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PROVISIONAL SPEOIFICATION

Improvements in the Production of Gas from Carbenaceous Fuels

A eommuneiation from Firme Dinrem-
WERER AnTIENGEsRLLscrarT, a Com-
pany organised according to the Laws
vf Germany, of Westfilische Strasse
G, Berlin-Wihnersclerf, Germany.

1, Evwaep Georee LEwiw, M .Re.,
ATust.P,, Charteredl Tatent Agrni,

British Subjeci, of Kbury and Allington
Houses, 186 (o 150, Yietoriz Strect,
10 Londen, 8.W.1, do hereby declare tbe
nafure of this iavention to be a3
tollows : — B}
The present invenflon relates to
improvements in the production of gas

15 mivtures suifable for use in chemical
syntliesis processes, from ecarbenaceous
puwierials, and principally emploving as
fhel initial maicrial hard or bituminous
coal.

90 TFor chemical synihesis such as the pro-
dnetion ©f bydroearbons, aleohols,
ammnnia, &e., it is desired to prodnee a
ges mixture consisting mainly or almost

entively of hydrogen and ecarbon mon-

95 exide, preferably in stoichiometrie pro-
portions, hut to ensure flexibility of the
process and to enable the gas mixtire pro-
duced o bs employed in various othar
chemical processes (le.g:., degtructive

40 hyvdrogenation), the relative proportions
of hydrogen sod carbon monoxide should
he controlluble at will by changing the
vperating vonditions.

" The gus mislure is produced by the dis-

45 tillation of the eoal in a eontinunously-
nperating  externally - heated vertieal
chamber. The distillation gages {ravel
down the chamber in the same
direction us the coal, and are

4it vemoved through a gas  offtake in
the gide of the ehamber, which may
be at any suitahle level; for cxampls,
two-ihirds of the way down the chamber.
The upper nart of the chamber will be

46 termed the ®* distillation zone '’ and the

central part of the chamber the ** reaction
gome **.  In the lewer part of the cham-
ber helaw the was offtale, tarmed the
' water-gas zone ’, the residual earbon-
) weeous material is steamed 1o produce
water-gas which i3 drawn off, logether
with (ke distillation gases, through the
ras offtake, and provides parl of ihe
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hydrogen und varbon monoexide present in
the ultimate gus mixture,

The mixture of hydrogen and carbon
monoxide is produced in the reaction zone
%thcre the highest temperatures prevail

v reaction between the gases evolve
from the coal in the distillation zone, 60
water-vapour, and the highly-heated car-
henaceots material present in the reaction
ZONC.

The relative proportions of the bhydro-
gen znd carbon monoxide in the resultant 85
gas depend on the various reactions tak-
ing place in the reaciion zone, and it is
thevefore desired io contrel these reac-
fions in such a manner as {o_produce a
lurge amount of hydrogen. The Iactors 70
governing the reactions proceeding ip the
reseiion zene are (a) the tlme of contact
belween the reacting gases and the car-
bonacevus material, (h) the temperature

in this some, (¢} °the physical naturs of 75

the ecarbonacevus material, which will
hereafter be called its * reactivity *’, and
(1} the partinl pressure of lhe various
gages presenl in the reacting zone.

The object of the present invention is &0
therefore to provide means for ronirollin
the various fealurcs {a), (b), {¢) and (cﬁ
referred to in the preceding paragraph.

