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"A Process for the Production of Gas Mixtures c:qﬁ'_'tf_aining Carbon
. Monoxide and Hydrogen .. .

T, Mromamr STRINSCHLAEGER, of mno
nationality, formerly of  Russian
nationality, of 50, FPortsea Hall, Con-
naught Squure, London, W.2, do hereby

§ declare the nature of this invention o be
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na follows:—-

This invention relates to the produstion
ot gaseous mixtures containing carbon
monoxide snd hydrogen suifable for use
in the Fischer-Tropsch process.

In order to carry out the TFischer-
Tropseh process in the most satisfactory
manner e proportion of hydrogen o
sarhon monoxide should be between about
1.8 and 2.0 volumes of hydrogen par
volume of earhon mounoxide. )

(3ases occurring in fature or artificially
produced do not have the desived compo-
gition hecause they ‘are usually zich in
earhon monoxide. Tt is. therefore neces-
sary to apply partionlar irac.ese’.es in order
to obfain gases rich in hydrogen, which
are then mixed with gases rich in carbon
monoxide.

When goal in ecoked, colee and coke oven-

gas are obisined. "Water gas, a gas rich

in earbon monoxide, may he obtained-

from the coke, and a gus rich in hydrogen
may be produced from the aoka oven pas
by heating it with stenm. I fthesc gases
ars mized a synthesis gas is obtained con-
taining C0.:H, in the proportion of 1:2,
Thia process has the drawback that the
roke being formed during coking and
gasification 1y never completely used wp
and consequently the cool eonsumption is
too high. .

Tt is an object of the present invention
to overcome the aforessid drowback and

produce a gas mixtnre which can be-

satisfactorily ufilised i the Tipchar-
Tropseh process.in a cheap and efficient
ynanner or to produce a gas mixture which
by the mere addifion of water gas will
eontain hydrogen and carbon monoxide in
the correct proportione. .
With this object in view, the process of
the present invention for the production
[Price 1f-] ’

of a gas mixtire containing earhon,
monoxide and hydrogen suitable for use
in the Fischer-Tropsch synthesis com-
prises heualing coke with at Teast 1509
far exampla 200% of the theoretical
amouttt of  steam. required for the water
gas reselion,, of o, temperatuie of between
900 and 1100° (. #n produce a gas con-
taining more hydrogen and carbon dicxide
than is normally present in blue water
gas, preferably réinoving carbon dioxide
from the said-gas, shixing the residue with
coke oven gas in ‘such proportiom as to
proddec o gas confaining earhon monoxide
and hydrogen in a proportion sultable for
uge in the Hischer-Iropsch process, heat-
ing the mixturo
presence of a cohalt, nickel or iron cata-
lyst at a {empeFature hetween 160 and
a50° C:, to produce oils and gaseous pro-
duets rich in methane, and heating the
sald gaseous products with steam af a tem.
perabure between 800 and 900° . in the
presence df a nickel or jrom catalyst fo
produce ‘a. ‘gés which on admixture with
normal hlue water gas 1s suitable for use
in the Mscher-Trapsch process.

The eobalt, nickel or iron catalyst em-
ployed may, if desired, be activated with
an activator such as thoria and the cata-
Iyst may be mixed with a carrier such as
Lieselguhe, magresis, silica, pumice or
alusfinium earths,. * .

All tha grases eniployed in the process
shauld he purified, so thot they eontain not

fhug }Jroduced_ in the.

573,923

60

56

60

70

80

more than 0.4 gms. of .total sulphur per
L71]

180 cubic metres of zas.

. The - following ezample illustrates how
the-proeess of the invention may be earried
into effect.

foke was treated with 2009 of the
theoretical pioporiion of stesm zequired
for the blee water gas reactinn at 2 tem-
perature of 9507 {1 and there was thus
produced o gas kaving the following com-
position : —C0=286.0%, H,=538.09,, CH,

80

=1.0%, 00,_. 27(}% and N—n= 3.0%. This 93

gas . was o wpshed o with o =olufiom

20,90



- gas was mixed with 500,000 cubic metres
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#7323
containing o  mixture of alkylol- ing  composition: —C0=24.0%. H,=
amine quascs to remove  carbon . Gi.0%, CH,=1.09% and CO,+N,=8.0%.

