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The nvendlsn stcordingly refates to 8 mathed and 1 the ¢

paratiebfiow fhed-bed gay ander 8 vacdun with Imernal dlreiation for

producing an simast tar-fres wood gas from wood chigs or 3 lgneous biomass forwe s

engines, which is schisved in particulay by nptimising the thesmochemical process of the

gas reduction,

Tha alm 8 to ralse the eantinuows production of awaod gas of high quality and guarally

by the gas reduction, that witimatelecan be used with Hitle offort and sxperse of & dry

=

G S 3 cad ayere ey ilenm Y b D RN o) % & SO s
gas treavment {dist removal and cooling] I combustion angings for gananating steam

b7

aned heat,

Ar aiternative ig also to wtilise the wood ga8 for bindisse! prodintion, &g sctording to

. &

the FischerTragsch method, Mructuryd devicas for the gay reduction should prevent the

probdesatiec formation of We i order W B able o avoid & complicstsy and
costhypyrobysis gay serubber, Using the known techinigue of hot gas
purificativn} the wood gas can b cleaned without grest effary by high tompersiure

rEsictant ceramin NHer condles 1o rempve carbon dust, ang then when conded can be

buent in the engine,

By moans of the method and the structural devicss sronomic competitive advantages
are achisved, i wideh high investiment st oporating costs of expensie methods or g

wyrolysis gas strubbing to remove the tar and dispose of piroiysis vesiduss and the

sngtgy foss of the calerific valus of precipitated hydwg
SVerComE assive fusses m the systam, can be avolded. & greater elficlency can be

achisved with this wood gas reductivn method comparad to other methods.
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i order e obtaln the maimuen arount of gas from the gasifier
drivd chippings of biomass with 8 mean particle size of ca 30mmy to 70 m and @

makimanywater content of 0% dhould e used

methad of the typs desoribed above B ke from BE 103 SR 840 4, in which a

cerieal reglon of & fivet-bad reacior snd s diviged
it frstand & second partisl stream. The st partial stream remuoved from the head
of the reactords post-oxidised v an-ooddation chambier snd thas s woith the sesong

partial stresm, The gas mixture thereby obtained s post-treatad in & Huldised bag

rescter. The method desoribed in s sps s complivated Iy terms of suparsts

dorr o the feed bad reacton o separate wmidation chambey and g

,.{

and régquires, yadd

fuidised bed reactor. The object of tha present invention i o ps ovide @ mathod for tha

gasification of sulid fusls, which has o high efficiency sod produces 3 gualitatively &

3

> head of the rescion, air is blown Into the upper third of

1Y

sy downsardly led wrokests gag s down inta

the fower third of 1he regcior, and clean gas v removed from the bottom of the reacttor.

e cnnstruction of this devics s relatively complicated, since severg! bigwers are

e the individus! g streams. Furthermors @ complicated
iemperature management is neoessary on account of the osutwardly Ied gas streams.

The siructure of the seactor & overall refatively high on sccount of the

& oy

Sintlar disadvantages sve Tound in the solution as desoribad in US 4 308 506 &, Here too

the pyrolysis gases are first of alf ledd olbwardly and are subsequently refntroduced inte

THIS objegt {s schicvsd according 3 the inversion by & mothos having the femtures of
claliny B Iy partoular such 8 method 18 charastorisad In that vin the as

internal vartical side channels Iy the fiked-bad resctor an internal sirculation

gasey iy produced by the suctioming of the sscending e tempernstis oy
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Thus, v the multistags fopisnt destribed i OF 107 586480 &l thes

ot apwardly oy the sountgrourrent method snd

oo the Hred bad i the parstleiflow method. v order W comtesl the
vohiie vatios Huotiling devives are employved. The upwardly fed pariial gas stream i
passed theough the fued bad for the separate cxidation into s oxidation chamber andt i

D g

chigmetric amount by the adbilition of combustion siv ot 1P -

et TR R
ORGSR 1Y & 3u-3le

508y to thereby crack and oxidise the undesived, bag-chain hydrocarban

campoungs. & seoond, untreatod partial gas stream i led from the feedbed gasifier
parallel How downwards together with the fisgd hot waste g from the oddation
chambar and mived, The downwardly diverted panial gas stream serves at the same

i $ g

time g8 3 transport medium for the required reduction

he radustion chamber,

P steanvrich gas sivedry i introduced inte the

L ogay redustion. The preumaie

afihe adts sav o the oudstian

chambaer, whergin the reduction reactor designed ax o fuldized bed forms with the
P

g dvad coke-contalning gos the combustibie gas constituents MY and £0

This mullistage gasifivation process by separatin & the gas streams into dndividug

reaction chambers with the aid of the contrel by throtiling devices I8 very complizated

and costly for the oracking wnd oxdation of wndesived  long-chain hydrocarbon

p

o and as s known 1S employed in Sudised bed

cesnipourdy with subsaquent gas reducti

R

e

gasHfisrs

A further method for reducing the tar condants In the product gas i doseribed in §0 0
> annudar gas chanmeb s provided in the reglon of the comatriction In

