Index at acceptance —Ciasses 55(i), B4(a: bl: f), B(7a: 11); bB(if), D2(f: g), D3; and

Cie,, a French body corporate, of 60, lower tempersture necessary for forming 60
Cours Pierre-Puget, Marseilles (Bouches- methane, and means for obtaining gas

5 du-Rhone), Frauce, do hereby declare velocities securing a prolonged gas con-
the invention, for which we pray that a tact with the walls of the second zone.
patent may be granfed to us, and the This process is characterised in that
method by which if is fo be performed, the gases from the gasification zone pass 55
to be parficularly described 1 and by through an aperture therein amd there-

10 the foliowing statement:— after through a diverging intermediate

The present invention relates to a pro- zome to said second zome of larger cross-
cess and an installation for the produc- seetional area than said gusifieation zone.
tion of town gas from a combustible such This process renders possible, owing 60
as lignite fines or other pulverized solid to the initial gasification which occurs at

15 or liquid fuel. & high temperature (between 1000 and

Tt is well known to produce a gas by 1200 degrees centigrade for example),
gasifying a combustible by means of fhe total suppression of any formation of
steam and a gas contzining free oxygen far, which is very objectionable owing to 65
in a gasification zone (usually of the foxm the fouling thai it produces. Furthexr-

20 of a vertical column), the gesification more the reaction which follows the
being performed woder high pressure or initial gasification and the methane-
otherwise and ot a high temperature, the forming reaction take place continuously
gases obtained leaving the vertical and enable the production under ex- 70
column to be subjected fo the usmal pro- tremely simple conditions, and therefore

25 cesses before use. It is also known to pro- at a very low cosi, of a gas having a high
vide an air or water jacket between the calorific power (4000 to 4200 kilogramme-
wall of the gasification zone and the outez calories per cubic metre) from fuels
wall of the column so as fo preserve the which are practically worthless at the 76
life of the refractories and, sometimes, to  present time and eneumber the ground

30 produce steam for use with the fuel to be spaces in mines.
gasified, thereby improving the thermal The invention likewise relates to an
efficiency of the unit, But these known iustallation of very simple construction
processes do mnot give a gas of high for the application of this process. This 80
calorific power, that is, a high methane plant is characterized in that said gasifi-

35 gas. The maximum proportion of meth- cation zone is conteined at the lower end
ane 13 obtained when the pressure inside of a long tubular vessel and communi-
the columm is high, the temperature not cafes with an wupper elomgated zobe
too high, and the tifne of gas contact through an upper aperture and an up- Ah
with the walls is prolonged. However, wardly flared frusto-conical intermediate

40 the initia] gasification of the fuel by the =zone, means being provided for cocling
steam and the gas containing oxygen is said elongated and frusto-comical zones,
best performed under high pressure and and said elongated zone having a larper
high temperature. The requirements are cross-sectional area than said gasification 90
satisfied by two zones, a first zone here- zone and terminating in an ouflet for the

45 inafter termed gasification zones and a  gases produced. )
second zone wherein the mefhane form- Owing to this arrangement, any com-
ing reaction oceurs, with means for bustible particles which have not heen

[+ ———
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gasified, and which the gases produced
would have a tendency fo enfrain in an
upward direction, descend again by
gravity.

Other features and advantages will be
apparent from the following description.

"In the accompanying drawing, glven
merely by way of example: .

Figure 1 is a diagrammatic longi-
tudinal sectional elevation of an. installa-
tion for ithe application of the process
according to the invention; :

Figure 2 is a horizontal section thereof
on the line 2—2 in Figure 1, of the actual
column of this plant; and

Figure 3 is a graph, giving, as a fune-
tion of the temperatures in the gasifica-
tion zone, chosen as abscissag, the quan-
tities in gramme-molecules (for a
gramme-molecule of effectively gasified
carbon) of the gaseous produets or pro-
duets carried along by the gas to the out-
let of the gasification zome (CO, COy, H,
€), and of the gaseous products (oxygen
and steam) infroduced into the gasifica-
tion zone.