dioxide and a gos was obtained having
the following composition:—C0=33.4%,

B,=56.4%, Ol,=1.0%, C0,=1.0% and’

N,=8.2%. 1,000,000 cubie metres of this

of a coke oven gus having the following
compesition : —CO0=7.0%, I=540%,
OnHm=3-6%s C}H_1=29.U%',— N2=4'4’%
and CO=2,0%.
15011000 cubic metres of a gas herein-
after referred te as Synthesis Gas I of

the following composition : ~~C0=27.5%, -

H,=55.3%, CH,=10.4%, C,H.=1.2%

and 00, + N, =5.6%. The Synthesis Gas I -

was then passed over a coball eatalyst
sotivaled with thoria and mized with a
kieselgubr carrier at o temperature of
160—220° ¢, and there was oblained per
cubic metre of Synthesis (Gas T a yield of

. 70 gms. of primary products and 0.5 cubie
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metre of residual gas heréinafier referred
v o Fesidual Gas I. It will thus be seen
that a confraction of volume of 50%
took Dlace. The Residual Gas I Tad
the following composition "—£0=21.5%,
H,-32.99%, CH,=32.0%. CIh=24%
and 00, +N,=11.2%. The Residual Gas
I was then mixed with steam in the pro-
portion of 0.56 kgm. of steam per cubic
nietre of gas and the mixture heated in the
presence of u mickel calslyst containing
109 Ty weight of magnesium oxide at a
temperature of 800° C. There was thus
cbimined per eubie metre of Residual Gas
T 2,15 eubic mefres of a gas of the follow-

Mhere was thns produced -.

1,610,000 cubic metres of this gas were 40

then mixed with 1,000,000 tubic of blue
water gos and there was thus oblbained
2,610,000 cubic meives of a gas herein-

“after veferved fu ux Synthesis Gag 11 of

the following composition : —CQ=30.5%, 45

a=61.0%, CH,=0.7% and CO,+N,—
7.8%. By subjecting this Synthesis Gas 11
to the Iiseher-Tropsch process about 140
ams. of primary produet: and 0.25 cuhic
metre of residnal gam can be cbiained per

. cubic metre of gas,
" . The residual gas hereinafter reforred te

s Residual Gas IT obtained after the
Synthesis Gas IT has been subjected to
the: Fischer-Tropsch process (the composi-
tion of the Residual Gas Il was
as - follows: —(C0=21.0%, H,=31.0%,
(L, =14.0%, and C0,4N,.=8L.0%) may
be used for heating the coke oven plant,
the plant employed fn ireating the Resi-
doal @tas T with steam and for heating the
plant employed in ihe sulphuy purification
and it is then found that tha coal consump-

“%ion iz about 3.0 tons of casl per fon of

primary produets produced. The expres-
sion  ** primary products ¥ dees ot
include the oif yield in the coke oven
lant, -

¢ Dated this 10th day of May, 1940.

. BELKINGTON & FIFE,

. Consnlting Chemists & Chartered
o Patent Agents, .

" 20 to 23, Holborp, Jondon, EC.1,
TS Agents for the Anplieant.

T IROTISTIONAL SP'ECIFI'GATION
© No. 8441 A 1940,

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

I, Micragr, STEINSCHLAEGER, of 1o
nationality, .formerly af Russian
nationslity, of 50, Portsea Hnll, Con-
vaught .Square, Londen, W.2, do hereby
declare the nature of this invention to he
as follows:— -

. This invention relates to-the production

of gaseous mixtures confaining carbom -

menoxide. and hydrogen suitahle for tise
in the Fischer-Fropsch process,

In order to carry out the Fischer-
Tropsch process in the most satisfactory
manner -the. proportien ef hydrogen to

¢arhon monexide-shonld be belween about

1.8 .and 2.0 welumes.nf hydrogen per
volume of carbon monoxide.
(fnses oecurring in neture op ariificially

Rr(_)dur?ed do not hava tha desired compo-
sition becanse they are usuelly rich in
rarhon monoxide. It i3 therefore neces-

"sary to apply particular processes in order

to. obtain gases rich in hydrogen; which
are.then -mized with gases rich in carbon
monoxide. - --

v ¥¥hen coal is eoked,- colie and ecke oven
gan-are abtained - Water gas, a-gas rick in

- carhon monoxide, may be obfained from

the caks, and a gas rich in hydrogen may
be produced from the voke oven gas hy
heating it wilk stean. If these gases are
mived a synthesiz gas is obtained com-

teining CO—H, in the proportion of 1:2,
- This pre
roke being formed during coking and

rocesa has the drawback that the
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grasification is wever completely used up
and conseguently (he eoal consumption js
fon high.

