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An Improved Process for obtaining Water Gas

Te, TomopoR LICATENBERGLE  of
Hehenstaufenstrusse 13, Stuttgart, Ger-
many, and De. Lopwic Karser, Hehlos-
gtrasss 4, Herbede-Ruhr, Germany, hoth

5 of (ierman nationality, do hereby declare

the nature of thia invention and in what

manner the zame is to be performed, io
be particnlarly deseribed and ascertained
in and by the following statement:—

1t is known 1o degas fuels in a salt
fusion bath and to gasity them hy blowing
in superheuied steam, the gases formed
rising in couniercurrent to the fuels in-
trodueed and being drawn off.

15 I{ is also known from U.8.A. Specifica-
tion Ne. 1921711 4o produce water gas by
pussing carbonaceoms fuel down ad ex-
teriorly heated shaft, which has an oullel
at the top for the vapours and guses ex-

20 tracted from the fucl by dry distillation
aud which dips at the bottom into a salt
melt, the fnel on introduciion inta the
Lutter being subjected to the aclion of
steant introduced into the salt mell in its

25 proximity.

On the other hand it is known not fo
allow the uuscs to ascend which are
formed by heating fuels in an exteriorly
heated shaft gencrator but te force them

80 throngh the Tuels under their own pres-
aure so that all the gases with the aid
o¥ steam enter inte further interaction
with the still undecomposed tuels,

This last process has the disadvantage

85 that the heat nceessary for imitiating the
interaction must be supplied from the ex-
terior, which is possible only when the
shaft generator has quite a small diame-
ter., since the wall of the shaft and the

40 fuel itself, beinyg bad heat conductors, are
capable of transmitting the heat meces-
sary for the reaction only with difficnliy,
and on the other hand the material of the
shaft wall does not stand =p to the high

45 temperature presented.

The present imvention rclates to the
production of water gas {rom solid, liguid
or gaseous fuel nf the kind in which the
fuel is heated in a salt melt baik in 3he

50 presence of steam, and is characterised
by the feature that the fmel is heated to
o high tempersture in the presence of
steam in a shaft which dips into the salt
melt hath, and the resulting masecus pro-

55 duets are then subjected together with the

10

fuel residue to a steum and heat treat-
ment in the salt melt bath,

During the forced passage throngh
highly heated salt melt on the one hand
the carbonie acid is reduced to earbon G0
monoxide and on the other hand {he heavy
Liydrecarbens and the methane ure split
up into Lydrogen and carbon monoxide,
The conditjors are partienlarly faveur-
able for the reduction of (he carbonic acid 69
and the decomposition of the higher
hydrocarbons and of the methans since
the gas mizture during its Dpassage
throngh the eolumn of fuel und ihe salt
melt is brought to higher and higher tem- 70
peratorea owing to the fact that the salt
melt as a heat transferrer always has a
higher lemwperature than the column of
fuel situated in the shaft gensrator.

Tn the case of the known salt melt pro- 75
eess mentioned in the iniroduetion, inas-
much as coke is employed us carbon, a
gy is obtained consisting chiefly of car-
bun mono¥ide and hydregen, apart from
the yas contained in the enke itself. In
the case of fucls which have not been
coked, however, somewhat large qmanti-
Hes of other guses have to be reclkoned
with as well which are expelled by the
heat of the salt bath., 'Lhe process of 83
the present invention differs from this -
known salt melt process in that the fuels
are nof only degassed and gasified, bub
that the rcgulting goses are converted
with the fuel and with addition of steam
into other gasvs, thai Is to say carhon
monoxide and kydrogen.

Since the fuel residue particules remain
suspended in the sult meclt or float on it,
whilst the impurities of the Iucl being 95
heavier than the melt, sink down {here-
in, the fuel residue particles are freed
Irom the jmpurities and made aecessible
to attack by the pases.

Tn the ease of the known process earried 100
oub in & shafi generator without galt melt,
the lower layers ef fuel hecome covered
over by the bmpurities remaining hehind
from the gasified upper layers, and there-
by are rendered inaccessible. Since the 100
temperature cannot be the same in ali
parts, as in the case of the salt melt
process, there can be no assurance that a
uniform gas will bs obtained.