According to the example oi construc-
Hon illustrated in Figures 1 and 2, the
plant comprises a base 1, on the top 2 of
whick is fixed, by iron fittings 3, a cham-
ber having a long vertical tubular body
4 of cylindrical form, of axis X—X,
formed by a fluidtight assembly of irom
gheets, capable of resisting, with the
usual margin of safety, an effective in-
ternal pressure of at least 20 kilogrammes
per square cenfimetre.

Execept at its base this chamber has a
concentric inner shell §i forming an annu-
space 3 with the outer wall 4.

The lower part of the chamber com-
prises internally a thick heat-insulating
lining 7 which defines the gasification
zone 3. This zone has preferably the form
of a surface of revolution about the axis
X—X, its radial section having a sub-
stantially trapezoidal form a b od, and
the surfave generated being at least
approximately inscribed in a sphere.

The lower end of this zone § eommunl-
cates by an orifice 9, preferably of up-
wardly flared form, arranged within the
heat-insulating lining 7, 2nd a metallie
conduit 10 cooled by a jacket 11 with ex-
ternal cirenlation of waier or other fluid.
with a lock chamber 13 designed for xe-
moving any ash formed and remaining in
the zone 8. This Jock chamber 13 is pro-
vided with an inlet valve 14 and an outlet
valve 15, This latter valve puiz the lock
chamber info communication with an ash
discharge conduit 16. These valves 14 am1
15 may open automatically or may be
opened hy hand against the resistance of

a5 springs 17, 18, The manual opening ma~

be effested for Instance through ihe
mediem of a rod 19 and of a tube 20 in
whieh this rod slides, and of rods 21 and
29 respectively.

The zone 3 is connected by an aperture
93 io a zone 24 of frusto-conical or like
form, defined by the upper part of the
hest-insulating lining 7. This conduit 24
opens directly into the unlined paxt of
the chamber 6, which forms, above the
zone 24, an elomgated zome 23, sur-
rounded by the amnular space 5.

In order to make the matier more ex-
plicit, the length of the frusto-comical
zone 21 is of the order of from 2.50 io 3
metrez, and that of the cylindriral part
of the zone 25 is of the ozder of from 3.50
to 4 metres, for a zone having an inter-
nal diameter of the order of from 1 to
120 metre.

The upper end of the zone 25 Las un
outlet 26 for the gases formed.

This chamber has means for feeding
pulverized fuel thereto as hereinafter
described.

Into the gasification zone ¥, open a
number ¢f injectiun unozzles, so oriemted
that their jets are directed taugentially
to the zone and toward the aperture 23
which connects the zone S with the
frusio-conical zone 24, as shown in
Figure 2, which shows in dotied lines the
arrangement of the said nozzles in plan.
: In point of fact, each nozzle is double,
or, to be more precise, is formed of two
concentrie nozzles 27 and 23,

Euch internal nozzle 27 is fed under
pressure 1ndependently of the other
nozzles 27 by a pipe 3 with a mixiure
of steam and pulverized fuel. The pres-
sure is for imstance 20 kilsgrammes per
square centimetre. The steam is super-
heated to a temperature of the order of
about 500 to 550 degrees centigrade. The
particles of fuel are for instance suech
that they pass through a sieve of 200
meshes per square centimetre. The pro-
portions of steam and fuel will be herein-
after specified.