Lt is-an object of The present inveniion
to overcome the aforesaid drawback and
prodace a gus mixture which can be safis
factorily wtilised in the Fischer-Tropsch
process i a cheap and efficient manner or
to produce o gas mixtvre which by the
mere addition of water gas will contain
hydregen and éarbon monexide in the
correct proportions. -- :

With this ohject in view, the process of
the present invention for the production
of a gus mixiure confaining carben
monoxide and hydrogen suitable for nse in
the Fischer-Tropsch synthesis comprises
bheating coke wilh ub least 150%, foz
example 200% of the -theoretical amount
of steam required for the water gas reac-
tion, al o temperature of hetween 500 and
1000° C., to produce g gas containing more
Lydrogen and carboz Jioxide than 1s noz-

mally present in blue water- gas, prefer-

ably remeving earbon diexide from the
sold guy, mising the residue with coke
oven gas in such proportion as fo produce
n gas confaining. earbon monoxide and

hydrogen in s- proportion suitable for use.

in the Fischer-Tropsch mrocess, heating
the mixture thus produced in tha presence
nt a cabnlt, nickel pr irom eatalyst at a
temperature befween 160 and 250° C., do
produee oils and, gaseous produets
rich in methene, and  heating -the
said gaseons produets with steam at a
temperature batwean 1200 and 1500° ©.
in the mbsence of a eatalyst to produee a
mas whirh on admixture with normal blua
water lgas and a. gas obtained by heating
normal blue water gus with wtesm in the
prasence of a cobalt or nirkel catalyst at
temperature of between 400 -and 550°- C.
and then separating carbon dioxide iz suit-
ghle. for wse in, the . Fischer-Tropsch
Process, L .
The cobali, -nickel or iron cafalysy
employed may, if desired,-be activaied
with an activator such as thoria and tha
vatalyst may be mized with & carrier wuph

as kieselguhy, magnesia, siliea, pumice ar

aluminium earths, L P
A1l the gases employed in the- process
should he purifiad so-that they contain not
mare than 0.4 gms. af total sulphnr per
100 vubic metres of -gas. -
_The following exampla -illustrates how
the processes of the invention may be
carried into effect: - . - . .
Cloke +was treated with 175% of the
theorctieal proportion of:sfeam reguired
for the blue water gas reaction at a tom-
perature of 950°
produced o gas having the fellowirp
eomposition ; -00 =36.0%, H,=58.05%,

. and there was thus -

CH,~1.0%, CO;=%.0% and N,=3.0%.
This gas -was washed with water nnder
pressure to remove carbor dioxide and a
gas wos obtained having the following
composition : —{0—=38.4%, H,=50.4%,
CH,=1.0%, C0,=1.0% and N,=3.2%,
1,000,000 cubic: metres of this gas was
mized with 500,000 cubic melres of a coke
oven gas having. the following composi-
tion:~00=7.0%, H,=540% Cu.=
3.6%, CH,=29.0%, N,=4.4% and CO,=

