oxide and hydrogen in run-off gas pro~
ducers operated on coke, which consists
in introdueing gaseous liquid or solid car-
bonaceous material of which the two
latter are in a state of fine division
together with a gasifying agent contain-

40 mg oxygen by means of hurners throngh.
which both carbonacecus material and
gasifying agent are led in one and the
same burner into the fuel bed of the gas

producer the 0xygen content of the intro-
duced gases being so high that a tempera-
ture of at least 1300° C, is produced in &5
the fuel hed, .

2. A process ag claimed in Claim 1
wherein the temperature in the fuel bed
is not allowed to exceed 1800° C.

A process as slaimed in Claim 1 or 80
2 wherein. the burners used are provided
with nozzle fnserts for the gasifying agent
and for the mixture of the same with the
carbonaceous material, the said inseris
being capable of rearward and forward 55
displacement,

4. A process as claimed in any of
Claims 1 to 8 wherein gaseous or liquid
hydrocarbons ave used as the carbon-
aceols material, 60

3. A process as claimed in any of the
Claims 1 to & whierein fuel dust is used
ag the carbonaceous material,

6. A process as claimed in Claim 5
wherein the fuel dust used has a beler 65
reactivity than the coke of the run-off gas
producer,

7. The progess for the production of
gaseous mixtures containing carbon mon-
oxide and hydrogen substantially as des- 70
cribed in the first paragraph of Exzample
1, or Example 2 or 8.

8. (Gaseous mixtures containing car-
boen.  monoxide  and hydrogen when
obtained by the process claimed in any of 76
Claims 1 o0 7.

9. A burner for use in the process of
any of Claims 1 to 7 constructed, arranged
and adapted to be operated substamtially
as herein described with reference 4o the 89
accompanying drawing.

Dated this 26th day of J uly, 1950,

4. Y. &G, W, JOENSON,
47, Lincoln’s Tnp Fields, London, W.(.2,
Chartered Patent Apenis.

Leamington Spa: Printed for Her Mejesty’s Stationery Office, by the Courer Press.—1953.
Published at The Patent Office, 25, Sowthampton Buildings, London, W.0.2, from which
copies may be ubitained, : :
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! SHEET s drawing is a reproduction of
the Original on a reduced scale.
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