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The present invention relates to improvemsents in and appa-
ratus for the gasifiocation of fine-grained solid fuels,

In the gasification of fine-grained solid fuels according
to the U.S5. patents Nos. 1,687,118 and 1,776,876, in which fine-
grained fuels are kepl in movement similar to a boiling liquid on
g support throughout ihe whole thiockness of the layer with the aid
of the gasifying agent, difficulily is sometimes encountered when
the fine-groined fuel ig especially heavy, as for example when
1t consiste of lean coal or foundry coke; in such cases the amount
of gasifying agent necessary for the desired gasification is not
always sufficient to setisfactorily mix the fuel and to bring it
into movement. Even when gasifying light fuels, as for example
brown coal or lignite coke, with pure oxygen or gases having a high
content of oxygen, the amount of gasifying agent is frequentl&
insufficient to effect a thorough mixing and movement oflthe fuel,
If, in the latter case, another gasifying agent, such.as gteam
or carbon dioxide, be added, a satisfactory movement of the layer
of fuel can be obtained with certainty but there is then the
drawback that the steam or the carbor dioxide reduce the temper-
ature of the fuel too greatly so that a gas of inferior quality
ig obtained. The unsatisfactory movement of the layer of fuel '
also produces the result that the temperature of the layer of
fuel, which otherwise according to the process of the said spe-
cification ig very uniform, becomes #ery irregunlar and conse-

quently marked slagging takes place.
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We have now found tha*t the suoid drawbucke can be aveided
and that in all cases of caslfying fine~grained solid fuels in
the manner dsescribed in the said specification a sufficient move-
ment of the fine-grained glowing layer of fuel may be produced
throughout its entire thickness by leading, in addition to the
proper gasifying agent, as which come into gquestion gases com-
prising oxygen in which the oxygen is capable of reacting with
carbon with the formation of carbon monoxide, zs for examplae
oxygen, gases rich in oxygen, air, carbon dioxide, steam and ~ix-
tures of these gases, one or more combustible gases, such as wa-
ter-gas, air gas or mixed gases, preferably a part of the final
gases leaving the top of the gas producer, into the layer of fuel,
preferably laterally or from below, and preferably a% a place
separate from that of the introduction of the gagifying agent.

The mize of the grains of the solid fuels preferably ranges bet-
ween O and 10 millimeters. The amount of the said combustible gases
19 selected depending on the particular fuel to be gusified and on
the nature of the gasifying agent. With gasifying agents having a
high concen@ration of oxygen and with heavy fuels larger amounts
of the said combustible gases are used than with gasifying agents
having a lower concentration of oxygen and with comparatively less
heavy fuels. When employing oxygen as the gasifying agent, the
said manner of working may be effected for example with the aid

of nozzles which are arranged above and in close proximity to the
grate and through which the gasifying agent is blown into the
layer of fuel, while the additional combustible gases are blown
from below through the grate into the fine-grained fuel.

The combustible gases introduced may also in part consist
of gases containing hydrocarbons, as for example waste gases deriw
ed from the deatructive hydrogenation of ceals, tars or mineral
0oils, or cfacking gases or waste gases derived from the synthesis

of ammonia.
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T'he process according to this invention has the grest
advantage that strongly heat-consuming gasifying agents, such asg
oprbon dioxide and steam, need no longer be mixed with the oxygen,
or only ac much thereof need be s0 mixed as 1s necessary for the
production of the desired quality of gas. A further advantage 1is
the formation of a fine-grained, porous slag which may be very
readily removed from the gas producer.

Examples of solid fuels which may be satisfactorily gasi-
fled by the process hereinbefore described are any varietiea of
coals, such as mineral coal or brown coal, or anthracite, coke or
peat. But the invention is not restricted to these particular in-
stances of golid fuels, but gquite generally applicable to all kinds
of solid fuels.

The following Examples, given with reference to the accom-
panylng drawing whioch illustrates an arrangement of apparatus
suitoble for carrying out the process mccording to this invention,
will further illustrate the nature of the said invention, but the
invention ig noét restricted to these Lxamples or to the particular
srrangement shown.

Examyple 1.

Referring to the drawing, 1 is a g=3 producer operated in
the marner described in the said U.S.-patent No.l,687,118 having
an internal dlismeter of 1.1 meters and provided with brickwork 2,
a grate 3, a slag stirrer 4, & slag outlet 5 and a grate chamber 6.

258 cubic meters of 95 per cent oxygen are blown in per
hour through three double-walled water-cooled nozzles T while at
the same time 935 kilograms of fine-grained brown cosal small coke *
containing 11.2 per cent of water and 22.2 per cent of ashes are
forced from a bunker 9 through a tube 10 into the pas producer by
means of a worm conveyor 1l. The layer of fuel ia set in whirling
motion up and down snd has a thickness of about 1 meter. 258 cubic
meters of water-gas and 40 kilograms of steam per hour are blown
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in belew the grate 3 whereby the uniform, up and down boiling mot-
ion of the fuel is waintained. A temperature of from about 950o

to 970% is maintained in the bed of fuel by the gusification pro-
cess. Llhe watergas produced together with the circulating water-
gas (989 cubic meters per hour in all) leaves the gas producer
through a pipe 12. Any dust carried along is partially separated
in & dust separator 13, and slides back into the bed of fuel
through a tube 14. The gag passes through a tube 15 into & washer
16 in which it is purified and cooled by means of water sprayed