-2.09%. There wis thus produced 1,500,000

erthic metres of & gas hereinafter referrad
tu as Synthesis Gas I of the ifollowing
composttion : —C0=27.6%, X,=60.3%,
CH,—10.4%, (WH.—1.2% and CO.-+
N,=58.6%. The Synthesis Gas T war then
passed over a cobult catulyst activated
with thoria and mixzed with a kiesalguhr
éarrier at a temperature of 160—220° C.
ond there was obtained per enhie metre of
Synthesis Grag I'e yield of 70 gms. of pri-
mary producis and 8.5-enbie metre of resi-
dual gas hereinafisr raferred fo as Hesi-
dual GasiI. Tt will thus be seen that o
gentraction of volume:of 50% tock place.
The Residual ".0as 1 had the Following
composition ;—(0=21.6%. H,=32.09,
CH5=32.O'-%,_C,1H,;~—72.4% and OON,.=
11.2%. The Residual (ias I was then

mixed with steam in the proportion of
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1.10 kgm: of steam per cubic metre of gas

and -the mixture heated in the absence of
a ratalyst-at-a-tempersture of 1230° C.
There was thus obfained a gas of
the following romposition r—CQ =27 5%
H.=58.0%; CH,=32.0%, C.H,-=2.4Y%
and -00,+N,=11.2%. The Residual Gas
T was then mixed with steam in the pro-

portion of 1.10 kgm. of steam per eubie 1

metre: of gas and the mixture heated in
the abgence of u-vatalyst at a temparature
of 1250° (. Thera was thuz-obtained a gas
of. the. following composition : =
T:6%, H,=5%.0%: -CH,=1.2% and
CO,+I,=12.89%. 1,510,000 cubie metres
of this gas were-then mixed with 700,000
euhic metres of blug water gasand 170,000
cubic wwetres of « fras ohtained by heating
blue water gas with steam in the presence
of o nickel catalyst at 460° (J.-and then
separating’ carbon dioxide by treatment
with-. an aguecus - solution containing a
mizture of ullylolaming bases, smd ‘there
was thus obtaingd 2,380,000 eubic metres
of 2 pas hereinafter referred to as Syn.
thesis - Gag II -of -tke following composi-
tlon ; —00=-20.7%, H,=59.3%, CH,=
0.9%, 00;+N,=10.1%. By subjeciing it
tn the Fischer-Tropsch process about 140
gms. of primary:produets and .25 cubiv
metres of rasidual gas ean be obtained per
erhic medre of gas. S
The Fesidual gas hereinafter reforred ag
Residunl Gas 1T obiained after fhe Syn.
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thesis Ghas I bas been subjected to the
Tischer-Tropsch process may be nsed for
heating the eoke oven plani, the plani em-
ployed in treating the Residual Gos I

3 with stesm and for heating the plant

@nployed in the sulphur purifieation and
it is then [ound that the coal consumption
is pbout 3.8 tons of eoal per ton of pri-
mary products produced. The expression

“ 13:riuiary products " does not inelude the
oil yield In the coke oven plant.

ELEINGION & FI
Cunsulting Chenists & Chartered Pateni
Agents,
20 {0 23, Holborn, London, E.C.1,
Aments for the Applisant,

“Dated this 10th day of Mahlgém.

COAMPLETE SPECIFICATION

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

I, Mrcmart STEIRSCHLARGER, of na
aationality, fm'mcr]l?r af  Russian
nationality, of 50, Porbsea Hall, Clon-

15 naught Square, London, W.2, do herehy

declate the nature of this juvention and
in what mapner the sume is fo

ascertained in and by the following slate-

30 ment:—

o5 ITn order te ocarr

This invention relates to the production-

of gaseous mixtures containing carbon
monoxide and hydrogen suituble for use
in the TFischer-Tropsch process,
out the Fischer.
Trapsch process in the most salistectory
- manner the proportion of hydrogen to
carhon. monoxide should be betwesn about
1.8 and 2.0. volumes of hydrogen per
vohume of rarbon monoxide,

(Gases ocourring in nature or artifieially
produced do not have the desired compa-
gition becamse they .are usually rich in
varbon menoxide. T4 is therefore neces-

85 sary fto apply. particular processes in

order %o obfain gases rich 1 hydrogen
which, aze then mixed with gases rieh in
carbon monpxide. . .

When coal is coked, coke and coke aven

40 gus are obtained. 'Water gas, a gas rich

in earbon monoxide, may be oblained from
the coke, and a gos rich in hydrogen mpy
be.prodaced from the coke aven gas by
heating it with steam. TIf these anses ave

45 mized a synthesds gas is obtained contain-

ing 00 : H, in the proportion of 1:2. This
provess has the drawback that the cake
heing formed during coking and gasifiea-
. tion is never completely used up and eon-

S0sequéntly . the coal consumpiion is o

high. L .

