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PROVISIONAL SPECIFICATION

A Process for the Production of Gas Mixtures containing
Carbon Monoxide and Hydrogen

1, Mycmamr STRINSCHLAZGER, of uo
nationality, formerly of Bussian nation-
ality, of B0, Forises Hali, Conuaught
Square, London, W.2, do hersby declare

5 the muture of this invenlion to he as
follows : —

This invention relaies to the production
of guseous mixtures contsining oarbon
manoxide and kydrogen suitable for use

10 in the Fischer-Tropsch prosess.

Tn order to carry oub the Fischer-

Tropsch process in the most sadisfactory

manner ihe proportion of hydrogen to

carbon monoxide should be hetween about
15 1.8 and 2.0 volimes of hydrogen per
volume of carbon monoxide.

(lases occunin%]in nature or arfificially
produced do not have the desired compo-
sition because they are usually rich in
carbon monoxide.  Ii is therefore meces
sary to apply particular progesses in order
to vhimin gases rich in hydregen, which
are then mized with geses rich in carbon
monoxide.

95 When coal is coked, coke and cole oven
gas are obtoined. Water gas, a gas i
In curbon monexide, may be obtained
from the cole, and a gas rich in hydrogen
may he prodmecd from the coke oven gas

30 by heating it with steam. If these gases

20

are mised a synthesis gas is obbained con-.

taining C0:H, in the propurtion of 1 2.
This process hus the drawback that the
coke being formed during coling and

g5 npusification is never vonpletely used up
and consequently tha ccal cousumption 18
oo high,

Tt is on ohjees of the present invention

to overcome the aforesaid drawhack and

46 produce a gas misture which van be satis-
factorily utilised in the Fischer-Tropsch
process in a cheap and efficient menner or
to produwce & gas migbure which by the
mere addifion of water gos will contain

45 kydrogen and earbon momoxide in the
curreet proportions,

With this object in view, the process of
the present invention for the production
of o pas mixture confaining earbon mor-

50 oxide and hydrogen suifable for use in
the Tischer-Tropsch synthesis comprises

heating a mixture of blue water gas,
hydrogen and coke oven gas in fLe pres-
etice 0f a cobalt or mickel catalyst, at a
temperatuze between 160 and 250° . 1o 55
produce an oil and g residual gas, which
Eaa iz then heated et a temperature
etween 1200 and 1450° C. and the product
mixed with blue water gas and a gas
which has been cbtained by heeting biue 60
water gas with sicam at a tempersture

“between 400 and 550° C. and them sepaz-

ating carbun diexide. This produces a
wps which is suitablc for use in the

ischer-Tropach syathesis, that is fo say
it confains between zboui 1.8 and 2.0
volumes of hydrogen per volume of carbon
monoxrde,

The cobalt, nickel or iron catalyst
employed mey, if desired, be activated
with an achivator such as fhoria, and the
catelysi Taay be mixed with a carvicr gireh
as kiesclguhr, maguesio or silica.

All the gases amployed in_ the process
should be purified se thab ithe; comtain 75
1ot mors than 0.4 gms. of fofal sulphur
per 106 eubie metres of gas,

The following example illustrates how
the process of the inveniion may be carried
info sffectk. : 84

030,000 cubic metres of blue water gas,
500,000 cuhic metres of coke oven gas and
100,000 cubic metres of hydrogen ave
mixed together o form 1,530,000 cubie
metres of o gas heremafter referred to as 85
Hynthesiz Gtas 1 having the following
composition s — CO=287.1%, H.=54.3%,
CH,=104%, CiHn=1.1%, C€0,=3.7%
and N,—=3.4%. The Synthesis Gas I was
then passed over a eobalt catalyst activated 80
with thoria snd mixed with a kieselguhr
carrier &b 4 temperatnra of 160 to 220° C.
and There was obtained per exbie metre of
Hynthesis Grag T a yield of 96 gms. of pri-
mary products and 0.4 cubic metre of 85
regidual gas, hepeinafter referred to as
TResidusl Gas 1. 'the treatment of
1,580,000 cubio matres of S{:nthesis Gas I
thus produced 612,000 cubic mefres of
Residual Gas T of the fo]lnwing‘cménﬁmi- 100
fon : —C0=17.0%, H,=24.0%, =
38.0%. CoH.=3.0% and O, +N,=18.0%.
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The Begidual Gas T was then heated with
stearn in tha preportion of 1.0 kgm. of
steam per cuble metre of Rosidual Gas T
af a lemperature of 1400° C. without o