Aceording to ihe present invention, the
time of confact of the reucting gases with 86
the earbonarecus materizl in the reaction
zone is controlled by varying the positien
(relatively to the reaciion zone) at which
fhe resulling gases ‘are withdrawn from
ilie chamber. For example, one urrange- 90
ment swituble for this purpose is 1o
arrange that the gas cfffake is recessed in
an end wall of fhe retorl and continies
upwards for some distance parallel to the
chamber, spertures or poris being pro- B3
vided in (he wall separatine the gas off-
take and the reactinn zone above the level
of the normal outlet, together with a
damper in the gus offfake adjacent the
normal outlet. When it is desived to 100
reduce the time of contact between the
reacling gases and the meaterial in the
reuclion zone, the damper 1z partielly
cloged, with the result that part_of lhe
gases are diverted into the offtake through 105
the apertures in the wall, and theiy time
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of contact in the reaction zone is vurve-
spondingly reduced. If desived, a second
&qy offtalce, arranged similarly ta the first,
and ceutrollable 1n the same way, may be
& arranged at the other end of the major
axis of tha chamber, Tt may be particu-
larky nseful to have two gas offtules when
gagtfying smaller-sized malerials. .
According to a further feuture of the
10 invention, the temperature in the reaction
zone may be contrelled hy varying the
.amount of heat snpplied in this regiou.
TFor exampls, secendary burners may be
provided in the heating fucs adjacent this
15 zone of the chamber, Rurther, the walls
of the chamber in. thiz region may be
* built of materials of high tharmal condue-
tivity, such as silican carbide,
According fo amnether feature of the
20 invention, the ‘“reaclivity ’ uof the car-
bonaceous maicrial in the reaclion zone is
enhanced by the intraduection of super-
heaied steam at some suitable point in the
upper part of the chamber, e in the top
ironwork thereof. The steam should be
introduced into the ecoal befove it enters

the high i{cmperature zope of the retort, .

and before it comiences to form coke, Tt
is believed that the effect of the ateam is
30 toincrease the reaction—nromoting power
of the carbonised vesidue, beyond that
.which it wonld have pessessed if {he coal

had been ponverted imto lnmp eoke.
1t is.aleo important, deeording to the
80 present invention, that the partial pres-
sure of ‘the varioua gases.present in the
reaction zond should he eonfreliable, as an
unduly higkh conesntration of certain pro-
duets would adversely affect the direction
40 in. which the contrellable reaciton pro-
esads. . The prineipal reactions vecurring

- in this zone ave: —

TS, +H0 =
L {1 ab, =

g {SH+ L& €O 45
- % 100 +H 0= CO,+ | T,

Tt

45 1% iz particudarly important to reduee
the qnantily of CO, present in the resc-
tion zone. For this reasen, when using

coals containing a high percentage of

oxyzen (which eoals form large amounts
of CO, during the early stages of distilla-
tion}, all or part of the (€O, so evolveil
way be removed from the chamber at this
stage. For this purpose, & gas offtuke is
provided near the top of the chamber, con-
taining o valve which ean be scl so that
any proportion of the €0, generaled in
his region can be removed before it enters
the reaction zome. Tn certain cirenm-
stacces, it may he nesessary to arrange.
this gas offtake in o prelicaling zore,
external to the chamher proper, in which
the roal is heated o a reﬂ,ﬁvely low tem.

crature prior fo its admission into the
Eistillahon shamber,

The reactions in group No. 2 above ava
reversible resgiions, and in order 4o
influence the direction of the reactions in
the desired sense, i.e., the prodeclivn of
hydrogen (left to right of the equations),
a more or less large excess of steam is
added or otherwise provided in the re-
aclion zune. ' .

Tn connection with the featurs of con-
trolling the lemperature in the reaction
gonc, 1t will be realised that it is also of
importance to oblain, as far ap possible,
umformity, in any zone, of the tempura-
tures prevailing there. When smploying
chaunbers of lerge dimensions (fong major
axig) for carrying out the present inven-
tion, one or more vertieal walls may be
provided internally of {he chamber across
the minor axis thereof. The walls are of
varyicg length in relation to the gag off-.
inke, and their purhase is to constrain the
flow of eoal and distillation pases dowrn
the chamber, and to prevent short-cireuit-
ing of the distillation gases lo the gas off-
take, which might otherwize lead to
irregularity of temperature.