in at 17 and withdrawn at 18 through a receiver 19; it then passes
to a blower 20 provided with water injection and from thence
through o dip tube 21 into a receiver 22, 731 cubic meters of
watergas per hour are withdrawn through a pipe 23 provided with a
throttle slide 24 and used for any desired purpose. Befora reach-—
ing the dip-tube 21, 258 cubic meters per hour of watergas are
branched off at 25 by the steam injection blower 27 and forced
through & pipe 28 into the grate chamber 6 below the grate 3. The
steam injection blower 27 requires 40 kilograms per hour of steam
heated to 400°C which is supplied at 29 under a pressure of 3.5
atmospheres. 30 is a regulating valve.

The ccke in the gas producer is maintained in vigorous
movement by the watergas (258 cubic meters per hour) continuously
returnéd in circulation., The fine ashes containing only small
amounts of fine grains of slag and the sand and siliceous matter
contained in the initial coke, are continually withdrawn in an
amount of 90 kilograms per hour through the slag outlet 5.

The gas produced has the following composition: .

13.7T per cent of CO

2
50_6 " 1" " (10}
29.5 " Li] H Hz
1.4 - n n n CH4
3_9'7 " n n NE and
2.2 grdms per cubic meter of HES;

[\



o

. 8012, 352;?30

1 cubic meter of the gas has a calorific value of 2418 kilo-
gram calories.

If oxygen be also supplied above the surface of the
layer of fuel, dust present in the gas can to a great extent be
gagified whereby the amount of gas is considerably incrensed,

An addition of steam is unnecessary if the fuel has
a sufficiently high content of hydrogen or water. In the said
manner it is possible to produce a watergns poor in nitrogen,
or, if the nitrogen content of the oxygen is appropriately
small, a watergas practically free from nitrogen, in a con-
tinuous manner, such as is necessary for example in the hydro-
genation of coals and tar on a large scale,

If the gas producer be operated without circulating
water gas, but only with the supply of steam superheated to
400°C, a very bad decomposition of steam takes place and the
gas haa o content of from about 25 to 30 per cent of carbon
dioxide and thus has a very much lower calorific value. Also
scorification takes place in this case.

Example 2.

Fine coke is gasified with oxygen in the apparatus
deseribed in Example 1. Lhe coke employed is waste coke from
gas works, contains 19 per cent of water and 10 per cent of
ashee and has grains of from O to 5 millimeters in Aiameter.

267 cubic meters of oxygen contzining 94.4 per cent of
02 are jintroduced per hour through the nozzles 7 and the coke
consumption is 677 kilograms per hour. 364hubic meters of wa-
tergas produced in the same apparatus and sucked in at 25 anq
40 kilograms of steam are blown in below the grate 3 per hour,
the fine coke thereby being maintained in vigorous boiling move-
ment. The thickness of the layer of coke ig maintained at about
1.40 meters. 540 cublic meters of watergas per hour ore with-

drawn from the receiver 22 through the pipe 23.
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The watergas produced has the following composition:

1l4.5 per cent of (0

2
58 R 3 1 1t 1 [644)
n ] "
3.0 H2
L} 1t L]
0.6 CH4
3 . 5 " n t N2 and
0.8 gram per cubic meter of HZS'

1 cubic meter of the gas has a calorific value of 2402 kilogram
calories.

The temperature in the bed of cuke amounts to from adout
1112° to 1088°C and is measured by thermo-elements. Directly ad-
Jacent to the inlet of the nozzles 7, where the oxygen enters the
layer of coke which is kept in vigorous motion, the temperature,
measured optically, is only from sbout 50o to 80° higher than the
average temperature in the layer of coke. This difference can only
be obtained so slight by the vigorous movement of the layer of
ooke by the cilrculating gases.

Ho slagging takes place. The major portion of the slag is
withdrawn in the form of ashes containing 50 per cent of coke
through the worm conveyor 5 (about 94 kilograms per hour). Only
guite small pieces of slag of the size of hazel nuts are contained
there%n. .
1f a gas is desired having a higher content of carbon mono-
xide than is specified in Example 1 or 2, the combustible gas is
forced by means of a blower into the grate chamber b. Any addition
of steam may then be dispensed with. Of course, it is not nesces-

sary ic cool the combustible gas introduced into the fuel chamber.
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L. A process for the gasification of a fine-grained sclid
fuel whlch comprises bvlowing through an incandescent layer of this
fuel a gasifying agent ond a combustible gas with such a gpeed
that a boiling action is established in the said fuel.

2. A process for the gasification of a fine-grained solid
fuel which comprises introducing into an incandescent layer of this
fuel a gasifying agent and a combustible gas at places substant-~
ially separate from each other and blowing the said gasifying
agent and the combustidle gas through the said layer with such a
gspeed that a boiling sction is established in the said fuel.

3. In the process &s claimed in claim 1 using as com-—
bustible gas a part of the final gas obtained by the gasification.

4. In the procens as olaimed in claim 2 introducing the
combustible gas laterally into the incandescent layer of fuel.

5. In the process as claimed in claim 2 introducing the

combustible gas from below into the incandescent layer of fuel.
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