X

which the obltalned gas is subjediad to o secornd combustion in the

nudar channel  Instesd of taking gas from the annular space; the gas should flow

i Grder o be able to hurs tar

s

By meany of wedlching o

cices the gas can be ramoved diveotiy ¢

ny the

&, o by miking both gas streams, can be rempvsd from the gasifiee,

foug solutons for the possiile redustion of the tar

which howsver are not comparable o the present
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Underneath the norde level {r hore o focated abt the e of the bottlsnscke

shaped consrintioee the device of & spacious octagonabshaped trough grate oy

schustior zone for the gas recovery.

A charcoal five bed, whith I3 renewerd in the gas reduction, is canstantly formsd in the

fon, degastication snd oxidation {vombustion) of the gasifisr fusl,

droonnn

Gridation products {CD2, HIOT provdused i the

oty a0 drawn by the suction

fores of the gas engine through this glowing chassost It the trough grate during the

vacuuny operaticnr and iy parailel flow, and are thereby reduced 1o combustible gx

Tow

o &
¥

This arrangmment of & spachous aotegons! trough grate satisfizs, as & result of
proportonal excess size in selation to the sive of the oxidation and pyrolsis zone, the
pracondition of 3 complets gas reductinn and thus the production of an almost tardras

crotuct gas.

The transition from the exidation o0 to the reduction sone in the segion of the
tuttlensckeshaped constriction ending with thy nclined tapessdalshapad autagnng
wough grate furthermore provides » homogansous tempersture distribution and

indansive miving of ¢ reliy the interactions of the oxidation and reductinn

autiined

Comparad to the multistage gaaification plant disclosed o DE 102 58 630 A1, the
paraiinhiiow fedbed gesifier with internal circulation of the low-lemperature
carbonization and pyrolysis gasss differs in that there Is no external ssparation of the

gas streamg Tor & sepavate gar treatment {oxidationersductionchamber), no theottiing

saatictranepat of sokeTor g reds

3

bed, but fastead olf interactions between axldstion and reduction and the ooy gas

formation oo as for obtaining an almost tarfrae wood gas in o gasification raacter

arg aptin
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¥ R oo the ash ohute 13

;,_/

St and s constantly ramoved win o8 molordviven 19 ash strew 18 and

fad b gast

ight ash pan 3G

Hoas vecommanded I with the device o largely sintight, muotur-driven double gate valve

10 protected against burnbank ardes out the charging of the gasification reactor with

gasifier fusl, which s mounted on the detachabls covering 33, 24 of tha sisel cylingder

and she lows B s i e e

Furthermors i advardagsous i the device for the gesification reactor, Fig. 4, can s
dismantied for serviting and techoicy ressons into three Mructural components, namely

anupper part with the covering 29 amd doubls gate valve 108 middle part covslsting of

%

& stest sheet oylinder ving 1 owith & refealory Hning 9 of bottlensck shape 17 and

wwal side channely §, and 2 fower pael in which the diffuserinjecior

aher with the

aufar plpssvork &, the octaponal ough grate ¥, the
conneeted ash chute 13 with gasoutlet pipes 14, 38 and ash removal devive 18,18, 30

3

and st constiuants tngether form ans unit

Afurther sspsct of the invention is thay the device of the nner Hning 3 of the reattor
spave s avecutad in the shape of @ bottlenesk,

Fside channels for the st ciroulstion of the gasss under vatuum

i w%ﬁi{:?; thiwys

aperation are integrated, and sis wver the odtagensal trough grate 3 and thershy

produces an intensive change of material fiowe for & homogsnnus amperatuse

frmation and the burnout of cavitiss,

ritrntion, which provents & b

g

R

grmors 1 impariant that the devive Tor the gasifivation reacior L{Fig. 1, Fig. 3V is

3

)

16 uniformly fixed and supported on & rectangiiar st

e service and techuical re

frame 2lat four polnts 28 and on witich the ttems of teak

i aguipment are fastenad

Lasthy amd i siminary the iwvention relates 1o an autothermal fiked-bed paraliebflow

niroalaton for prodecing an almost

%

tar-ree wood gas from Momass with the devices sceording to Big. 1, 8 rescioy spase 2
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