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" Process for the Production of a Gas of Definite Stoichiometric
Composition by the Carbonisation of Fuels

We, Dinier-WERKE AXTIENGESELE-
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to the Laws of (:‘rerz_.na_lvlg_, of Westttlische
Strasse 90, Berlin-Wilmersdozf, Ger-
many, de kercby declare the nature of this
invention, and in whei manner the same
is to be performed, to be particularly de-
seribed “and aseertained in wnd by the
tollewing statement:-—

he present iavention relates to a pro-
vess and apparatus for the productmn_ of a
gas of definite stoichiometric composition
capable of direct utilisation fur chemical
pynthesis, by the thermal treatment of
tvels. In particuler those fuels which
pannot be coked, and which are lmown as
{he * younger ’* fnels, can be used as the
initial materials, and can he converted
inte & walnable gaseous product in 2
single operation. .

virogen and earbon moznoxide ave the
chief initial materials used for the syn-
thetic pradunction of liyuid hydroearbons,
snd the object is therefors to obtain an
initial gas mixiure as free as possible
from undesirable substances, and contatn-
ing the largest possible gquantities of
hydrogen and carbon monoxide.  Such
undesirable snhstances are in thic ease not
only CO, and H.O but alse other CII com-
pounds, such as OH,, CH, C.Hm, &ec.
Moreover, the initial gas for synihesis
purposes should be free from injurious
gnbstances or shonld contain these only in
extremely small quentities. First among
these injurious substances are the salphur
compeunds which originate from. the ther-
mal treatmeut of & fuel, i.e, H.B ‘uap.d
C8.. A final requirement of the initial

S ——

gus is that the components, hydrugen and 40
varbon monoxide, should hear a definite
and regulable stoichivmetric relation to
each other, -

Gas pradueed by known carhonisation
processes Iromn fuels has already been used 45
for chemical synthesis purposes, but it
was necessary Arst to subject the gas a0
oblained to a fransformation, c.g,, COQ
conversion, wnd:CH, . decomposition, and
to free it from injurious substances, e.g., 50
H.8. The present process makes possible
the production of an initial gas suitable
for chemical synthesis purposes which
possesses on pruduction the properties re-
quitred of a synthesis gas. The process iz &b
based upon a thermal treatmeni of fuel,
by external heating withk 1he addition of
steam 1o the fuel, wherehy the fuel is con-
verted into tha desired gas in a2 unitary
continuous aperation, and ¢ enrbonisation GO
residue obtained gs coke which suffices to
generate all the heat required by the
whole process.  The fuel used may be
brown coul, lignile. Hame coal &e.
_According to the present invention, a 65
process for the production of a gas of
definite stoichiometrie composition from
fuels is characterised in this, that the fnel
iz first preheatsd by means of external
heating, the prodiets of the preheating 70
arc removed; gnd the fuel is then carbhon-
ised at high temperstyre in an externally-
heated chamber. -axd the high temperature
carhonizatinn mases are Jed, in admixture
with steam, throtigh ineandescent coke 70
resulting frem the carhonisation of the
fuel, to effect the substantial conversion
of the gases into the desired mixture of
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At the ond of the Speoification, for * B

GEORGE LEWIN & CO.”" read ** E.
GEORGE LEWIN.” .

Tas Parent OFEICE,

November 6th, 1937,

L& LU OLFG yr:r.l.unuw;'w—ve fin nie LI A “UU-
goribed and sescertained 1n and hy the
tollosving stalement:—

10  The present invention relates to w pro-
wess and, apparabus for the production of &
pas of definite staichiometric composition
capahle of direct ntilisation for chemical
gynthesis, by the thermal treatment of

15 fuels. In particular those fuels which
gannot be eoked, and which are knewa as
(he * youoger ”* fuels, can be used az lhe
nitial materials, and can be converted
into 2 valuable geseous product in &

80 single operation. .

ﬁydm_gen and carbon monoxide arve the
ehia? initial materials nsed for the syn-
thetie production of lguid hydrocarbons,
and the object is therefore fo obiain an
initial gas mixture as free as possible
from undesirable substances, and contain-
ing the largest possible guantities of
hydrogen and carbon monoxide. Buch
undasirable substancas abe in this ease not
only €O, and H.0 but alse other CH onm-
ounds, such as CH,, O.H,, CuHa, &o.