T%g above arrancements enable effec-
tive control to be obiained over the reac-
tivns proceeding within the chamber, and
are particularly effective when gusifying
hard coals for the purpose of producing 06
hydromen and carbon moncxide mixtures
for vse in chemieal synthesis processes. --

Dated this 141k dey of February, 1936,

¥. GEOBGE LEWIN, .. .
Chartered Patent Apant,
Ebury and Allington Houses,
186—140, Vicfémgva. Ntreet, London,
WL
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COMPLETE SPECIFICATION _ N
' Improvements in the Production of Gas from Carbonaceous Fuels

1, HEowsrp Gzores Ezwmy, M.Se.,

A Jnet.P,, Charterad TPatent Agent,
100 British Sohject, of Ebury and Allington
Houses, 136 1o 150, Victeriz Street,

London, S.W.1, do heveby declare the
nature of this invention and in what
manner the same is o be vperformed, as
communicated to me by my foreign corre- 105
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spondents, to be particularly deserihed
and ascerfained in and by the following
statement : —

The prasent invention relutes {o

% improvements in the prodmetion of mas
mixtures suiiable for use in  chemieal
synthesis provesses, from carbonacecus
poaterials, and prineipally employing as
the inifia]l material hard or bilumineous

10 coal,

For chemical synthesis such as the pro-
duction of hydroearbons, aleahols, &e., it
is desired to produce o gos wixture con-
sisting mainly or almost ecntirely of

15 hydrogen and carbon monoxide, prefer-
ably in stelchiometrie proportions, bul {o
ensuve fexibility of the pracess and to
facilitate the production of a mas mixture
suituble for employment in various other

20 rhemiral processes e{e.g. destructive
hydrogenation), the relative proportions

of hydrogen and earbon monoxide should
be controllable at will by changing 1he
opurating conditions.

In the process io which the present
invention relates, the gas mixture is pro-
duced by the gagification of coal in a con-
tinuously - uperating externally - heated
vertieal gasifying chamber. The coal is
30 distilled in the upper part of the cham-

ber, and the entive paseous distillation
products flow dewnwardly in the cham-
bher through the heated colke vesulting
from the distillation of the coal. The
g5 digtillution goses are decomposed in the
strongly Lealed central zone of the cham-
ber, as stated in the suceeeding para-
pgraph, to give the desired gas mixtare,
which is withdrawn through z gas offtake

40 in the side of the chamber, which may be
at anv suvitable level; for examuple, about
two-thirds of the way down the chamber.
The upper pert of the chamber will be

25

termed the “ distillation zone ’ and the
45 central part of the chember the ° reac-
tion zone >, In lhe lower part of the

chamber helow the gas ofitake, termed the

 wator-gas zone '’, the residual carbon-

aceaus material is steamed {o produee
50 water-gas which is drawn off, {ogether
with fhe decomposed disfillalion gases,
through the gas offtake, and provides pazt
of the hydrogen and earbon monoxide
present in the ultimate gas mixiure.

That portion of the hydrogen and car-
bor moncxide mixture whish is preduced
in the reaction zone (where the highest
temperatures prevail) is gemerated by
inter-reaction between the guses cvolved
80 from the ccal in  the distillalion zone,

water-vepour, and the highly-heated car-

henaceous material present inthe reaction

Zone.

The relative. proportions of the hydro-
65 gen and earbon monoxide in the resmiitant

T
o

- the major axis of the chamber.

gas depend on the variouse reactions lek-
ing place in the reaction zons, and it is
usually desired io contrel these reactions
in such » manner ss (o produce a consider-
able prependerance of[ hydrogen. The %0
factors governing the reactions preeeed-
ing in the reartion zons are (a) the time of
contact betweesn the reacting gases and
the ecarbonaceous material, (qh) the tems-
persture in this znne, (c) the physical 75
nalure of the carbonaceons material,
which will hereafler be called its ** reae-
tivity ¥, and {d) the partial pressure of
the varinus gases present in the reaction
2ome.,

The ohject of the vresent invention is
therefore to provide meang far contralling
the various lactors (a), (h), {c) and (d}
referred to in the preceding paragraph.