- Each pipe 80 is provided with a regu-
lating valve 31. The mixture under pres-
sure is obtained on the upstream side of
this valve in any appropriate manner,
for instance by means of a distribufing
appliance. "
. In_TFigure 1 only the feeding means
relating to one nozzie 27 have heen illus-
trated; the means relating to the other
nozzles are identical. '

According  fo  this  consfroefionui
example each pipe 30 is supplied, on the
upstream side of the valve 31, with
superheated steam eoming from any
boiler of standard tvpe 397, furnishing
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for instance steam superheated to aboui 139
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950° C. at u pressure of the order of 40

kilogrammes per sqnare centimetre,
Between the steam supply and the
valve 31 is arranged on the pipe 30, to
9 the right of each distributor of pulver-
iged fuel, an ejector formed of a nozsle
92 discharging into an ejector body 33.
This body is In communication, through
an aperture 34, provided at ifs upper
10 part, with the bottom of fluidtight en-
closure or chamber 35. At the fop of this
chamber opens the lower aperture 36 of
hopper 37 containing the pulverized fuel
38. A rotary-disc distributor 89, driven
15 forinstanceby an electric motor 40, and a
seraper 41, effect the distribution of the
fuel in the form of a jet 42, whick falls
freely towards the aperture 34.
The vessel 35 is under a pressure in
U the neighhourhood of 20 kilogrammes
per square centimetre, for there is a drop
in the pressure of the steam issuing from
the nogzle 82. The same pressure is
exerled in the wupper space 43 of the
25 hopper above the pulverized material 38,
by means of a pipe 44 which puts the
vessel 35 into communication with the
top of the hopper.
In order to obviate condensation, in
3y the space 48, of a portion of the super-
heated steam which is thns admitted at
a pressure of the order of 20 kilogrammes
per sq. em., the hopper comprises a
double wall 45 in communication with
db the conduif 80 by a pipe 46. A reducing
valve 47 is provided on this pipe for
lowering the steam pressure to a value of
the order of that (20 kilogrammes per
8q. em.) prevailing at 43 in the hopper.
40 In this way it is possible o maintain in
the interior of the hopper, and in paz-
ticular in the upper space 43, a tempera-
ture of the order for example of 200 de-
grees centigrade, obviating any con-
45 densation of water in this hopper.

Each peripheral nozzle 28 is designed
for the adwmission into the gasification
zone 8 of guseous oxygen at the same
pressure as the mixture of steam and

50 pulverized fuel, for instance at 20 kilo-

: gramames per square centimetre. Bach of
these nozzles receives oxygen under Pres-
sure through a pipe 49. Only one pipe

., 49 has been shown. The similar pipes re-
5 lating to the various momzles 28 are con-
vected in parallel to a common source of
oxygen under pressure. Tpon each pipe

49 13 provided a regulating valve 50, pre-
ferably controlled by the flow of #he
60 steam. This may he done by the aid of
any one of the known flow metres utilized

for contrals of this nature. To be specific,
this flow meter may be constituted sub-
stantially in the following manmer: on

65 cach side of an orifice 51, arranged in

the pipe 80 coumected to the associated
internal nozzle 27, there is provided u
differential pressure conneciion, formed

of two tubes 52 and 53, which lead into

a fluidtight casing 54, one on each side 7u
of a diaphragm 53. This diaphragm,
maintained by two opposing springs Lt
and 57, is connected to the control rod 538

of a servo-motor 59 of any known hy-
draulie, pneumatic or other type. The 75
latter, by a rod 60 and a lever 61 for
example, controls the valve 50 s a func-
tion of the difference between the pres-
sures prevailing on the two sides of the
orifice 51 in the pipe 80, that is to say, 84
definifely as a function of the fow of
steam through the orifice,

The plant is also provided with a series
of tubes 62 for the admission of super-
heated steam into the elongated zome 25, 85
subsantially at the upper end of the
zone 24 The tubes 62 are open at their
lower ends, where they terminate prefer-
ably in outlet nozzles 63, directed
obliquely downwards towards the axis 90
X—X. These tubes 62 preferably extend
upwards subsiantially  throughoui the
entire height 6f the zone 25. They leave
it radially at their upper ends, and are
contected fo a circular header 64. This 95
header is ifself comnected to a source of
superheated steam at a temperature of
the order of 500 to 550° C. In fhe
example illustrated, this heade? 64 is
simply connected to the boiler 82 by a 100
pipe 65 with & regulating valve 86 and o
pressure-reducing” valve 67, enabling
superheated steam to be admitted to the
zone 20 at a pressure equal to that which
prevails in the eolumn,