Ef.oreover, the initial gas for synihesis

purposes should be free from imjurious

substances or should confain these only in

85 exitremsly small gnantities. First among
thess Iujurious substances are the sulphur
eompounds which oriainate from. the ther-
mal ireatment of a fuel, Le., ILS and
C8,. A final reguivement of the initial

- —

25

wr cnoemical synthesis purposes, but il
wag necessary first to subject the gas so
phtained te & transformation, e.g,, CO
conversion, and CH, decomyposition, and
te free it from injurious substances, e.g., 50
H.S. The present process makes possible
the production of an initial ges suitable
for chemical synthesis purposes which
possesses on production the properties re-
quired of a synthesis ges. The process is 85
based upon. a thermal freatment of fuel,
by external heating with the addition of
gteam to the fuel, whereby the fuel is con-
verted into the desired gas in a upitary
continuous dperation, snd & parbenisation 60
residue oblained as coke which suffices to
generate all -the heat vequired hy the
whole process.  The fucl used may be
brown eoal, lighita, flame coal &o.
According—bo—re present invention, a 85
process for the production of a gas of
definite stoichiomstric composition from
fuels is characterised in this, that the fuel
iz first preheated by means of external
heating, the producis of the preheating 70
are removed, and the fuel is then carbon-
ised at high temperature in an externally-
heated chamber. and the high temperature
carhonigation gases are led, in admivture
with steam, ﬁr{mgh ineandescent coke Td
resutting from the carbonisation of the
fuel, to effect the substaniial conversion
of the gases into the desired mixture of

oA ﬁ




2 461,402

hydrogen and earbon monoxide,

" - Tha invention also consists in the pro-
vision of suitahle apparatus for earrying
out the process of the present invention,

B gas hereatter deseribed and olaimed,
Purther fealures of lhe invention will

he apparent from the Specification and

from the appended. claims.

The fuel, advantageously in the form of

10 gmall pieces, medinm-sized grains or
- - gmall briquettes, iz fed into a pretreat

ment chamber (hereinafter called the

¢ preheating ** chamber) which iz in
direct oconmection with a goeification
156 chamber, Passing through the former
continuously, the fuel cnters the gasifiea-
tion chamber, through whick it also passes
sontinuously. At 1:51,1e lower end of 1he
asification chamber, the residue of the
el is removed continuously as ecke. The
prebeating chumber is exlernally heated
(preferably by the waste gases Inom the
Lealing of the gasification chamber), the
temperature dincreasing from top fo
bottom, so that in its passege thruuﬁh ihe
preheating chamber, the fuel is pradually
heated more stronely, to a temperature of
approximately 400° C, The fizal temper-
ature, however, depends upon the particu-
lar fuel nsed. 'The foel which 15 hein
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subjected to an inereasing temperatire”in,
" the preheating chamber yields Brst steany;:
and ther stearn and carbun dioxide, At
the same time, mainly in the lower pord’
85 tion of the preheating chamber, hydrogen.

sulphide is formed from the steam and
the organie sulphur contuined 1n the fuel;
tar vapours are alse formed from the low-
hoiling hydrocarhons, These various gases
are now drawn off from the preheating
chamber, either collceiively or separately.
The sutlet for the said gases is preferably
arranged as far as possible at the lower
end of the preheating chember, sv lhut
all {he guses evolved may be led out into
one main. This ig of advantage if tha
gased ara nof to he aubjected to any special
treatment for the recovery of hy-products
therefrom. If, however, sulphur or the
o0 tar is to be recovered from-the gases from

the prebeating chamher, outlets are suit-

ably arranged ai different levels in the

prehesling chanber, wherely, in perticu-

40

15

lar, & separation of the tar vapours from.

55

the remaining pases can be effected. . Tha

height of the preheating chamber issuch
thab the conl, in its passage from the in- .

