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COMPLETE SPECIFICATION

Process for the Production of a Water Gas particularly suitable
for Synthetic Purposes

T, Gapor Szaerrs, Hungarian clfizen,
of 20, Tisza Kilman-iér, Budapess, V11,
Hungary, do hereby declare the nature of
this nvention and ir what manner the
same is o be performed, to be particu-
larly described and ascertained in and by
the following statement ;—

This invention relates to & process for
the production of a waler gas particularly
suitable for synthetic purposes.

The purpose of tha process according
the invention is the production of waler

28, io particular for syuthetic pnrposes,

y eomplele gasification by u pontinuons
method of liquid combustihles, such as
mineral oils or their distillation residues,
gas oily, ters of amy ovigin and se on.
‘According to the process of tho invention
the liquid combustibles are gasified with
the application of a relatively small excess
of steam, without the assistance of cala-
lysts, at femperatures of ahove 1100°C.
advantegeously 1200-1300°C and at ligh
pressures of more than 10 atwos., advan-
tageously between 15 and 20 atmos; the
high reaction femperature is maintained
by dirert combustion by means of oxypgen
of u portion of the liguid combustible in-
troduced into the reaction chamber,

The purpose of the proeess arcording o
the invention is to produes from liguid
combustibles a gas intended in particular
for xynthetic purposes, the methane con-
tent of which swmonnts fo less than 1%,
that is to say which is prachicelly irvee
[rom methane, which alse contains carhon
dioxide in quite inconsiderable guentities
and ponsists esseniially of carbon mon-
oxide and hydrogen. -A particularly im-
portant feafure of the process 1g the simral-
taneous application of high pressures and
high femperatures. By thuse reaction con-
ditins in fact the velocity of the reac-

tions taling place is essentially inerensad. -

45 The application of the high pressure fur-

60

{her allows of an essential reduction of the
dimensions of the-plant and a particular
Pavourable utilisation of the waste heat.
Tt is to be recommendad to adjust the pres-
sure so high that the impurities contained
in the crude gas (for example carhon
dioxide and hydrogen sulphide) can be
easily washed out with water. Alsoe from
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lhe point of view of the verbon monvside
conversion which may be necessary accord-
ing to the purpnse of application of the
gas, it is sdvantageous to work with
previously cumpressed gas.

Tha application of bhigh pressures
-aﬁpea.rs to be in contradiction tu that
vbject of the provesa according to the in-
vention according to which from the
Yiqaid combustibles a practically methane
free pras is inlended fo be produecd, since
as is kuown in reactions which are linked
up with a change of the mumber of the
molecules, an incrense of the pressure has
for s result a displacement of the reac-
tion iz the direction of a veduction of the
number of molecules.  From the known
cquation of the methane equilibrium
CO +. 80, 5—= CH, + H,0 + 48.9 Gul
it is seen that by lhe increase of the
pressure the resction is dis laced towards
the zight and thus the melbhane synthesia,
that is to say a process undesived in
aceordance wibh the present invention, is
favonrad. 'The methane formailon is,
however, in the process of the invention
restrained by the high {emperatures em-
Eloyed; at temperatuves in the neighbony-

cod of 1100°C and above the gas contains
in spite of {he high pressure no aoteworthy
quantity of methane.

The requirement of the process of the
inveniion as regards heat is provided for
by comhustion by means of oxygen of &
eorresponding portion of the liquid eom-
bustible atomised in the high pressure
reaction chamber. - The temperature of the
reaction chamber, whick aceording fo the
invention showld be at least about 1100°C.
enitably, however, about 1200-1300°C. is
adjusted according tothe desired composi-
tion of the synthesis gases to be produced.
Tn this case there is mo need fo disenss
4he otherwise known relation hetween tcm-
¥erai-m'a and ras. composition, Obviously

or the production of & gas always of 1he
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same composition the temperaturs in the 100

reaction rhamber must he maivtained eon-
stant: any veriations can he compensated
by regulation of the oil, steam or oxygen
supply without difficulty. The steam
neressary

aecording to the invention, smployved in a

Prics 45 64,

for the water mas reachion is, 105
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sligfﬁ: exeess, suitably suck as Is only &
little above the theoretically necessary
gquantity. Accordingly the steam content
of the crude gas leaving the gas producer
§ is also very small, varying for example

hatween 1 and 5%. The distillation resi-

dues, for cxemple the masut advan-
fageously ap-plicaﬁla for the pnrpose of the
process according to the invention usually
contein several per cent of water, so that
the quantity of the water contained in the
liquid comhustible must be aceounted for
in the water gos reaetion,

With the high reaction temperatures
employed in the process according to the
invention the nrganie sulphur compounds
goentained in the Jiguid combustibles will
be subject to decompoesition under the
action of the steam ; the hydrogen sxlphide
20 .formed can be readily remaved subse-

quenily, for instenec by washing with
water, ;

