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COAL GASIFICATION APPARATUS

Background of the Invention

This invention, which results from a contract with the United
States Department of Energy, relates to coal hydrogenation.

Commercial processes for the production of synthetic gas involve
the reaction of finely divided coal with hydrogen and steam at e1evated
pressure and at temperatores which can exceed 2500°F. To achieve the
desired reaction conditions, the hydrogen required for these processes
must be preheated to about 2000°F. A large amount of energy is, of
course, used by the heaters which reise hydrogen tc the required 2000°F
temperature.

re

Summary of the Invention

. It is an object of this invention to utilize the heat generated by

a coal hydrogenation reaction to provide a portion of the enerqgy
required for raising the temperature of hydrogen introduced into the

‘reaction vessel,

Another object‘of the invention is to arrange flow passages in-thei

wall of a coa] hydrogenat1on reaction vessel so Lhat hydrogen passed

through the passages 1s effect1ve1y heated by energy transm1tted into

:“'the wal] by the hydrogenat1on react10n occurr1ng in the vesse]

- . L . s -
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- Thése:objéttslgFe'aptained by g.preférned apparatus embodiment of

the invention combriéing: )

aiféaCtion vesﬁei'fqéhed_wth (i).a ve;tiéhi]y:d;spose& tuBuLar
casing having a‘cover attached to thé uﬂper énd'fhereof, (Z)Qa codl :f
in]ét in-said covér,A(B) a plurality of flow péssages‘extehaiﬁg vér- B
tically through the wall of said casing and circumferentially spaced
apart from one another, (4) a plurality of feed holes respectively com-
municating with said flow passages and the interior of said vessel; and

means for forcing hydrogen through said flow passages and said
feed holes into said vessel.

Description of the Drawing

The single figure is a diagrammatic, cross-sectional represen-
tation of the preferred apparatus embodiment of the invention, taken
along a plane including the Tongitudinal axis of the hydrogenation
reaction vessel thereof. |

Detailed DeScription of the Preferred Embodiment

In the dréwing, reference number 10 genefa]]y designate§ a coal
hydro-gasifier reaction vesse]>1n which hydrqgen and steam aré con--
tacted with pulverized coal to produce methane. Vessel ldfconsists of
a vertically dispoéed; tubular casing 12, the 1oger portion 14 of which

has a reduced diameter and the upper end of which is closed by a cover

) 16.  The lower end of casing 12 is connected to, and communfcates‘with;

the interior of,»é chamber. 18 cohtajning_an'auger tubé 20 for. - .

discharging the mixture 22 of unreacted coal particles and ash mateki@W-'

accumulated therein. Methane passes from chamber 18 thrgubh qﬁconduigl

24.‘ : T .' _. ‘. - B ) = -
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Pu]ver1zed coal’ enters Vessel 10 via an inlet condu1t 26 which
extends through cnver 16 1n coax1a1 re]atlon with cas1ng 12, and pre-v
heated water is: forced through a?eondu1t 28 to a plurality of- nozz]es
30 1ocated in the Tower port1on of the casing, this water flashing to
steam as it issues-from the nozz]es..,<

The wall of vessel iO is preferably formed of an inner refractory
lining, a layer of insulation surrounding the inner lining, and an
outer metal shell. A feed conduit 32 delivers hydrogen to an inlet
manifold passageA34 which is formed in the inner lining of the wall of
vessel 10 and which extends completely therearound. Spaced apart from
one another circumferentially of vessel 10 are a plurality of flow
passages 36 which are also formed in the inner lining of the vessel and
which connect at their lower ends with inlet manifold passage 34.
Located at the midele portion of vessel 10 is a first set of feed holes
38 each of whieh extends from a respective one of the flow paesages 36
to the inner surface.of the;vesse], the Tongitudinal axes of these
holes lying in a plane disposed benpendicu1ar to the longitudinal axis
of -said vesse[. Sets of three fTow passages 36 are joined together
above feed holes, and a continuation flow passage 40 extends upward
from the junction 42 of the united flow passages of each of these sets.
A second set of feed holes 44 ié-]ocated above junctions 42, and each
of these hd]ég extends from a kespeetive one of the flow passages 40 to
the,inher surface ef yesse] 10. The longitudinal axes of feed'holes 44
also lie in-a hlane disposed perpehdicu]ar to the 1ongitud1nai axis of _
said vessel. Flow passages 40 extend upward to and through cover 16 to

the side surface 46 of a recess formed therein.
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. Hydrdbgn is forced through_the.above-ﬁescribed system of f]dw
passages 36, 40 by a pump-48 één_nec'ted to feed conduit 32, this hydro-

gen being heated by a heét_exéhanger 50 and a gas fueled furﬁaéeiéZ; -

Tocated between the pump and vessé] 10. The temperatureé of:thé‘hydfo;

gen entérfﬁg inlet manifold passage 34 and f]dwinglupward thrbugh flow
passéges 36 and 42 is further raised by heat energy transmitted into

the wall of casing 12 and cover 16 from the hydrogenation reaction

~occurring in vessel 10. Thus only a portion of the total amount of

energy required to heat the hydrogen feed to its hydrogenating tem-
perature is supplied by heat_exchanger 50 and furnace 52, and the
remainder of this energy is supplied by the hydrogenation reaction‘
itself. The amount of enérgy saved by the disclosed coal hydrogenation
apparatu§ and process will vary depending upon the operating con-
ditions involved therewith. However, in some coal gasificétion
apparatus, the_inventioq will permit final preheating of hydrogen from

about .1600°F to 2000°F in flow passages 36 and 40, thus conserving the

fuel normally required for this heating.
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Abstract of th Disclosure

_ CoaT'hydrogenation Vessel has hydroged-heqfing.bassagééiextendjﬁg"

Verficatjy_through its wall and Openingvinto_its_interior@;’
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