ﬁe gusificalion .
chamher, i3 heated long enomgh and-to-

let to the outlet into t
80 such a degree that, more ecepecially, al¥
the sulphur present in the eoal can be
‘canverted into gaseous sulphur com-
pounds, which are then drawn off. Womne
of that portion of the sulphur which
65 causes the formation of hydropen sulphide

“the %asiﬁca,tion chamber,

" zone and a water-gas zone. In the carhen-

gheuld remain in the fuel when the laiter
passes from the preheating chamber ifrko
By suilable

vegulalion of lbe heating in the prehsul-

" ing chamber and arrangement of the gas 70
-gfiftakes therefrom, a fractional separatron

of the produeis formed in the preheating

" chamber can be effected. This is neces

sary when, for example, extensive re.
covery of distillation tar and sulphur is 75

"t be practised. Moreover, as the gases

evacuated contzin combustible gases, they

“-ean be used for heating the oven insialld.

tion, if necessary, affer recovery of {hs
by-products. The whole of the gaszés from
the preheating chamber can, without hesi.
fation, be led into a gas producer, Inthe
sombustion of this gas, the injurious sub. .
stances. whick represent only a very small
proportion of the total amount of combus. 85
ton gas produced, can no longer have any
detrimental effect.

The fuel heated in the preheating cham.
ber and freed from sulphur eompounds,
water-vapour and carben dioxide fhen
enters {he externally-heated gasifieation
or treatment chamber proper, which jm.
cludes several succcssive zoncs, ss fol
lows: & carbonizativn zome, a Teaction

80

90

95

isation zome, or firs{ zonc hmediately ad-
jacent to the preheating chamber, the fuel

Is, as [ar as possible, at once raised to = -
high temperature. In this zons, ths tem-
perature of the fuel shonld not fall helow 100
860° (0. The fuel in the carbonisatjon

#one is heated slrongly, sv that the car.

bonisation sone meed only be compara-
lively short. Between the lowermost gas
offtake from the preheating ehamber and 105
the carbonisation =zosne, there mnst be a
sufficient quantily of Inel to pravent the
passage of gases from the preheating
charaber into the gasifieation chamber,
end vice versn, The fuel In this inter
wedigte portion thus forme a partition ba
fween the preheating zone and the cars
bonising zone. ‘Fhe carhonisation zone
lics approximately in the upper third of
the gusification chamher, and doss mnot 116
extend heyond half-way down the chem.
ber, The heating of the gasification cham-
ber commences 1mmediately at the top of
the chamber. Tha cthamber is heated

110

strangly in this region, and the degree of 120

heating should not diminish io any large
éxfent 1n the downward direction, so that

throughont the earbenisation mone and

also in the adjacent reaction and waters
fras gones the temperatnre should not. as 125
far ag possible, fall helow about 850° C,
The pasification chamber should have a
pronounced taper in the carbouisaiion
zone, and should be sultably ealerged in
the downward directiog.,

130
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In the passage of the coal or fuel
throaygk the carhonisation zone, high tem-
peratnre carbonisation S;:;:dunts which
vonsist prineipally of hydrecarbens, CO,

§ H., CH, and high temperature tur vepours
are evolved, The height of the carbonis-
stion sone is so proportioned that the fuel
on issming thevcfram is-completely car-
honizad. The resulting earbonisation

10 wases now pass downwards out of the vap-
Eonisation zone into the adjacent reaction
zana and iraversc this in the same diree-
‘Hon as the moving fuel. Simultunecusly,
steam iz introduced at the commencement

15 of the reaction zone, which alsu lraverses

the reaction zoue in the same direciion as

the earhonisation pases and in admixiure
with them. The remction zone is filled
with incandescent coke from the preced-
ing carbonisation zone, and is likewisa
heated externally, in order to supply the
heat necessary for the maintenance of the
reaction temperature, While the carhon-

{sation gases and the steam pass bogethor

25 through this zone, a gas conversion takes
place in conjunetion with the catalvtic en-
operation of the incandescent coke, and
as n result the hydrocarbops contained In
the carbonisaiion gases, cspescially the

30 methune, are converted inbo earbon mon-
oside and hydiogen. In wddition, the
bydracarbons resulting from eracking of
the tar vapowrs, and consisting essentially
of melhane (as the most stable hydrocar-

35 hon compound) are decomposed, together
with the primarily-fermed methane e
terred to above. At the same time, wafer-
gas is formed from the exeess steam and
the earbon of the ineandescent coke, this

40 water-gns consisting prineipally of carbon
monoside and hydrogen. The process in

%o Teaction zone is so conduéted that dur-
ing the formation of the water-gas, an
exrcess of hydrogen fe—hydrogeni

45 obiained,. —aad-- tHon—-of--oarhon
dioxide-is-axeided-os-far-os-possible— Thiy
is achieved by the addition of & guantity
of steam greater than that theoretically
neeessary for the formation of water-gus;
preferably, & quantity of stesm many
times in cxeess of the mmount theoretie-
ally necessary is mixed with the carhonis.
ation gases at the beginning of the re-
aclion zone. )