According fo the process of the inven-

tHon masut was gasified in an experimen-

95 tal plant, the temperature being main-

tained at 1200°C; the gas had the follow-

g composition expressed in volianes per.
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- In the drawing is illustrated diagram-
85 matically in section » form of construc-
tion of an apparatus applicable for carry-
ing out the process of {he invention.
The reaction chamber 1 iz surrounded
by a pressure tight doulle walled hoiler
40 2 including a water chamhber, which boiler
is ;Jl'ovide% in the interior with o heat
regigtant lining 8. The water chamber of
the hoiler is connected by the fubes 4 with
the steam collecting dram 5. The Tigaid
5 combustible passed through the tnbe 6
under high pressure enters into the reszc-
tion space 1 through the nozzles 7; imme-
diately prier to its entry into the reaction
spuce, to the liguid ecombustible through
50 ths tube 8 oxygen and flirough the tube
Y steam ars supptied. A portion of the
eomhbustible burns with the oxygen in
chamber 1 and here miainlains bhe high
temperature permunenily; the lining 3

55 impedes losses of heat, With the quantity

of heat which does, howevar, 4raverse-the’
Tining, in the boiler 2 low nressure steam.

1s produced which is faken off thremeh the
tube 10 and ean be usefully emplayed.
The hot gosses passing out of the reac-
tion chamber I wnder high pressure and
strenming through the fire Gubes 12 of
the boiler 11 p1'u§uue high pressure steam
which by wav of the connecting tubes 13
45 collects in the collecting drums 14 and

60

- therewith heing immediately converted

streams lhrough the eollecting tube 13 to

e superheater 16, then throngh the pipe
line 17 to the place of employment, The
(uantity of the steam supplied tv the mix-

ing nogzles 7 through the tube 9 branched 70
from the pipe 1T can be regulated by the
valve 20,

The gases passed through the draught
tubes of the boiler 11 pass through the
channel 19 enclosing the steam super-
heater 16 and the vil preheaier 18 aml
then pass to purificaiion devices not ilins-
trated in the deawing.

It is {0 be recommended fo introduce
the liquid combustible into the veaction
chamber in finely atomised form. A pre-
frrred method of carrving out the atomisa-
fiom, which can, however, be sfferted in .
other ways, consisis in that the lignid
combustible for example masut is cmulsi-
fied with some wafer and supplicd {o fhe
atomiser in ag far as possible preheated
condition uader high pressure for sxample
at 80-100 atinos.; the pressure is thus
suddenly reduced fo thai prevailing in tha
renctivn chamber which is considerably
lower for example 20 atmos, whereby an
extraordinarily fine atomisation of ilie o0il
i effected owing to the water emulsified

80

80

¢ 95
into steam,

Since according to the invention the

" complete gasification of the lquid com-
‘bustibles takes place without the assist

ance of eatalysts, obviously sll the disad-
vaniages inherent in the application of
catalysts arc avoided, sueh as $heir sooting
up, the necessity for regeneraiion and so
or, A furither advantage of the gasifica-
tion of Hguid eombustiblag is dne to the 105
very low ash content of these eombust-
ihles, wherehy difficulties af operation nn
account of slag formation are likewise
avoided. |

A further advantage onsisis in that the 110
infroduction of the liguid combustible into
the reaction chamber pan be easily and
accurately regulated and aceordingly also
the requirements of oxymen and steam to
ba determined by preliminary experi- 115
ments ean be accurately adjusted where-
by 2 uniform operslion of the gas pro-
ducer is rendered possible,

Having now parlicularly deseribed and
aseerfaived the nature of my sajd foven-
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Fion sud in what manner the same is to

Le performed, T declare that whet I
claint 18—

1. Process for the production of o prae-
tirally methane-free” water gas peor in
carbon dioxide, and purticularly suitable
for technical syvutheses, wherein liguid
comhustibles (for example mineral oils or
their distillation residmnes, gaz oils, tars
and s0 om) are zasified in & Teaction 130

125
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chamber, without the asmistance of cata-
Lysts, ata pressure of more than 10 atmos,
advantageously hetween 15 and 20 aiizos,
al temperatures of above 1100°C, advan-
tagevusly 1200-1300°C, with the applica-
tion of an execess of steam only slizhtly
pxeeeding the steam reguirement of the
water gag reartion, the %1gh temperature
being maintained by combustion of o por-
tion of the combustible introuced into tho
regction chamber by mesns of oxygen.

2., Process as elajmed in claim 1, in
which a portion of the steam negessary for
the water ras reaction is gupplied te the
reaction chamber with the ligquid cambust-
ible itself, in the form of wabter emnlsified
therein,

8. Process for the produckion of 4 prac-
fieally methane-free water gas poor in
carbon dioxide, particularly suitable for
techrienl syntheses, substantiolly es de-
sceribed.

4, Apparatus when nsed in & proeess ag
claimed in any of elaims 1-3 substantially
as described and illustrated in the accom-
poaying drawing.

Dated the Tth day of December, 1839.
CARPMARLS & RANSFORD,

Agents for the Applicant.

24, Southampton Buildings,
London, W.(.2,

Leamington Spa: Printed for Hin Majesty’s Stelioncry Qffice, by the Cowrier Press.—1041,
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