The regulating valve 66 may be
manvally actuated as illustrated, or may
be controlled by o deviee, such as a ther.
mostat, the fiow depending on the tem-
perature prevailing in the lower gasifica- 110
tion zone 8, so that the flow of steam
arriving by way of the outlet nozzles 63
in the zome 25 increases when the tem-
perature rises in the zone 8,

Finally the annular space 5 which is 1156
designed to' form a water jacket, sur-
rounding zones 24 and 25, and thus to
ensure z temperaturve regularly decreas.
ing in an upward direction in the zones
24 and 25, receives water through a pipe 1211
68, while the stesm formed escapes
through a pipe 69 to be used in any suit-
able manner or to the boiler 322, or else
to the tubes 62. Preferably this water is
admitted at room temperature, and the 125
pressure in the annular space 5 is of the
order of thet prevailing in the vessel 25,
so that the inner wall 6 is substantially
in pressure equilibrium on its inner and
cuter faces, and can therefore be less130

345]
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strong than the outer wall 4.

The plant is further provided with all
the nsual contrel devices, such as a pyro-
meter 70 in the zone 8, another pyro-
meter T1 at the level of the outlet nozzles
63, a thermometer 72 on the outlet pipe
26, a pressure gauge 78 in the zoue 25,
ete.

Man-holes 74 and 75 permit of inspec-
tion and repair.

The operation of the plant, which
corresponds fo the statement of the pro-
cess according to the inventionm, is as
follows:

Normal running being asswmed to have
heen established, there is coniinuously
admitted through the nozzles 27 into the
zone 8, where the temperature is of the
order of 1000 to 1200° C., a mixture at
a pressure of 20 kilogrammes per sg. em.,
for instance of superheated steam at 500
t0 550° . and pulverized fuel, while
through the concentric nozzles 28 there
is admitted a suitable quantity of oxygen
at the same pressure. .

The quantiiies will be specified hereln-
after.

Owing to the taugential arrangement
of the mnozzles the final misture that
enters the zone § undergoes an intensive
agitation therein, end undergoes a very
thorough gasification (at least 90 per
gent.) in conformity with the following
reactions: °

C+0,=C0,+94 cal.
20 +0,=2C0 452 cal.

(114 COz+C =200~39 cal.

’ C+H,0=C04+H,—32 eal.
C+2H,0=C00,+2H, -2 eal.

Tt is therefore a mixture consisting
essentially of CO, (O, IH,, the excess
H,0 and O, not utilized, and of the
small proportion of unburnt carbon of
the order of 10 per cent. that passes,
through the throat 23, into the frasio-
conieal zome 24.

The particles of unburat fuel are
eazried upwards towards this zone by the
gases, but by gravity these partieles tend
%o fall back and remain in fact in the
gone 24, where they continue to burn,
vielding a fresh quantity of CO and CO..
The gaseous volume inereases. The form
of this zone 24 enables this increase 0
volume to be taken into account. .

In all this first part of the operation
there is a liberation of heat. The metallic
walls ave protected by the refractory
lining 7.

Towards the top of the zome 24 there

- is delivered into the ascending mixture

fhe steam ejected at 63 by the tubes 62.

Tader the action of this steam there is
produced in the region A of the zone 24 60
fivst the reactions:

C+H,0=C0+H,
{4+ 2H,0 = 0, + 2H,

with the lust traces of earbon, whieh
lowers the temperature of the mass, ter- 60
minating the gasification; and then, im-
mediately theveupon the reaction:

[1I] €O +H0=2C00,+H,F10 cal.

Above this region A, as the gaseons
mixture rises, the temperature progres- 7
sively falls, due to the action of the water
jacket, until it reaches a value of the
order of 300° C. ut the outlet pipe 26.