55  In this connestion, the proportioning of
the-height of the reaction zone as well ag
the flow velocity of the gas and of the
steam @re of importance. Both are so ad-
justed in relation to one anoiher that tha

60 gas comversion pregeeds in the direction
of increased formation of hydrogen. This
is possible because of the previous climin-
atiom, in the preheating chamber, of tho
enrbon diexide yielded by the fuel ifself;

65 tho pricr elimipation of the earbon di-

20

50

oxide tends to- inffuence the eguilibrinm

of the reaetion in the direction of the pro.
duction of hydrogen, As no more carbou
dinxzide and na sleam will be generated in

the gasification chamber from the fuel 70
itaelf, the gas conversion im  the
remetion zone can be regulated as

a catalytic oconversion, by suitable
adjustinent of the watio bebween sieam
anll carbunisation gases, sinee a regul- 75
able eatalytic conversion is now made
possible by the slimination of the uneon-
trollable amounts of earbon dioxide and
steam eriginating from the fuel, Top the
admission of steam, wvulve conirelled in-
let pipes ars provided at various levels, Tt
is thus possibla to adjust the height of the
reaction mone,

In order to obiain the desired resulis,
it is particularly important to provide a 83
controlled and adjustable supply of bheat
tc the vuriouy wenes in the gasification
chambey.. This requirement ean be ful-
filled by n graduation of the heat supplied
throu]gj'h the “walls of the pasification 90
chamber, With external heafing similar
in other respecls, varylng guantities of
heat ean then he supplied ta the indi-
vidual gomes, and'if Is possible to adjust
vr arrange the sutcessive zones wuitebly 95
for different fuels, for the same height of
the chamber, Thus, for example, if brown
coal Is the initial fuel, the preheating
chumber will be of iron or other suitahle
heat-resisting metal, the carbonisation 100
song of silicon céarbide material, the re-
achion zone of siliea material, and the
water-gas zone of fire-cluy (““ Chamotte **)
material, ga that the thermal conduetivity
of the material of the chamher walls de- 105
creases fram zone o zone, from the pre-
heating zone, through . the carhonising
and reaction zones, to the water-gns zone.
The transfer of heat in the preheating
wone is very rapid, as alse in the carbonis- 110
ation 2zone, hépause silicon carbide has
pocd therwial donduetivity. The carbonis-
ation zone dan.be qnite short. Moreover,
by the papid carbonisation rvesulting from

clent heat™ {ransfer, products are 115
formed whose subsequent {zapsformation
ig easier than with the products resulting
1rom a slower carbonisation, In the reac-
tlon zone, which must possess & suitabloe
length in order that the pus fraversing it 120
is properly converted, a2 smaller rate of
heat supply will be sufficient, and there-
fore 2 material of lower thermal condue-
tivity than silicon carbide, e.g., silica
material, may be used here. TFor the 125
watcr-gas zone a five-clay material will. in
ganeral, suffiee.  Olher comstructional
matorials with different tharmal condne-
tivifies aayv, of course, rlso be used, bul
the carbonisetion zone should be of o re- 180

80
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fractory material of
duetivity.
The gas converted in the reaction

good thermal con-

residual fuel now passes from the reaction
zone inte a weter-ges zone adjoining the
former zone, in which water-ras is
penerated by the introduetion of
stenm,  Hers —doe-—by-— Iy rvegulai-
ing the guantity of steam supplied
and the height of the zene, the production
of waler-gas may be so vonducled as to
favour an increased formation of hydro-
gen and only small guantities of earbon
dioxide, This is possible by continnally
waintaining a high reaction temperalure
in the zone, with a corresponding supply
of the heat of resction nepassary for
water-gas produetion, through the walls
of the chamber. The water-gus is drawn

oft from the water-gas zone, and is then.

admixed with the final gas issuing from
the reaction zone, Tn the example shown
in the accompanving drawings, and
inafter deseribed in detail, the water-gas
is drawn off from the upper end of the
water-gas zone, together with the final gas

from the lower end of the reaction zone.:
In doing this, however, ears must be.

