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COMPLETE SPECIFICATION

Process for producing Synthesis Gas by Casification of Fuels Under
Elevated Pressure .
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dioxide is taken up by lhese solutions and

We, MurartopsEriscsarr  ARTIEN-  with and without the addition of carbon
GUIELLSCHAvT, & C(orporation organised dioxide. 55
under the Lawg of Germuny, of 43, T, for example, low-temperaiure coke
Hockenheimer Anlage, Frankfurt-on-the- prO(fuued from minerul coal he gasified

§ Main, Germany, do hereby declare the under a pressure of 10 atms. with oxygen
nature of (his invention and in what and steant, abuvat 0.13 ¢nbie meire of
manner the same is to be performed, tv  oxygen and 0.93 k.z. of steam being U
e particularly described apd asceriained nee e per cubic metre of erude gas, with-
and in by the following statement:— onit adding earhon dioxide, a gas of the

10 This invention relates to a proness for tollowing composition is obtained:
produging synthesis gas by gasitication Cl,=28.5%, CH,=6.5%, Cu=18.5%,
ol fuels under elevaied pressure. H.=47.0%, ¥, +remainder=1.5%. 85

Tt is known to gasify solid fuels under Tf a part of the steam (aboui 0,28 ky.)
elevated pressures of several almospheres be replaced—under otherwise identical

15 by means of uxygen and ample quantities working sonditions—Dby 0.2 cubic melre
ol sleam, with or without the addition of CO,, the gas composition is chauged
of carben dioxide, fo form a guws 1M approximately the following manner:— 70
high in methane and sujtable for icwn £0,=35,0%, CH,=1.0%, C0=21.0%,
gas supply after removal of the carbon  H,=42.0%, N,+remumder=1.0%.
20 diexile and other impurities particularly The methape confent—upon which the
tar, benzine and sulphur comwpounds. solution of the problem underlying the

Tu the pgasificeiion of $uels with invention is snbstantially dependent—is 75
gasification media consisting of mixtures thus reduced from 6.5% to 1%, and the
of nir and stesm it Dbas already been zativ of CO to H, Is adjusted to the

25 proposed to add carbon dioxide o such desired stoichiometric condition. The
gasification media in order to in¢rease the resulting crude mas is cooled in the usnal
yield of eombustible gases produced per mauner and freed from condensable con- 80
wit quaniity of fuel trealed. stituents. The carbon dioxide is then

The present invention aimy at separaled from the crude gas. This can

30 producing synthesis ges practically [ree be done, fur example, by ewploying the
methane and having a carboa monoxide per se known pressure water washing.
to hydrogen rativ of, fnr example, 1:2 The scparation of the carbon dioxide 85
by the gasification ol fuels under an furnishes a gas Dmmediately suitnble for
elevated pressuré of for example 5 to 50 the synthesis. The removal of ihe

85 atmosplieres, gulphur from the gas is eflected in knowa

To this end, according to the present manner, {ur example by the use of a
inveniion carbonacevus fuels are gusified purilying mass or together with the 20
by means of oXygen-steam mixtures carbon dioxide in the pressure water
containing about 0.1 to 0.2 N.T.P. cubie washing. DPart of the carbon diowide

40 metres of oxygen per N.T.F. cubic metre  separaied is returned o the gus producer
of gas produced, and earbon dioxide is  for adding to the gasifieation mediwu,
ndiled {o the gasification medium in after ji Lies fivst been compressed to the 95
amounts ranging from ubout half to three gasificallon pressuva.
tilnes the valume of oR¥vzen cmployed, so Tnder eertain conditions, for example

45 as to reduee the formation of methane when the gasification is carried out under
and ta adjust the ratio of earbon monoxide high pressure, if is convenient tu produce
to hydrogen in the end gas fo a deter- the carhon dioxide under pressure, siuce 100
sited volome smounting to upwards of in thai case separale compression of the
about one volwne of esybon monoside to  carbgn dioxide is not necessary, TPor this

50 two volumes of hydrogen. purpose processes such as purifying the

The advantages of the process of the gas with the ald of orgenic or inorganic
present imvention will be explained by eolutions are suitable, The carbon 105
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-can - be driven off therefrom = under
pressure by heating. Tt is produced
under-a pressure that is slight v lower
than the gasification pressure, owing to
5 the resistances to flow in the apparatus;
g gimple eireulating pumpisthen sufficient
to return the carbon divxide to ths gas
producer. The carbor dioxide is prefer-
ably heated, for example {o temperatures
10 of 500° €. before its cntry into the gas
produesr, either glone or mixed with ihe

steam., This results in & saving of
osygen. At the same time, this
measure also provides a means of

16 additionally influencing the gas com-
position.  Sinee the addition of carbon
dioxide has s cooling action on the
gasification zone, in the same way as
excess steam, the nddition of steam to the

20 uzygen may be reduced accordingly,
Together with the carbon dioxide,
inferior tars and nils, or the like, or
liydrocarhons produced in the synibesis—
particularly gaseous ones, such as

5 methanc—may be returned ty the aag

producer, in order to split them. The

carbon dioxide may also be more or less
saturated with steam, by irrigation with
hol water vapour condensate produved
80 during the covling of the gas, su that
further steam is saved, Combustible
guses also produced when separating the
carbon dioxide frum the crude gog ure
rendsred re-utilisable by their return to
35 the gas produeer, I is possible, in
known manner, to add suhstances having
a catalytic sction, such as meiul oxides

ar oarbonutes or the liks, to the fuel, in

order to iufluence the gasification
~40-reactions in the desired directioxn.

With the present process it s nossible,
while uiilising the preat advantages of
gasification nnder u pressure of several
atmospheres, 1o suppress ihe otherwise

45 unavoidable formation of nethane, and
at the same time to adjust, to a consider
able extent, the proportion of earhan
monexide and hydrogen to the most
favourable

50 synthesis,

‘Bus by the gasification of

value Jor the subsequent

Having naw particularly described and
ascertained {he uature of onr said inven-
and in what manner the same is tu De
performed, we declarc that what we claim
18—

1). A process for producing gynthesis.

nels under
pressures of severul atmespheres by
means ol exygen-steam mixfures, con-
taining about 0.1 fo 0.2 N.I.P. cukio
metres of oxygen per N.T.P. cubic metre
of gas produced, W%lil:h Drocess comprises
adding carbon dioxide to the gusification
medium in amounis ranging frora about
half to three times the valume of oxygen
employed so as to reduce the formatinn of
methane and to adjust the ratin of carben
monoxide to hydrogen in the ond was to
determine value, amounting to upwards
uf about [ volume of carbon monoxide to
2 volumes of hydrogen.

2). Process as claimed in claim 1, in
which the carbon dioxide separated from
the rrude gas, or a part thereof, is added
to the gasificatior medium,

.3). Process as claimed in claimy 1 aud
2, in which inferior liquid hydrocarhons,
produced in the eooling of the gas or from
vu extraneons source, or hydrocarboms
produced in the subsequent synihesis,
particularly  gaseowms ones, asweh s
methane, are returned with ihe carbon
dioxide to the gus producer, and gplit,

4}. Process as elalmed jn claims 1 t0°3,
in which the carbon dioxide is irrigated
with hot water vapour condensate from
the gas cooling and more or less
saturated with steam, before it ig returacd
to the gas producer.

b). Process as claimed in elaims 1 o 4,
in which the carbon diozide is heated,
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alone or topether with steam, before- -

futroduction infe the gas producer.
G). The process of prodaein, synthesis
gas, substantially as descrihef, T
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