Owing to this #all of temperature,

- formation of methane oveurs in the L{]

region B of zome 25, according to the
standard equilibviuni reactions:

- [CO- 3H,—=CH, + H,0+51 ¢al.
[IIL14 CO, + 4H,=CH, + 2H.0 111 cal.
N '2CU+2H2#CJ:I4+C03161 cal.

It should be noted that, incidentally,

a small portion of 2 to 3 per cent. of the 80
methane obtained is obtained in the
gasification zone 3 and in the zone 24,
where a very slight formation of methane
gcours.

Through the outlet 26 there is there- 45
fore collected a gaseous mixture formed
of: (0., CO, remaining H,, CH,, H,0
(exeess steam), H.8, inert gases, sucl as
nitrogen, and carrying the greater part
of the ash formed by the impurities of 90
the fuel utilised.

A very large part of the asl 1s in effect
carried along by the gaseous mixture, s0
that the quantity of ash to be extraeted
through $he lower lock chamber 13 by the 9
set of valves 14, 15 is very small. It is to
be  noted that the double valve 14, 18
serves as a safety valve, owing to the
springs 17, 18.

There is moreover no deposit of pre-100
distillation tars on accoung of the initial
gasification in the zome 8, so that the
plant undergoes practically no fouling,

At the ouilet {from the plant, the gases
produced may be led, as known in itseif, 106
through cooling and lust-removing
appliances, and then through g tower for
washing with water, under pressure.

According to the sulphur content of
the fuel utilized the gases may also be 110
passed through an iron oxide purifier.
Finally the inert gases, in parficular the
(0,, may be eliminated in the known
manner.



688,915

The output of methane, and even of its
homologues, depends essentially on
varicus factors, ineluding: the initial
composition of the charge; the pressure

6 under whieh the charge is gasified; the
temperatures of the products introduced
mio the verious zomes of the chamber :
the scale of temperatures through the
varicus zones of the chamber; and the

10 duration of the pessage of the gases
through the chamber,

An inspection of the sets of eguations
set forth above calls for the following
observations :

156 As regards the gasification reactions
[I_(]i, those leading fo the formation of
hydrogen are endothermic, hence the
necessity of a maximum superheating of
the steam admitted (600° C. at least) in

20 order that the thermal balance may re-
main positive in the gasification zome 8,

(e}

notwithstanding as low a consumption of
OXygen as possible.

. Reactions [II] and [III] are equi-
librium reactions. Reactton [II] is not 25
affected by pressure. The methane-form-
ing reactions [III] which are accom-
panied by a diminution of velume, are
on the other hand greatly influenced by
the pressure, for the volume of the gases 30
decreases when the methane formation
inereases. Wormation of methane is there-
fore promoied by the pressure, which will
preferably be maintained between 20 and
26 kilogrammes per sq. em. or more, the 85
limit of the pressure depending only
upon the mechanical strength of the
plant,

Methane formation is, wmoreover, a
function of the temperature and of the
duration of the reaction.

From the law of mass action;

40

Coneentration of CH, x Concentration of H,0

Concentration of CO x (Conceniration of Hy)®

the concentrations being those obtained
46 when once equilibrium is established, At
atmospheric pressure the coefficient K
decreases when the temperature of the
reaction ingreases, according to a hyper-
bolic function. For a given value of K,
90 however, corresponding to a given tem-
perature, the time necessary for the
establishment of equilibrium wil} become
shorter as the temperature of the reaction
becomes higher, that is to say, at low
8b temperatures the theoretical concentra-
tion of CH, is very high, bul the time
necessary for obtainipg this concentra-
tion is very great, and at high tempera-
tures the final concentration of Cﬁ, is
80 low, but is rapidly aftained. The
influence of pressure 1s expressed by an
increase in the speed of reaction (due to
the increase in the number of useful im-
pacts between reacting molecules, accord-
65 ing o the kinetic theory of gases), which
is very favourable to formation of
methane. There is not yet in existence
any advanced study enabling the eom-
bined effect of these various factors to be
70 expressed by experimental curves. What
is certain is that the maximum concen-
tration of methane is obfained by the
following means:
(1) pressure in methane-forming reac-
75 tion zone high;

(2) temperature in methane-forming
reaction zone not too high (of the order
of T00° to 800° C.) with the condition of
obtaining as long a time of surface con-

0 tact as possible.