taken that the water-gas comes in contact
with the final gas from the reaction zone
only when tha latter is fully converted.
No water-gas should enter the actual re-
action zome, where it would disturb the
balunce wf the catalytic yeaction, tv the
detriment of the reaction favouring the
formation of earhon monoxide and hydro-
gen. 1f the reaction zone and the water-
gas zone are furmed as scparaie chambers,
then, clearly, the water-mas may be taken
off at either end of the water-gas chamber,

The gagification chamber, i.c., the car-
bonising zone, the reaction zone and the
watar-gas rone are advaniageously main-
tained under a pressure exceding atmo-
spheric., The cnlry inte these zones of
combustion products from the hLeating
fines, in
avoidad. o

The residual coke from the water-gas
zone is discharged and scrves us o fuel %{Jr
the production of the heating gas for the
plang, v I
cess is so condueted ithat ihe guantiiy of
cole left cver s just sufficient to ecover
{the iotal Leat reguirements of the plant.

The final gas irom the preaction zone
and the water-gas from the water-gas zone
together form the synthesis gas. A com-
position 18 bhereby obtained, comtaining
comparatively little carbon dioxide and
in which the ratino of hydrogen bo carbon
monoxide is at least :1. T iz thus
possible to produce & gas in which the
earbon monoxide snd hydrogen together

. zonie
is drawn off at the end of this zone. The

- prebeating chamber 3.
herg-.-

particnlar nitrogen, is thereby
cwo tlirough the duet 17; fhe alr aand
-ihe combustion gas enter the heat jis
Sing flues 20 thmeugh the porbs
afd 18 respectively,
Advantageously, the whole pro-.

amount io from 85—90 per cent. of the

total, while the raiie of hydrogen to ear-
bon monexide is not less than 2 t0 1. By

‘indreasing the temperature, lengthening

the reaction gzome and vorrespondingly 70
dimengioning the water-gpas zome, o
quantitative ratic of hydrogen and eax-
bon monoxide exeeeding 2 {0 1 car be
abtainced. ’
Tke accompanying drawing illustrates,
by way of example, an arrangement [ar

75

“earrying oub the process of the pressnt

invention. In the drawing:—

Figure T shows a vertical section on {he
minor axis of & preheating chamber and
o gusifieation chamber suitzable for carry-
ing out the process of the present inven-
{ion, and )

Figure 2 shows a wertical seviion
through the major axis of the chamhers,

The fuel iz contained in the bunker 1
and is fed through the valve 2 inte the
From the pre-
heating chamher, the preheated -fuel
enters the gasification chamber 4, tra-
verses the various zones of the latter, and
aftér passing thromgh the noke-conling
¢hamber 5, the residue is discharged by
the discharpe device 6. The preheating
chamber 8§ iz heated extarnally by 95
meanz of a heating wall system 7.
Waste gases from the heating systern
of {he gmsification chamber enler the
lower part of the heating system 7
through the infet 9 and eseape threugh 100
the outlet 10, affer traversing the heating

gl

-flues provided on cach side of the prekest-

ing chamber. An offtake 11 for the re-
moval of the products of the preheating
is provided in the lower part of the chem- 100
ber 3, and additional gas offtakes 12, 13,

4 and 15 are also provided af warious
levels in the chamber. These various off-
takes may be used simultaneously, or in-
dividually, or in groups, as requared.” 110

Combustion air for the heating fues 20
of the gasification chamber 4 is supplied
through the duct 16, and healing gss

13

1 Heol waste pro-
duéts of combustion leave the heating
flues through the waste gas flue 21 and
are transferred through the disitribufing 190
channels 21a (o the recuperator 22,-in
which the combustion aiy and/oer heating
gas isfare preheated. After traversing
the recuperator the wuste guses are ool
leeted in the collecting space 28 and from 125
thence pass through the duet 8 $o the in- .