The separation of the attackable from 110
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the unattackable particles brought ahent
by the salt melt in the present process
renders possible a practically complete
conversivn of the produced gases, tar
5 vapours and of the steam. Not only are
the hydrocarhons and the steam decom-
posed by the coked fuel particles but tha
carbonio acid is reduced as well, In this
way & wmizlure of carbon monoxide and

10 hydrogen which is free from ocarbonic

ucid 1s formed,

This pure mixture of carbon wonoxide
and hydrogen is snitable for the so-cailed
synthesis gas for the produetion of hen-
gine, On gecount of the importance of
obtaining benzine from coal or ths pases
produced {hergfrom the process according
to this luventibp represents a significant
advance as comparsd with the gasifying
process in the salt mel} which was hither-
to Imown, in whick Indeed a water mas
is produced but whieh is not free from
carbonic acid and hydrocarbons,

The accompanying drawing shews by

15

20

25

able for carrying out the prooess.... -
The plant consists of a retort with &
heating chamber @ and a reaction cham-

80 ber b, these two chambers communieat-

ing with one ancther through s channpe]

¢. The lower par§ of the chambers 4 and

b confaing a seﬁ

a shafl genevalor & is placed which ends
85 at a certzin distanes from the bottom of

the reaction chamber b, dipping into the

galt melt 4. At the top end of the shafb

genarator e there is attached an inferme-

diate bunker 7 which is provided with a
introducing sluice g, above which there
s 2 supply bunker ff Tu the eover of ths
reaction chamber b 1s ﬁrwideﬂ & gas
withdrawal conduit 4. alovw the lower
end of the shaft generator e, and ahove
45 the upper end thereof, there are sfeam
inlets & and 7.
The fue] passes from the supply bunker
A threngh the infrodnecing siniee g into
the intermediate bunker é and the shaft
50 gonerafor . As the shaff generator has
ne oublet at the upper end all gases

40

evolved in the shaft generator are forced

under the pressure of the gases together
with the fumel regidue through the salf
melt; as o result the varbonic acid is re-
duced by the carboa to carbon monexzide,
aed the heavy hydrocarbons and the
methane are convertad inte carbon mon-
oxide and hydrogen by the steam, so that
50 a pwre mixturs of carbon monoxide and
hydrogen remains.

T

way of example a schematic vertieal see~_ tion, such as for example in
tion through an example of ‘& plan sult-

t melt 4. In the chamber.

The plant described is intended more
particularly for solid fuels such ms brown
coal, mineral coal, peai and the like.
Liquid and gaseous fuels, however, may
also he worked up according to the new
process, and wilkout altering the appara-
tus. For converting the gases » tempera-
ture of at least 500°C). is necessary. The
lguid or gaseous fuel (e.g. Hlar or
methane) is forecd into the Eﬁaft e to-
gether with the steam through the steam
‘Inlet I under & pressure which exceeds
“that neecssary for forcing a way through
the sult melt into which the shaft e dips,
the iniroducing sluice g of course heing
closed. Conversion to water gas then takes
place in the paseous phase in {he presence
of steam (liquid fuel infroduced being
firgt converted to gas at the hinh tempera-
tare within fhe shuft &): C%:L + H.{0
= f]f? + oH,; CH, + 2H, 0 = 200
+ .

if the fuel to be used has a water von-
tent which suffices for the gasifving reuc-
e case of
“raw- brown coal, the supply of steam and
the apparatus necessury therefor may be
saved and the process simplified fo an
extraordinary extent us a result.
 Having now particularly deseribed and
ascerfained tho natvere of our said inven-
tion, and in what menner the sames is to
bo performed, we declare that what we
claim ig7—

1. A process for producing water gas from
solid liquid or gasevus fuel of the kind
in which the fue? ig heated in a salt melt
baih in the presence of steam, charac-
ierised by the featura that the fuel iz 100
Leated fo a high temperature in the pre-
seuce of steam in a shaft which dips into
the salf melt bath, and the resulting
gaseous products are then subjected to-
gether with the fucl residue to a steam 105
and heat treatmen} In the salt melt bath.

2. The improved process for obtaining
a pure mixture of carbon monoxida and
hydro%en substantially as hereinbefore
described with referenee to the accom- 1190
panying drawing.

8. The impreved plant for carrying out
the process hereinbefore described und
claimed substaniially as hersinbefore de-
seribed with reference to the accompany- 115
ing drawing.

. Mixture of carbon monoxide and
hydrogen: when made by the process here-
inbefare desoribed and claimed.

Dated this 3rd day of July, 1986.
MARES & CLEREK.
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