Pressure will preferably be selected be-

tween 20 and 26 kilogrammes per sq. cm.

Ag for the temperature, in the methane
formation region B in zome 25 it de-
creases regularly upwards from 650 to 85
700° C, to about 300° (., these Iimits
being obtained by the water jacket, by
the action upon the temperature of intro-
duction of the steam into the zone 8 and
through the $ubes 62, and by the choice 90
of the proportions of oxygen, fuel and
steam introduced into the zone 8.

The bhigher the quantity of primary
steam 1s raised, the quantity of oxygen
remaining constant, the less exothermic 95
is the sum effect of the reactions [I], and
the lower is the temperature in the zone
8, and consequently in the chamber as a
whole. '_"

Finally the duration of surface contact
will be the longer according as the
column is higher, for the same horizonfal
cross sectiom.

By way of example, very good resulis
are obfained when operating at a pres- 105
sure of 20 kilogrammes per sg. cm. by
introducing :

(1) into the zone B a mixture formed
of : pulverised fuel (lignite with 10%
H.,0) about 1 kg.; steam superheated to 110
50D to ba0° C., 0.8 to 1 kg.; oxygen at
room. temperature of about 20° C., 0.16
to 0.20 cubie metre; and this at the rate
of 110 kilogrammes of this mixture per
minute ;s and

(2) tjlrough' the tubes 62, from 25 to
4 kgs. of stéam at 500 o 550° C. per
minute; the duration of the passage of
the gases through the colummn being of
the order of 30 seconds,

Under these -conditions the tempera-

tou
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tures ure substantially those indicated
ahove.
The composition of the gases varies of
course up the chamber, and does so
5 according to the normal temperature
selected.
Figure 8 gives by way of example, as
g funetion of the femperafures in the
gasification zone, chosen as abscissae, the
quantities ¢ in graomme-molecules for
each gramme-molecule of carbon effec-
tively gasified, gasecus produets or pro-
ducts transported by the gas at the outlet
of the gasitication zone (CU, CO,, H,, ),
16 products introduced through the nozsles
(02: H‘EO)'
At the outlet from the plant, the crude
gas, for this charging, has approximately
the following composition by volume:

iy

209 00, - - - - 201t03W%
co - - - - 16 to 15%
H, - - - - 20 to 2%
CH, - - - - 20tc2R%

Besidual water vapour

H,S, inerf gases - 15 to 20%

26
After washing, removal of the en-
trained dust and absorption of CU, and
H.5, a gaseous mixture is obtained hav-

ing approximately the following eharac-
30 teristics:

Composition :
GO - - - less than 22%
co, - - - less than 8%

about 65 to TU%
less tharn 10%

(.45 to 0.50

H, and CH, -
g inerd consfituents -
Density in relation
to alr - - -
Higher calorific power
{water condensation
40 heat inciuded) 4000 to 4200 calories
per cubic metre

The output is of the order of 0.800
cubic metre of puriiied gas at 16° and 760
millimetres of mercury per kilogramme

45 ot lignite treated. .

A column of about one metre In
diameter and from six to seven mefres in
height can produce about 50,000 cubic
metres of purified gas per 24 hours,

50 To recall to mind the principal advan-
tages of the process and of the plant
according to the invention: .

Production of a town gas of high
calorific value (more than 400G ealories

55 per cubic metre) from fines, which may
have a high ash and be of poor quality,
and which are practically useless at the
present time; .