- Specification. No. 5]:3,778 describes. a
process for the prodnction of gaseous mix-
ures containing carbon monoxide und

55 hydrogen and suitable for conversion into

Iydrocarbons in which a gas.mixture con-
sisting prineipaily of carbon monoxide
and hydrogen for example water gas Is

he per-.
formed, to be particularly deseribed and.

mixed with aoal distillation gases and

10

the resulting mixture iz passed over a 60

‘cotalyst, for example a cobalt or nickel
catalyst, producing gases rich in methane,
these mases being {hen comverted ai
14M—-T450° €. with steam in » decom-
posing plant lined with refraciory
bricks, yielding a gas consisiing
prineipally of a mixture of carbon
monokide and hydrogen.

1t i3 an ohject of the present invealion
to ivercome the aforesaid drawback and
produce a gas mixture which can be satis-
factority vhlised in tha Fischer-Trovsch
process in a chegper and more efficient
manner than by the process of the afore-
said Specification No. 513,778, or to pre-
duce & gus mixiure which by the mere
addition of water gas will contain hydre-
gen and carban monoxide in the correct
proportiens,

With this object in view, the present
invention provides a process for the pro-
duction of a gas mixture containing
carhon monoxide and hydrogen suitable
for wre in the Tischer-Tropsch synthesis
whicli potaprises healing eoke with at least
1509, for exnmple 200% of the
théorctieal amount of steam vequired for
thie water gus rveaclion, at & temperature
of between 904 and 1300° C., {0 produec
a., gos containing more hydrogen and
chirbon dioxide then is normally present in
blue. ‘water gas, preferably removing
earban dioxide from the said gas, mixing
thi-residue with coke oven gas in such
proportion as to produce & gns containing
carbon monexide and hydrogen in a pro-
portion suitable for use in the Fischer-
Tropsch process, hewling the mixture thus
produeed in the presence of a cobalt,
nickel ar iron catalyst at e temperatura
betwaen 1680 and 250° C., {o produce oils
and goseous profduets rich in methane. and
heating the -suid gaseoms products with
ateam 5t & temperature beltween 800 und

an0® 63, in the presence of u nirkel nr fvon 105

70

T

80

85

S0

B3

160



573,923

10

17

20

25

80

b

40

4b

catalyst fo produce a gas which ob admiz-
ture with nermal blue water gas is suitable
for use in the Pscher-Tropsch process.
The present invention also provides &
process for the productivn of a gas mix-
tire containing carbon imonoxide smd
hydrogen suitable for usc in the Fischer-
Tropscl synthesis which comprises heaf-
ing coke with at least 150%, for example
200% of the theoretical amount of steam
required for the water gas reaction, al »
temperaturs of hetween 300 and 1000° G.,
to produce u gas eontaining more hydro-

gen and carbon dioxide then is mormally.

present in blue water gas, preferably re-
moving carbon diozide from the said gas,
mixing the residue with coke oven gas m
such proportion as to produce & gag con-

taining carbon -monoxide and hydrogen ”

iy a proportion suitable for use in the
Fischer-Tropsch process, healing the
mixture thus produced in the presence of

a cobalt, nickel oriron catalyst at o tem--

perature between 160 and 260° C., fo pro-
duce oils and gaseous products vich in
methane, and heating the said gaseous
prodizets - with steami at a tlemperature
betwean 1200 and 1500° C. in the absemce
of a catalyst to produce a gas, mixing said
sas with normal bive water gl'as and a gas
obtained by heating normal blue water gas
with steamn im the presénce
vobalt or nickel eatalyst at a temperatare
of between 400 aund #50°.0. and then
separating earbon dioxide, the gases being
mixed in such proportion that a product
is obtained whick is suiteble for nse in the
Fischer-Tropsch process.

The wobalt, “nickel or irom catalyst em-
ployed may, if desired; b activated with
un avtivator such ag thoria and fthe cata-
lyst may be mixed with g carrier such as

kieselguhr, maguesia, silics, pumice or.

alumninium- eaxths. : LT
_All the gases employed in-the process

ghould be purified so that {hey contain
not more than 0.4 gms. of total sulphur

per 100 ¢nbic metres of gus.