“let 9 to the heating flues of the preheating

chamber,
As shown in Pigure 2, 4 vertical brick-
work wall 24 cxicnds part~way down and 130
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across the smaller dimension of the gasifi-
cation chamber. The wall ¥4 contains
ducls or pipes, 25 and 28, opauing into
the chamber 2t different levels, for supply-
5 ing steam to the remction Zone in the
chamber. In the construction shown, the
uppermost of these steam inlets is about
one-third way down the gasification cham-
ber. Further steam supply openings 27

10 are provided zmeor the lower end of the
chamber, in order to supply steam to the
waler-gas zone, as already deseribed,

The gas from the reaciion zune and the
water-pas from ilhe wnier-gzs zone are

15 drgwn off together through the laferal
opening 28 into the gas offtale main 29.
The upper edge of the gas offizke 28 1s
about two-thirds way down the gasifica-
tion chamber, This gas is the iniiial syn-

20 thesis mas required,

Having now pariiculazly deseribed and
asceriained the nature of our said Inven-
tion, aud in what manner the same is lo
be performed, we declare {hat what we

25 ¢laim iz:—

1. Process for the produclion of a gas
ot definite steichiometric composition
Erom fuels, charactezised in this, that the
fuel is first preheated by means of external

80 heating, the products of preheating are
removed, the fusl is then carhonised at
high temperature in an externally-heated
chamber, and the resnltant carbonisation
g&ses are led in admixiuve with steam
through a bedy of the incandescent eoke
resuliing from the carhomisation of the
fuel, to effect the substantial conversion
of the gases into the desired mixture of
hydragen and carbou monoxide.

40 "2, Process for the production of a gas of
definile stoichiometric composition frem
fuels, characierised in this, that the fuel
is first prebeated at o relatively ow tem-
perature hy means of external heating to

46 drive off undesitable substances, such ag
carbon dioxide. sulphur compounds and
water vapour, which are removed, the
fuel iz then heated to « high temperatura
in mn externally heated chamber, ang the

50 resultant high-temperaturs carbonisation
gases, free or nearly free from the said
undesirahle substances, are led tagether
with added steam through a body of the
incandescent coke prsnlting from the car-

55 honisation of the fuel, to effect the sub-
gtantial conversion of the gases into the
desired mixture of hydrogen and carbon
monoxide.

3. Procese kS claimed in Claim 1 or 2,

60 characteried in this, that the fuel is first
prehasted at a relatively low temperature
to free it, as ¥ar as possible. from carhon
dioxide, sulphupy compounds, water
vapour and distiliation tar, the el is

65 then subjceted to a high temperature ear-

35

bouisation in o carbonising zone, and the
carbenisation gases resulting {hercirom
aro passed info a Teaction zone adjoining
the carbouising zone and contaiming in-
candescent coke from the carbonising 70
gone, and traverse the reaction zone in ad-
mixture with steam which is introduced
into the reaction wwne, to sfect ths sub-
gtantial conversion of (e gases into the
desired mixture of hydrogen and earbon 756
meonoxide,

4, Process as elaimed in Claim 1, 2 or
3, obaracterised in this, that the amount
of steam admized ‘with the curbonisation
pases is considerably in excess of the 80
amount which ig theoretically required.

5, Process as claimed in Claim 1, 2, 8
or 4, characterised in thie, thet the pro-
cess is operabed oontinuously, the fuel
passing continuously through the pre- 85
heating, earhonising and reaction zomes,
and the ghses cwelved in the rarbonising
and reaction zunes flow in the same diree-
tion as the moving fuel.

6. Process os claimed in Claim. 1, 2. 3, 80
4 or b, characterized in this, that in the
preheating wtage’ the fuel is gradually
heated to o femperature sufficiont fo elim-
inafe the specified undesirable substances.

7. Procesy as claimed in Claim 1, 2. 3, 95
4, & or 8, chutntieiised in this, that the
gageous producty resilting from the pre-
Leating of the fitel. such as weter-vepour,
caThon dicside and {ar vapours, are drawn
off aither at various points or collentively. 100

8. Process ag claimed in Claim 1, 2. &,

4, 5, 6 or 7, characterised in this, that the
ases evolved in the preheating of the fuel
ow in ihe same direction as the moving
fuel and are drawn off at the lower end 105
of the preheating zone,

0. Procesg as olaimed in Claim 1, 2, 3,

4, 5, 6, T or 8, chatacterized in this, that
water-gas is admized with the gas gener-
ated in the reaction zone, 119

10, Process as claimed in Claim 9,
characterissd in this that the water-gas is
generated from the residual coke leavin
ihe reacltion zone hy the introduction e
steamn and, if wecessery, by supplying 115
heat to the coke. ™'

11. Appardtns when used for carrying
ouf the process*depivding to any one of
the preceding ¢ comprising an
externally-heated . i preheating 120
chamber, provided with an offfake or off-
trlees for the masetus products of preheat-
ing, avranged ahove an sxternally-heated
vertical gasificetion chamber, the upper
portion of the latier forming the carbhon- 125
ising zone and below which 1s the reaction
wone, with o gas offtake from the lower
end of the reaction zone.