According to the present invention, the 85
time of rontfact of tha reacting gases with
the carhonaceous material in the reaction
zone is controlled by varying the position
{relatively to the reartion zone) at which
the resulfing gases ave withdrawn from
the chamber, = For example, a praferred
arrangement suitable for this purpose
comprises a lower gas olftake rocessed in
an end wall of the chamber and continu-
ing upwards for some distanee parallel to g5
ihe chamber, with one or mora upper pas
offtaiies parsing through the chamber
wall above the level of the lower offtake,
and opening info the recessed portion of
1le lower olitnke, together with dampers 100
for the vouirol of the upper and lower off-
takes. Wkhen it is desired lu reduee the
time of contact between the reaciing
gases and the material in ihe reaction
gone, the damper in the lower offtake is
wholly or partially closed, and the
damper in the upper offtake or offtakes
opened, with the resull that part or all of
the guses are diveried into the upper off-
take cr offtakey, und their (e of eontact 110
with the material in the reaclion zone is
eorrespendingly redueed. I desired, a
duplicate gas offtake, arranged similarly
to the Arst, and conirollable in the same
way, may he arranged at the other end of 115
Tt may
be particularly useful to have two such
gas offtakes when gasifying smaller-gized
materials,

Avcording {0 o further featwre of the 7120
invention, the temperaiure in ihe reac-
tion zone may be controlled by yvarying
the amopunt of heat supplied in this
region. or example, a secondary stage
ol combustion may be provided in the 125
heating flues adjacent this zome of the
chamber. Turther, the walls of the
chamber in this region may Le buili of
materials of high {hermal conductivity,
stch as silicon carbide,

BO
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_According to ancther feature of "the
invention, the ** rcaclivity *! of the cor-
bonacecus material in the reaciion zone

is enhanced by the introduction of super-

5 heated steam at some suitable polnt in the
upper part of the chamber, or in the tap
ironwork thereof. The steam ehonld be
introduced into the eoal befors it enters
the high temperature region of the cham-
10 ber and eommences 1o form coke, Tt s
belizved that an importent effect of the
gteam iz to increase the reaction-promot-
ing power of the carbonised residue,
beyond that which it would have possessed

15 if tha ecoal had been converted into lomp
coka, ’ - '
It ig also important, according to the
presenl invention, that the partial pres-
sure of the various gasez present in the
20 reaction zone should be controllable, as
an unduly high concentration of certain
products would adversely affect the direc-
tion in which the controllable reaction

procéeds. The prineipel resefions gecur-
25 ring in this zome are:—
1 {U' +H,0 = 00 + H,
10 +C0O, = 2C0
2 ‘[GHQ+H20-£=? CO +3H,
CO +H, 0= CO.+i H,

-,

It is partienlarly important to reduee
the gquantity of C0, present in the reae-
80 tion zone, Tor this Teason, when freat-
ing coals conteining s high percentage of
oxygen (which wail form large umounts
of G0, during the eacly stages of distilla~
tion), all or part of the GO, so evolyed
85 may be removed from the chamber at this
stage,  For this purpose, a gas offfake
may he provided near the top of the
chamber, containing & valve which can be
set so thot un};lr vroportion of the CO,
40 gonerated in this region can-be removed
efore it enfers the reaction zome. In
the preferred arrungement hereafter
described, this gas offtaks is arranged in

a preheating zone, external to the cham-
45 ber proper, in which the coal is heated to
a reintively low temperatuve for the pux-
pose of elinjnaling varbon divside and
sulphur corwpounds frem the coal prior to
its admission inte the gasification
chamber.

The reactions in group Wo. 2 above are
.reversihle reactions, and in order to influ-
enca tha direction of the reactions in the
desired sense, i.e., the production of
55 hydrogen (left tgp right of the equations),

s imore or less large excess of gleam is

added or etherwise provided in the reac-

tion mons.

