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This Invention relates to a process for the pro-
duction of a water gas particularly suitable for
synthetic purposes,

The purpose of the process according to the In-
vention is the production of water gas, In par-
ticular for synthetic purposes, by complete gasi-
flication by a continuous method, of liquid com-
bustibles, such as mineral ollg or their distillation
residues, gas oils, tars of any origin and so on.
According to the process of the invention the
liquid combustibles are gasified with the applica-
tion of a relatively small excess of steam, with-
out the assistance of catalysts, at temperatures
of above 1100° C, advantageously 1200-1300° C
and at high pressures of more than 10 atmos.,
advantageously between 15 and 20 atmos,; the
high reaction temperature is maintained by di-
rect combustion by means of oxygen of a portion
of the liquid combustible introduced into the re-
action chamber.

Liquid combustibles were employed hitherto In
gas production at the most for carburation of
the water gas admixed with the town gas. It has
indeed already been proposed to subject heavy oils
at temperatures of 700-1100° C, at ordinary or
reduced pressure or also with sHght excess pres-
sure, to a cracking operation and then {p pass the
cracking products for the purpose of their conver-
slon Into permanent gases, through likewise heat-
ed catalysts, as for example a catalysls chamber
filled with metallic iron, metallic nickel, iron
oxide, manganese dioxide and so on at a similar
high temperature and for the purpose of main-
taining the temperature to burn & portion of the
oll in the cracking chamber; this proposal direct-
ed essentially to the productlon of oll gas has
however not proved successful in practice, among
other reasons because the catalysts employed
tended to become sooted up.

A process which has been put into practice is
also known for the production of a town gas rich
in methane in the case of which the gasification
is carried out with the application of high pres-
sures of about 20 atmos, This process is however
only directed to the gasification of solld combus-
tibles, in particular such lignites from which a
reactive coke can be produced; the pressure-tight
reaction chamber is Alled with granulated lgnite
of the described kind and into the lignite mass an
oxygen-steam mixture is blown at & pressure of
about 20 atmos, the temperature being maintained
relatively low at about 750° C. ‘The composition
of the gas rich in methane produced in a continu-
ous operation, after washing out the considerable
quantities of carbon dioxide contained therein,
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corresponds substantially to the customary town
gas composition.

Finally gas producers fed with oxygen with
internal heating are known In which In a con-
tinuous operation coal dust is worked up. In
these planis the gasification takes place at ordi-
nary pressure with the application of a large
excess of steam and at relatively low tempera-
tures.

The purpose of the process according to the
invention is to produce from liquid combustibles a
gas intended in particular for synthetic purposes,
the methane content of which amounts to less
than 1%, that Is to say which is practically free
from methane, which also contains carbon di-
oxide In quite inconsiderable quantities and con-
sists essentially of carbon monoxide and hydro-
gen., A particularly important feature of the
process 1s the simultaneous applicatlon of high
pressures and high temperatures, By these re-
actlon conditions in fact the veloclty of the re-
actiong taking place is essentially Increased. The
application of the high pressure further allows of
an essential reduction of the dimensions of the
plant and a particularly favorable utilisation of
the waste heat. It fs to be recommended to ad-
Just the pressure so high that the impurities con-
tained In the crude gas (for example carbon di-
oxide and hydrogen sulphide) can be easily
washed out with water. Also from the point of
view of the carbon monoxide conversion which
may bhe necessary according to the purpose of
apblication of the gas, it is advantageous to work
with previously compressed gas. - :

The application of high pressures appears to be
in contradiction to that object of the process ac-
cording to the Invention according to which from
the liquid combustibles & practically methane free
gas Is intended to be produced, since as is known
in reactions which are Iinked up with a change
of the number of the molecules, an increase of
the pressure has for its result a displacement of
the reaction in the direction of a reduction of the
number of molecules. From the known equation
of the methane equilibrium

CO+3Hs2CHa -+ H20448.8 Cal

it is seen that by the increase of the pressure the
reaction is displaced towards the right and thus
the methane synthesls, that 1s to say & process
undesired in accordance with the present inven-
tion, is favored. The methane formation is,
however, in the process of the invention, re-
sirained by the high temperatures employed; at
temperatures in the neighborhood of 1100° C ang
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above, the gas contains In spite of the high preés-
gure no noteworthy quantity of methane.