8 cutalyst, and there wuz obiuined per cubic
metre of Residual Gas T 2.2 cvbie metres
of a pas of the following composifion ; —
C0=270%, H,=571%, CH,=14%,
C0,=-8.9% and N,=11.0%. 'Thers was

10 thus produced 1,545,000 cubie metres of

gas, which was then mixed with 275,600

cubic meires of blue water gas and 175,000

eubic metres of 5 gas ohiained hy heating
blue water gas with steam at 450° C, and
lhen washing oul the carbun dioxide by
means of an aqueous solution containing
a mixtare of a(]]:l'ylolamjne bases, This

produces 2,095,000 cubic mefres of a gas
bereinafter referred to as Synthesis Gus I1

of the dfollowing composition:--Cl= 20
20.0%,, n=083,0%, CH,=1.09% ani
GO, N=12.0%.

This gas can be subjected to the Fischer-
Tropseh process and it then yields 140
gms, of primary products per cubic metre, 25

Tha cozl consamption is 3.55 tons per
ton of primary products.

Dated this 10th day of May, 1940,

. FELETNGTON & FIFE,
Consulting Chemists and Chartered
Palent Agents,

20 to 28, Holborn, London, E.C.1,
Agents for the Applicant,

COMPLETE SPECIFICATION

A Process for the Production of Gas Mixtures containing
Carbon Monoxide and Hydrogen

1, Mrcmapr StEINscHIAEGEE, of 20
natienality, formerly of Bussian nation-
ality, of 50, Portsea Hall, Conunsught
Square, London, W.2, do hersby declare
the nature of this invention and in what
manner the same is to ‘be nperférmed, to
be purlicularly described and ascertained
in and by the following statement;—

This invemtion relates to {he production
v paseous mixtures containing carbon
monoxide and hydrogen suitable for use
in the FischenTropac‘zL Provess,

Iu order to carry out the Fisher-Tropsch
process in the most satisfactory manner
the proportion of hydrogen to carbon mon-
oxide should ke between 1.8 and 2.0
volumes of hydrogen per volume of esrbon
45 monoxide. L

Gases oecurring in nature or artifinially
produced do not have the desired composi-
{ion beeause fhey are nsually rick in carbon
monogxide. I is therefore necessary o

50 apply particular processes in order fo
gblain gases rich in hydrogen, which are
then mixed with gases vich in carbon mon-~
oxida. : _

‘When coal iz coled, coke and colke oven

55 was gre obbained. Water gas, a gas rich

in earbon monoxids, may be obtained from

the eoke, and a goes rich in hydrogen may

be priduced from the coko oven gas by

henting it with steam. If these yascs are

g0 mixed s synthesis gas is ohtained coniain-

ing 0 : H, in the proportion of 1:2. This

roregs has the drawback jbat the coke

eing formed during ecking and gasifica-

tion is never completely vsed up and von-

OF lslequenﬂy ihe coal comsumption is foo
igh.

%t is an objeet of the present inveniion
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to overcome the aforesaid drawback and
produce o pas mixinre which ean be satis-
tactorily utilised in the Misoher-Tropseh
process in o cheap and eflicient wanner or
to produce u gas mixture which by the
mere addifion of water gas will eontain
hydrogen and carbon monexide in the
correct proportlens.

" With thiz object in view the present in-
vention provides a process for the produe-
ilon of a gas mixiure confaining earbon
monoxide and hydrogen suitable for use
in tha Fischer-Tropsch synthesis whick g0
comprises heating a mixture of hlue water
gas, hydregen aund coke oven gas in the
presence of a cobalt, or nickel catalyst, at
a temperature hetwesn 160 and 250° , to
produce un oil and a residual gas, which
gaz 13 then heated with sleam al 2 tewm-
perature between 1200 and 1450° €. and
the product mized with blue water pas and
a gas which has been gbiained hy heating
blue waber gas with steam af o temperature
between 40t and 550° G. and then separai-
ing carbon dioxide, This produces a gas
which is guifable for use in the Fischer-
Tropsch synthesis, that 1s o say it con-
tains between abont 1.8 and 2.0 volumes
of hydrogen per volume of carbon mon-
uxide,

The cobalt, nickel or iron caialyst cin-
ployed may, if desired, be activated with
an activator such ag thoriz and the catalyst 100
may be mixed with a earrier such ag kesel.
gulr, magnesia, siliea, pumice or
aluminium earths,

All the gases smployed in the process
should be purificd ao that they contain not 106
mors than 0.4 wms. of tolal sulphur per
100y eunbic meires of gus.