50

In connection with the featuxe of eon-
trolling the temperature in the reastion 60
gons, it will be realised +hat it 73 alsa of
Iportance to obiain, as far as possible,
unifarmity, in any zone, of the fempera-
tures prevailing there. When employing
chambers of large dimensions (long major 85
axis) for carrying out ths present inven-
tion, one or more verticel walls may be

rovided internally of the chumber across
ihe minor axis thereof. The walle are of
varying length in rclation to the position 70
of the gas offtake, and thelr purpose is to
aonstrain the flow of coal ang distillation
gases down the chumber, and to prevent
short-cireviting of the gases to the sus off-
take, which might otherwisc *lead to 70
irregularity  of  tcmperature in  thé
chamber, .

Eznmples of the manner in which the
present invention may be applicd in prac-
tice will new he desoribed with reference 80
to the accompanying diagrammatic draw- -
ings, which show apparaius for the pro-
duetion of bLydrogen/ecarbon monekide
mixtores of the kind referred to above,
hut these illustrations are exemplary only, 86
and the invention is not to be considered -
as limited to the details thereod. -

Tn the aceompanying drawings, Pigupe.

1 iz a vertical section on, the major axiy of

u chamber, taken on the line B—B of 90
Figure 2;

1gure 2 is a ‘vertical section om the
minor axis of a chamber teken on the Hne
A—A of Tigure 15 and :

Figure 8 Is a detail of the apparatus, 95
shown us a sectinn talen on the line Comr
of Figure 1.

The -apparatns shewn in the Figures
comprises  a  continuously - pperating.
extarnally - healed - vertical gasitying 160
chamber, the upper part, the eentral part:
and the lower part of which form respec-
tively the distillation zone, the reaction
zone and the water-gas zone referred to in
the introductory passages of the present 106
Specifieation, and in which the warious
stages of the process fake place as
deseribed above. : .

Abuve the gasifying chamber Is a pre-
healing chamber 1 in which the eval s 110
prebeated prior to entezing the gusifying
ehamber 2. The coke residue remaining
at the lower. cnd of the gusifying chamber..
is cooled in & cooling zone § and iz con-
tinuously removed by exfractor mech- 115
snism 4 of any suitahle type, and iy
perivdically discharged through water-
sealed deors 5. The.gasifving chamber
is heated hy the combustion of fuel gas.
and air in the heating flues 6, the pre- 190
heated gas and air being supphied to fhe
heating flues 6 through -_‘rie passages 7 and
& respeetively. The woste heating gases-
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are collantad in the waste gas flue 9 and
are transferred through tha waste gas
duets 10 v the two scetions of a vecuper-
ator 11 in which fuel yas andjor air are
5 prehested prier to their introduetion into
the heating fues 8. Afler traversing the
recuperator 11, the waste gases pass
upwards through the setting into the fues
12 and from thenes into the waste gas
10 mein 13, .

In accordanee with the present inven-
tion, each gasifying chamber contains
upper and lower offlakes for the gas mix-
ture generated in the chamber, The

15 lower ofttake comprises a recessed purtion
i4 in the end wall of the chamber with a
verlical duct 144 loading uwpwards there-

from, and at a higher level in {he cham-.

her are arrangell vne ur more upper gas
90 offtakes 15 eomprising similar zecessed

openings in the and wall of the chamber

communieafing with the upper eud of {he

duci 14s. As shown 1 Figure 1,

dampers are provided betwsen the offfakes
25 14 and 15, and the duet 1da.

When it is desired to prolong to ibe
maximum extent the time of contact
between the reacting gases and the car-
bonaccons material 1n the reaction zoxne,

30 the upper damper is closed, so thakb the
ofttake 15 becomes inoperative, and the
gases must iraverse the full height of the
veaction zone before escaping through the
lower offtake 14. Aliernatively, if it is

35 desired that the time of contaet in the
reaction zone sheould be short, then the
lower damper is closed and the upper
dawmper opened, so that only the upper
offtuke 19 is operative, whereby the length

40 of the paik of lhe gases in the Teachivn
zone is correspundingly reduced. Tf if 1s
desired to obtain an intermediate condi-
tion, hoth dampers may be partially open,
so that pari of the gas i3 withdrawn

45 through each offtake. I more t]gan ona
offlake of the rharactei of the offtake 15
is provided, further variation ju the time
of conlact of the gas in the reaction zone
can be obtained,  The effect of a redne-

50 tion in the tine of contact of the gases in
the reaction zome (the fmctors of tempera-
ture, reactivity of the earbonaceous
mauierial, and the partial pressure of the
various gases present, being ussumed {o be

§5 unchanged) i3 generally fo iucrease the
ratia of carbon menoxide to bydrogen in
the resulting gas mixture.