The requirement of the process of the invention
as regards heat is provided for by combustion by
means of oxygen of a corresponding portion of
the liquid combustible atomised in the high pres-
sure reaction chamber. The temperature of the
reaction chamber which according to the Inven-
tlon should be at least about 1100° C, sultably,
however, about 1200-1300° C, Is adjusted accord-
ing to the desired composition of the synthesis
gases to be produced. In this case there is no
need to discuss the otherwise known relations
between temperature and gas composition. Ob-
vicusly for the production of a gas always of the
same composition the temperature in the reaction
chamber must be maintained constant; any vari-
ations can he compensated by regulatlon of the
oil, steam or oxygen supply without difficulty.
The steam necessary for the water gas reaction
is according to the Invention employed in a sHght
excesg, sultably such as 1s only a little above the
theoretically necessary quseriity, Accordingly
the steam content of the crude gas leaving the
gas producer is also very smail, varying for ex-
ample between 1 and b%. The distillation resi-
dues, for example the masut adventegeously ap-
plicable for the purpose of tha process accord-
ing to the invention usually contaln several per
cent of water, so that the quantity of the water
contained in the liquid combustibhie must be ac-
counted for in the water gas reaction.

With the high reaction temperatures employed
in the proecess according to the invention the or-
ganie sulphur eompounds contained in the liquid
combustibles will be subjeet to decomposition un-
der the action of the steam; the formed hydro-
gen sulphide can be eastly removed subseguently,
for instance by washing with water,

According to the process of the Invention masut
was gasified in an experimental plant, the tem-
perature belng malntained at 1200 T; the gas
had the following composition expressed i vol-
umes per cent ’

CO2 e A e 0.5
CO e e e 49,2
= £ 487
CHY o e 0.4
HO e o —— e m——am e 12

In the drawing s illustrated diagrammaticglly
in section an example of an apparatus applicahle
for carrying out the process of the invention,

The reaction chamber 1 1s surrounded by a
pressure tight double walled boller 2 including a
water chamber, which boiler 15 provided n the
interior with a heat reslstant lning 3, The water
chamber of the boiler is conhected by the tubes
4 with the steam collecting drum §. The lHgtdd
combustible passed through the tube § under
high pressure enters into the reaction space |
through the nozzles 1; imrnediately prior te its
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entry into the reaction space, to the liquid com-
bustlble through the tube 8 0xygen angd through
the tube 8 steam are supplied. A portion of the
combustible burns with the oxygen in chamber
| and here maintains the high temperature per-
manently; the lining 3 impedes losses of heat.
With the quantity of heat which does, however,
traverse the lining, in the boiler 2 low pressure
steam 1s produced which is taken off through the
tube 10 and can be usefully employed,

The hot gases passing out of the reaction cham-
ber 1 under high pressure and streaming through
the fire tubes 12 of the boiler Il produce high
pressure steam which by way of the connecting
tubes 13 collects In the collecting drums 14 and
streams through the collecting tube I5 to the
superheater 18, then through the pipe line 17 to
the place of employment, The quantity of the
steam supplied to the mixing nozzles T through
the tube 9 branched from the plpe 1T can be
regulated by the valve 20.

The gases passed through the draught tubes
of the boiler |1 pass through the channel 9 en-
closing the steam super-heater 18 and the oll
preheater 18 and then pask to purification devices
not {llustrated In the drawing.

It is to be recamrhended to Introduce the Hquid
combustible into the reaction chamber in finely
atomised form. A preferred method of chrrying
out the atomisation, which.car, however, be ef-
iected in other wdys, congists in that the Uguid
commbustible for example masut is emulsified with
some water and supplied to the atomiser in as
far as possible prebeated conditich under high
pressure for example at 86-100 atmog; the pres-
sure is now suddenly reduced to that prevafling
in ths reaction chamnber which fs éohsiderably
lower, for example 20 atmos, whereby &n ox-
traordinarity fine atomisation of the ofl is ef-
fected owing to the water emulstfied therewiith
being tmmediately converted Into stemsn,

Since accarding to ths inventiom the eorpléte
gasification of the ligquid combustibias tnkes place
without the asslstance of catalyats, obvlousty all
the disadvantages inherent In the application of
eatalysts are avolded, such &¢ thelr aooting wup,
the necessity for regemeration and so oh. A fur-
ther advantage of the gastfication of Lgutld eomn-
bustibles 18 due to the wery low ash cofitent of
these cambusiibles, whareby difficaliles of opera-
tion on account of slag formsation are Hkewlse
avolded,

A further advantage cohsists In that the Intro-
duction of the liquld eombustible iats the reae-
fion chaniber can be easily and accurately regu-
ulated and accordingly nlso the requireménts of
oxygen and steam to be deotermined by grelim-
Inary experiments can be aceurately adjusted
whereby a uniform operation, of the gas preducer

1g rendered possible. ;
GABOR SZIGETH.
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