Practically complete gasification of the

80 fuel, the large particles of those carried
along by the current of gas $alling back

by gravity for gasification;

Simple plant, in which there is no foul-
ing, for all deposition of dar is
eliminated ; 65

Little ash to evacuate, the very fine ash
being carried away by the gas produced,
from whieh it is separated as dusi;

o formation of clinker, and therefore
1o need for movable elements, such as 70
the usual rotary turning gratings of com-
plicated and iragile consiruetion.

0Of course the invention is by no means
limited to the form of consiruction illus-
trated and deseribed, and fo the 75
numerical values given, which have been
given merely by way of example.

The isothermals in the plant, and the
temperature gradient along the ecolumu,
may be difierent from_those indicated; 80
they will depend largely upon the ratio
between the height and the diameter of
the column for a given flow.

‘Instead of introducing part of the steam
directly into the region A in the column,
all the necessary steam might be intro-
duced directly into the gasification zone,
but this latter solution would have the
disadvantage of lowering the temperature
of gasification, a disadvantage whieh js BU
pbviated by the solution described, with
two admissions of steam.

Instead of treating pulverized solid
fuel a2 liquid or pasty fuel may be
utilized, brought unmixed with steam by 95

83

eirculating pumps to, and introduced

into, the gasification zone $ through the
osygen nozzles, with or without pre-
limiary heating, this fuel mixing with
the steam in the gasification zone.

“:The higher pressure of 25 kilogramumes
pér sq. cm, does not represent the maxi-
mumn: pressure that ean be utilised, sub-
jeet to the walls of the plant being of
appropriate strengtl; the higher the 105
pressure is raised, the richer will the gas

‘be in CH, and in the higher hydro-
carhons.

Finally the plant may comprise =
plurality of columns in parallel, the110
feeding means being common to them or
not.

What we claim is:—

1. A process for the production of town
gas from 2 combustible such as lignite 115
fines or other pulverized solid or liguid
fiel wherein the fuel is subsiantially
gasified in a gasification zome that is fed
under high pressure with a mixture of

100

‘fuel and steam and a gas containing free 120
‘oxvgen, and the gases thereby obtained

pass from said gasification zome through
o second zone in the course of which
while remaining ,subsiantially at the
sajpe pressure they are progressively 125
cooled, this method being characterized
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in thet the gases from the gasification
zone pass through an aperture thersin
and thereafier through a diverging
intermediate zone to said second zome

b which is of larger cross-sectional area
than said gasification zone so a8 to obtain
gas velocities securing a longer duration
of the passage of the gases through said
second zone,

10 2. A process for the production of town
gas as claimed in eclaim 1, characterized
in that in order not to lower the fem.
perature of gasification, only a portion of
the steam wiilized is introduced into said

15 gasification zome, further steam being
intreduced in said second zome substam.
tially in the region thereof adjacent the
injermediate zons.

3. A process for the production of town

20 gas as claimed in claim 1 or 2, character-
1zed in that the mixture of steam and
fuel ig at a temperature of about 00—
550° C., the temperature in the gasifica.
tion zowe is about IQ00—I200° C., the

25 temperature of the gases in the region
of said second zone adjacent the inter-
mediate zone is about 600°—700° C. and
the temperature of the gases progres-
sively falls to about 800° C. during their

30 passage from sald region through said
second zone wherein a methane forma-
tion reaction oceurs, the gas producing
operation being earried out at a constant
bressure of at least 20 kilogrammes per

35 80. em., this selected pressure depending

upon the quantity of methane required

in the resulting gases. i
4. A process for the production of town
gas as claimed in claim 2 or 3, charac-
40 terized in that the charge introdueed into
the gasification zone is composed approxi-
- mately of the pro_ﬁurtiops of 1 kilo-
gramme of fuel such as lignite contain-
ing 10 per cent. moisture, 0.8——1 kilo-
45 gramme of steam superheated fo 500—
200° G., and 0.16—0.20 cubic ‘metres of
oxygen at about 20° C., this charge
being introduced at the rate of about 110
kgs. per minute, and the quantity of
50 steani infroduced into the region of said
second zone which is adjacent the inter-
mediate zone being from 20 to 40 kgs. of
steam per minute at about 500° to 550°

C

45 5. A process for the production of town
gas as claimed in any of the preceding
claims, characterized in that the gases
are caused to remain in the second zomne
for a period of about 30 seconds.