The gas mixture withdrawn from the
gasifying chamber passes through the

B0 pipe 16 into the gas main 17, or it may he

emplayed for preheating the fuel gas sup-

lied o the heating fues, as hereafter
(}{eauribed with referenee ta Figure 3.

Ir accordance with the present inven-

6 tion, sume degree of eomirel may be

exeveigsed over the temperature in the reac- .
tion zone by varying the amount of heat
supplied in this region, and for this pur-
pose, in the preseni apparatus, secondary
burners 13 may be provided io produee a 70
stage of sceondary combustion adjncent
{his zone of (he chamber, in the heating
flues 6. The secondary burpers 18 are
supplied with secondary air from the air
duet 8 through the passages 18a arranged 75
in the division walls between the heating
flues, as shown in Figure 1. Further, the
walls of the chamber 1n this region may be
vonstructed of materials of high thermal
conductivily, such us silicon carbide, in
order to increase the rate of heat transfer
from the heating flueg to the material in
this zone of the chamber: the silicon ear-
hide section 19 is shown as a cross-hatehed
section in the Figures, 1

Another feature of the present inven-
tiow consists in improving the reaction-
promoting power, or ‘' reactivity ”’, of
the carbonaceous material in the reaction
zona, This is effectad by the introduction 90
of steam (preferably snperheatad) into the
coal before it enters the distillation zone
ofk‘che chamber and commences to form
coke,

As shown, stcam inlets R0 are arranged 95
in the preheating chamber 1 just above
the inlet to the gasitying chamber proper,
through which inlets steam is pussed 1nto
the coal., In addition, stewre inleis 31
in the mpper part of the preheating 100
chamber enahle the ceal to be subjected to
the action of steam during its passage
through the preheating chamber,

A pas offfake 22 is provided in the
upper part of the preheating chamber 1, 105
and is connected through a valve 1o a
separate main, as shown in Figore 1. In
accordance with the Invenlion, the vulve
can be set so that any proportion of the
earhon diowide generated in the preheat- 110
ing or early distillation stages can he
removed from the chamher through the
offtake 22, The carhen dioxide is thus
prevented from entering the reaction
zone, where it might advexsely affect the 115
halanee of the reactions tendi to the
formation of hydregen and carbon mon-
oxide, I{ necessary a second gas offtake
similar to 22 can be provided in the region
of the junction of the preheating chamber 120
and the gasifying chamber. .

In order to consirain the How of coal
and distillation gases vertically down the
chamber aad prevent short-circuiting of
the gas in the pfftuke, there iz a vertical 125
partition wall 23 down the cenire of the
chamber in the minor axis thsreof, as
shown in Figure 1; apertures in the par-
tition wall opposite each gas offtake 14
and 15 allow the gases generafed in the 130

80



o

o g

partrofibe chamber remote from the off-
tuke to flow to the offtake.. Tf the cham-
bers are built in & single line; with offz
tulces similar to {4.and 16 at the opposite
5 end of the meajor avis of each chamber,
then “the apertures.in the partition wall
23 will be unnecesdary. When employ-
ing chambers of. large dimcensions with
long major axes, wwre_thur ope verlical
10 wall similar to 23 may be provided in the
interior. of the chamber, the Iength of
ench wall ‘heing graduated in relation to
the position of the gas offtaks, so that a
proper flew of coal and geses down the
chamber is produced, thus preventing the
gases Howing diagonally gerows the cham-
Ter to the ETCE] oﬁt&k& or offtakes, and =o
- avoiding irregulurities of temperatura or
.. auw irregular descent of the material in
90 the chamber,