70

7H

85

90

95



574,048 3

The foliowing sxample illusiraies how
the process of the inveniion may be
eorried into effect:

930,000 cubic meitres of blue water gas,

b 500,000 cubie metres of coke oven gas and
100,000 oubie metres of hydrogen are
mixed together to form 1,680,000 cuhbic
metres of a gas hereinafter refarved to as
Synthesis Gas I having the fellowing
composition :— O0=27.1%, H =54.8%,
CH=104%, CHn=11%, 00,=8.7%
and N.=8.4%. The Synthesis CGtas I was
then passed over a cobalt catalywi sctivated
with thorie and mixed with a Ideselguhr
carrier at o temperature of 160 to 220° C,
and there was obtained per cubic metre of
Synthesis Gas I a yield of 96 gms. of pri-
mary products and 0.4 cubic metre of
residual gas, hereinafter referred fo ag
20 Residual Gas 1. 'The ireatment of
1,530,000 cubic metrea of Synthesis Gas 1
thus produced 612,000 cubic metres of
Residual Gus I of the following composi-
tion ;--CO=17.0%, H.=240%, CH,=
25 88.0%, C.H.=3.0% and G, N, =18.0%.
The Residual Gas I was then heated with
glcam in the proportion of 1.0 kgm. of
gteam per cubic mefre of Residual Gas T
at a temperature of 1400” U. without a
eatalyst, and there was obtained per cubic
metre of Besidual Gras I 2.2 cabic metres
of a gas of the following composition :—
CO=27.0%, M.=571%, CH,=1.4%,
00,=35% and N,~11.0%. Thers was
35 thus produced 1,345,000 cubic metres of
gas, which wag then mived with 575,000
cubic wetres of blue water gas and 176,000
cubie metres of @ gos obtained by heating
blue water gas with steam ab 450° C. and
49 then washing out the carbon dioxide by
means of asn aguecus solution confaining
s mixtare of alkylolamine bases. This
Eroduces 2,095,000 cubic welres of o ges
ereinatier referred to a8 Synthesis Gas IT
45 of the following?’_ eomposition : —00 =
Ao,

10

15

29.0%, H,—58 CH,=1.0% and
CO, -+ N.=12.0%.
This gas can be subjected to the Fischer-
Tropsch process and it them yields 140
0 gms. of primary products per cubio metre.
The coal eonswmplion 13 8.55 fons per
ton of primary producis.

The expression ©° primary products * a3
used herein meuns hydroearhons contain-
ing three or more carbon atums in the mole- 55
cule ohiained in the synthesis and does not
include the oil yield in the coke oven plant,

Having now perticularly deseribed and
ascertained the mature vf my eaid inven-
#ion end in what manuer the same is to 60
be performed, I declare that what I claim
15—

1, A process for the production of a
gas mixture containing varlon monoxide
and hydrogen suitable for wse in the 65
Fischer-Tropsch synbhesis which comprises
heating a mixture of blue water gas,
hydrogen and coke over gas in the presence
of a cobalt vr niclel catalyst, at a fem-
perature between 160 and 2507 C. to pro- 70
duee an oil and a residual gas, which gas
is then heated with steam at a temperature
betwaen 1200 and 1450° C. and the product
mixed with blue water gas and o gas which
hus Leen obtained by heating blue water 75
gas with steam af a temperature between
400 and 5860° C: and then separafing
carbon dioxide,

2. A process asg claimed im elaim 1
wherein the cobalt, nickel or iron catalyst 80
is onofivated with an activator such as
thosda.

8. A process as claimed in claim 1 or
2 wherein all the gases employed in {he
process are purified sv that they conbain 85
not more than 0.4 gme, of fotal sulphur par
100 cubic metres of gas,

4 A process for the produetion of =
gas mixjure conbaining carbon monoxide
aud hydrogen suitable for use in the 8§
Fischer-Tropseh synthesis substantially as
deseribed with reference to the Example
given .

f. (Gtas mixtures confsining carbon
monoxide and hydregen sultable for use in 95
the Fischer-Tropsch proeess when produced
by the process claimed in any onc of the
preveding claims.

Dated this 12th day of May, 1041,

ELXINGLON & FIEFE,
(onsulting Chemists and Chartered
Patent Agents,

20 to 23, Holborn, London, E.C.1,
Agents for the Applicant,

Leamington Spa: Drinted for His Mujosty’s Stationery Oftice, by the Courier Press.—1946, Published at
The Patent Office, 25, Southampton Buildings, Tondon, W.0.2, from which eopies,
price Is, 0d. each (inland) 1s. 1&. (abroad) mag be obtained.