12. Apparatus ag elaimed in Claim 11,
characterised iu this, lhal below the re- 180
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20

25

acticn zone in the lower part of the gasi-. .

fication chamber 1y a watcr-gas zone. in
which ‘water-gas is generated by pussing
ateam through the hot coke descending
from the reagtion zome, -
13. Apparatus as elaimed in Claim 11
or 12, characterised in this, that the walls
of the preheating chamber or zone are of
metal and the walls of {he gusifioation
chumber, in the carbenising zone, of sili-
con parbide or of some other refractory
material of high thermal sonduetivily.
34, Apparatus my clalmed in Claim 13,
churactorised in this, tha$ the thermal
conduetivity of the material of the walls
decreases from zone to zone, from the pre-
heatingr zone through the carbonising zone
and the reaction szome fe the watler-gas
zone, ) o
13, Apparetus when used for carrying

oput the process aceording to Claims 1.t ..
10 inclusive, characterised in this, thut

ebove a vertical high-lemperature pasifi-
cation chamher heated externally, either
uniformly or decreagingly from top fo
bottom, is & preheating chamber, extern-

- 8lly heated by the waste heating gases

a6

40

45

50

from the gasification chamber. the tem-
perature in the

fuel, the prehenting chamber huving an
offtake or offtakes for the removal of the
gaseous products gencrated therein, whilst
the upper portien of the masifieation cham-
ber is provided with steam supply ducts,
for leading steam into the reaction zone,
and further steam supply duets are
arpanged in the lower portion of {the cham-
ber to lead steam into the water-gas zone
sitnated helow the reaction zone. i

16. Apparatus as claimed in (Majms 11
to 13 inclusive, characterised in this, that
the lowest gas offtake provided in the pre
heating ehamber is so far removed from

the opening of the gasifieation chamber
that the intermediate fuel layer prevents -
the produrts of preheating from passing’

into the high temperature zone, and con-

versely prevents the high-temperatuts -

gases from cntering the preheating eham-
er,

relbeating chamber de-
creasing . upwardlvy to the inlet for the

. 17. Apparatus as claimed in (laims 11
o 16 inelusive, chammcterisad in this. that .
the outlet for the final gas froumn the re-

aclion zone and the outles for the water- 57

- gas from the waleppas zone are so

arranged that the two types of gases do

" not mix within the respective zunes.

18. Apparatug as cleimed in Qlaims 11
to 17 inclusive, characterised in this, that
&, pressurs excesding atmospherie is muin-
tained in the gesification chamber.

19, Apparatis when used for the pro-
duction of & gas of definite stoichiometoic
composition from fuels by the process
claimed in any of the claims 1 to 10 in-
clusive, comprisieg an externally-heated
verticul gusification chamher, above which

B

is an externally-heated veriical preheat-

gascs  from the pasification chamber, a

gas offfake or offtakes from ike preheat-
Ang 1
“gfranged about twothirds way down the
‘gasification chamber, stecam inlets ghout ™
- one-third way down the gasification cham-

chamber, w lateral pgas offtake

ber, and further steam inlets at the lowes
end of the chamber, a supply of fuct &
the inlet of the preheating chamber and

lower end of the gasification chamher.
20. Apparatus ag claimed in Claim 19,

characterized in this, that the heating

mesns for- the gasifiendion -chammher ars

“ing ehamber heated by the waste henting- 76

cxtractor gear for the fuel residue af the -

arranged to heat the npper third (approxi- 85

mately) of the chamber strongly, whilst a
coke-conling chamber Is provided between
ihe lower end of the pamfieation chamher
and the extractor gear. - -

21. Process and apparatus for
duetion of a gas of definite stuichiometric
composilion from fuels, snbstantially as
deseribed with reference fo the - accom-

panying drawings, -

% Dated this 21st duy of April, 19868, - -

E. GEORGE LEWIN & ©0., - .
Charterad Pafent Agent,
Ebury and ‘AHington Houses,
136—3560, Victoriz Street, .. . .
London, 8.W.1, - .
Apent for the Applicants - .

Leawington Spa: Printed for His Majesty's Btationery Uifice, by the Courier Press.—I1937. .
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