" The preheating chamber 1 iz von-
strueted ‘of metal, and comprises a central
portion through which the co2l passes,
with heating flues 24 on sither side theve-

26 of traversed by the waste gases from the
heating Anes of the gasifying chamber,
The ot waste gases enter the heating
Aues-24‘through {he inlet 25 aud return to
the waste gas main through the outlet 28

80 the damper 27 is provided in the main
wesle gas fue to sesist in-regulating the
sunount of wuste gases passed through the
heating-fiues 24, Very effective preheat-
img of the coal may he obtained by divid-

85 ing. the preheating spaea .1 into {wo
parallel seetions which converge Into the
top nf the gasifying chamber, with addi-
tional healing flues 24 between the two

.. seetions, s¢ that-the coal is sub-divided

4@ info-{wu thin layers, each layver being
heated omr both sides,

If -desired, the semsible heat contained
in the ras mixture generated in the cham-
her may be utilised in the mapner

45 Beseribed and elaimed i my co-pending

T'atent Application No. 4563/86. The
gases leave the geaifying chamber in the
gone _of highest {emperature, and by

" means of the apparatys.shown in Fignre
50 3 a part-of tkeir sensible heat content may
be employed for preheating the fuel gas
supplied fo. the heating flues G of The
chamber. - Tf the valve 28 in.the connec-

. tom 1615 cloged and the valves 29 and 30

55 opemed, thie kot gas from fhe gas offiake
flows through “ihe heat-exchange appa-
ratus 3l in counter-flow 1o tha fuel gas
eduitled from-tha main 32, The, pre-

 heated fuel gas iz supplied to the heating

60 flues at 33, and in this case.the whole ol
the recuperator 11 egn be wused for pre-
beating: the combusiion air., By this
means, 2 considerable spount of heat may

15

‘he supphied te the healing system.of tha
68 chamber-in®the- form- of prelieat in thae

Leuting gases, so-enabling higher lem-
peratures to be maintained in ffe Interior
of the chamber, which is particulurly
advantageous whea treating hard or-bitu-
minons coals. At the same time the 70
thermal efliciency of the plant is enhanced

by the ufilization of the sensible hoat of

lﬁe gus generatad therein.

Steam is admitted to the weter-uns zone
of the chamber through the steam inlaty 75
34, and the water-gus produced by the
reaction betwoen the steum and the heated
coke in the lower part of the chamber is
withdrawn, in admixture with (hé gases
from the reaction zone, through the gus
offtakes 14 or 18, and yuixes with the gas
from the reaction zone to provide part of
the hydrogen and carbon monexide pre-
sent in the ultimate synthesis gas,

The arrangements deseribed enable
effective control to he obtained over the
various factors which, a3 above-men-
tioned, govern the reaciiuns proceeding
within the chamber. -

The apparalus described is especially
suitable for the gasification of hard or
bituminous coal o produce hydrogen fcar-
bon menoxide mixtures for use in
chemical synthesis processes.

Having now partisulerly described and
ascertained the nature of wy suid inven-
fion, and.in what mauaner the same is to.
be perforined, sy ecmmunicuted fo me by
my foreign corvespundents, T daclare that
what T elpim is:—

1, Method and apparatus for the pro-
duction of gas mixtures from.carbonace-
ous matarials in continuously-operating
extarnally - heated: vertival gasifying
chambers, of the kind wherein the ear- 105
bonaceous . wraterial iz distilled in the
wpper part of the chamber and the entire
gaseous disiillation prednets flow down-
wardly In the cham%er in comtact with

hot carbonaceous residue of the 110
material in & reaction zone of the cham-
her until-a gas mizture of the desired
compaosition is formed, charscleriged in
this, that the time of contact of the veact-
ing gases with the curbonaceous- residus 115
in the reaction zume is controlled by vary-
ing the positivn, relatively. to-the reae-
tiun zome, at which the resulting gases are
withdrawn from the chamber. .