60 6. A process for the production of town
g2s es claimed in any of claims 2—5,
characterized in that water is utilized in
the cooling of the gases in their path
through said second, zone and said water

65 produces steam which is imtroduced, at

least in part, into the region of the
second zone which is adjacent the inter.
mediate zone,

7. A plant for the production of town
gas from a combustible such ag lignite 70
fings or other pulverized solid or liguid
fuel having & heat insulated gasifieation
zone provided with means for the intrg-
duction under high pressure of a mixture
of steam and fuel and a gas containing 76
free oxygen, characterized in that said
gasification zone is contained &% the lower
end of a long tubular vessel and com-
municates with an upper elongated zome
through an upper aperture and an up. B0
wardly flared frusto-conical intermedinte
Z0ne, means being provided for cooling
said elongatéd and frusto-conical Eones,
and said elongaied zone having a larger
eross-sectional area than said gasification B6
zone and ferminating in an outlet for the
gases produced.

8. Plant for the production of town gas
from 2 combustible 28 claimed in claim
7, characterized in that said gasification 90
zone hag the shape of a surface of revolu-
tion inscribed in a sphere and the means
for the imiroduction of the pressurized
mixiure of steam and, fue] and = gas con.
taining free oxygen comprise mnozzles 95
that are so arranged in said gasification
zone that the jeis issuing thevefrom pro-
voke turbulence of the gases in said zone,

9. Plan for the production of town gas
from a eombustible as claimed in claim 108
8, eharacterized in that the nozzles are so
orientated that their jets are directed
tangentially to the gasification zone and
towards the 'aperture through which it .
communicates with the elongated some. 105

10. Plant for the production of town
gas from a combustible as elaimed in any
of the claims 7 to 9, characterized in that
the lower part of the gasification zone is
provided with means for withdrawing any 110
ash that is not carried away by the gases
produced.

11. Plant for the production of town
gas from o combustible as claimed in )
elaim 10, characterized in that the said 11D

.ash withdrawal means includes s lock

chamber,

12, Plant for the production of town
gas from a combusiible as claimed in any
of the claims 7 to 11, characterized in
that the means for cooling the elongated
and fhe intermediate zones consists of a
water jacket.

13. Plany for the production of town
gas {rom a combuslible 28 claimed in any 125
of the claims 7 o 12, characterized in
that means .are provided for the intro.
duction of gteam into the said elongated
zong in the region thereof adjacent the
intermediate zone.

120

130
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14, Plant for the production of town
gas from a combustible as claimed in
claim 13, characterized in that the said
steam-introducing means comprise itubes

5 -which extend along the wull surface of the
water jacket in the interior of the vessel
in a downward direction with a view to
piilizing 2 portion of the heat of the
gases for superheating the steam passing
therethrough.

15. Plant for the produetion of town
gas from a combustible as claimed in any
of the claims 7-—14, characterized in that
means are provided, controlled by the
15 flow of the steam for the said mixture of

i

fuel and steam, for controlling the flow
of oxygen.

16. A process for the produeiion of
town ‘gas from a combustible such as
lignite fines or other pulverized solid or 20
liguid fuel substantially as hereinbeiore
described.

17. Plant for the production of town
gas from o combustible such as lignite
fines oz other pulverized solid or Lquid 25
fuel substantially as hereinbefore de-
seribed with reference to ithe accompany-
ing drawings.

MARKS & CLEREK.
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638915 COMPLETE SPECIFICATION

2 SHEETS  This drawing is a repreduction of
the Original on a reduced scale.
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