-2, Apparatus 4 claimed in Claim 1, in 120
shich two or more gas offtales, ab dif-
ferent vertical levels, are provided from
the cetitral Tegion of the chamber, the
seid gas offtukes comprising demper-con- _
trolled ports im.the end-wall of thc cham- 125
ber, opening into a gas-colleoting duet in

the wall of the chamber, .. =~ = -

3, Mathod-and apparatus as clafmed in
Claipy 1, in"which the temperatare in the
reactior zons of the chamber iseontrolled 150
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by varying the heat supplied to this zone
from the Leating system of the clmber.

1. Apparatug as claimed in Claim 3, in
whivk 2 secoudary stage of combustion is

B provided in the heating flues of the cham-
ber in the regiom of the reaction zone.

5. Apparatus as cluimed in Claim 3 or
4 in whieh the wulls of the chamber in
the reaption wome are coustructed of a

10 material nf high thermal conduclivily,
e.z., silieon carhide.

fi. Method and apparatus as claimed in
Clazim 1 or 3, in which the earhonaceous
materiul is preheated in a preheating

15 chumber arrunged sbove the gasifying
chamber.

7. Mathod and apparatus as claimed in
Claim 1 or ¥, in. which steam is introduced
inte the carbonaceous material before the

20 lutler enlers ihe distiliation zome of the
chamber,

3. Apparaius as elaimed in Claim 8 or
7. in which the stenm is infroduced into
the ecarbonaceous naterial while the

25 latter is in a prehealing chambey arvanged
ahuve the gasifying chamber.

9. Methad and apparatus ag claimed in
Claim 1, 3, & or 7, in which means are
provided te remove excess catrbon dioxide

80 from the gases preseni in the upper part
of the gasifying chamber andfor in the
preheating chamber.

1. Apparatus as claimed ian (laim 9,
in which a gas offtake Js provided from

8b the preheating chamber and/or from the
upper part of the gasifying ehamber,

I1. Apparatus as claimed in Claim G,
in whicﬁx the preheating chamber is
heated by the passage, through flues in

40 the preheating chumber, of waste gases
from the heating flues of the gusiiying
chamher.

12, Apparatus as claimed in any cne

of the preceding Claims, in whirh the hot
gas mixture leaving the gasifying cham-
ber is emplayed in heat exchange appa-
ratus to preheat the fuel gas andfor com-
bustivn air supplied to the heating flues
of the chamber. )

18. Apparatus for {he produetion of gas
mixtures from carbongeeous materials in
continnously-operating ext-cm&ll{'—heafed
vertical gasifying chambers by the
method claimed in any one of the preced-
jug Claims, eomprising w gasilying
chamber, above which iz a preheating
chamber, the gasifring chamber includ-
ing a distillalion zone, a reaction zone and
a water-gus zome, with extracter gear for
removing the residue from the lower end
of the gasitying chamber, two or more
was offtakos at different vertical levels in
the region of the reaction =zona of the
chamber, the said gas ofitakes comprisin
dumper-conirolled ports through the anﬁ
wall of the chamber opening inta » gas
collecting duct in the wall of tha chamber,
steam inlets to the upper part of the gasi-
fving rhamber snd ﬁu’ to the ﬁprcheaﬁng
chamber, and a gas offtake or offtakes from
the prcheating chamber,

14, Mothod and apparatus for the pro-
duction of gas mixtures from earbonace-
ous materials, substantially as deseribed
with teference to {he accompanying
drawings.

Daled this 18th day of December, 1936,
E. GEROROE LEWIN,
Chartered Patent Agent,

Ehury and Allington ilouses,
136—160, Victorig Strees, London,
5. W.1

Heferenee has been directed, in pursu-
ance of Seetion 7, Sub-zection (4), of the
Patents and Designs Aets, 1007 to 1082,
1o Specification No. 106,189,

lesmingbon Spe: Prioted for Fis Majesty’s Stadionery UHice, by ‘the Courier Pross,— 1987,
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