50 the proocess of the invention mey be

bb

60

catried- into effect: -

1. {(foke war treated with 200% of the
theoretivsl proportion of steam reguired
for the blna water gus reaction at a tem-
perature of 950° €. and there -was thus
produced a “gos having the following
compodition :—C0 = 36.0%, - ]
OH,=T1.0%, 00,=7.0% and N,=3.0%.
This pas was washed with a sohrtion. con-

taining o mixtare of alkylolamine basesto-
reinove varbon dioxide and a gas-was-ob--

tained < having the - following - compousi-

fjon : — (0 =88.49%  H,~56.4%, CH,=:
N,=8.2%.

1.0%. C0,=1.0% - and

65 1,000,000 cubic metres of this gas wus

of a.

H,=53.0%,-
&

mixed with 500,000 cubie metres of a cuke
oven. gas having the following
composition: —C0=7.0%, H,=54.0%,
UoHn=8.6%, OMF,=20.0%, N.=44%

and 00,~%.0%. There was thus produced
1,500,000 cubic metres of a gas herein-

70

after referrell fo as Synthesis Gas T of -

the following composition:—C0=27.5%,
H,=55.3%; COH,=10.4%; C.E.=1.2%
and 00,+N,=5.6%. The Synthesis Gas
1 was then passed over a cobeli catelyst
activated  with thoria and mixed with a
kieselguhr carrier’ dt o lemperature of
160—220" .. and there was obizined per
euhie matra of Syuthesis Gas I o yield of
70 gms; of primary products and 0.5 cubic
wetre of residual gas herainafber referved
to 'as Residual Gas I. It will thus be
geen that a confraction of volume of 50%
took place.  The Besidual Gas I had
the following composition :—CO=21.5%
H,=32.9%, CH,=32.0%, C.Hu=2.4%
and 00,+N,=11.2%. The Residual (Gas
T was then mived with steam in the pro-
portion of 0.5 kgm. of steam per cubie
metre of gas and,the mixtore henied in
the pressfice of a nickel catalyst confuin-
ing 10% by weight of magnesium oxide
at a temperature of 800° There was
thus obtained per cubic metre of Residual
Gps-X, 2,15 cubje mdtres of a gas of
the :Eoﬂowing- composition ;- —G0w24.0%,
H,=87.0%, CH,=1.0% wnd CO,+N.=
80%. 1,610,000 cnbic metres of this gas
were then mixed with 1,000,000 eubie
rietres of blua water gas and thera wus
thus obtalned 2,610,000 cubiec metres of
a gas hereinatter referred to as Synthesis
Gas 11 of the. following composition :—
C0=30.5%, H,=61.0%, CH,=0.7% and
00, +N,=7.8%. . By subjecting this Syn-
thesis Glas I fo the Fischer-Tropseh pro-
cess about 140 gms. of primary products
and .25 evhic metre of residmal gas can
be obteined per cubic metre of gas,

. The residual gas-hereinatier referred to
as llesidugl Gag -1E obtained after the

1 : %;rithesis Gtas IX has been subjected to the
The following examples illustrate how- L

ischer-Tropsch’ provess (the ecomposition
of the Tlesidual Gas IF was as follows: —
C0=21.0%, H.=34{0%, CH,=140%,
and (0, N,=31.09%) may be used for
heating the “coke oven plant, the plant
employed in-freating the Residual Gas I
with steam ond for heating the plant -
ployed in the sulphur purifieation and it
is then found that the coal consumplion is
about 3.8 tons-of coal per ton of primary
products  produeed. -The expression
¢ primary products *' dees nyt include the
il yield in the coke oven plant. -

- 2. Coke wos frepted with 175% of the
thearetical properilén of steam. required
for the blue watér #as veartion. at a tem-
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produced a gas having the following
com.position : —C0 =86.0%, 1,=55.0%,
OH, = L.0%, €0,=7.0% and N,=3.0%.
This. gas was' washed with water under
pressure {0 remove cathon dioxide and a
gas was oblained having the following
comgosition : —C0=38.4%, H,=86.4%,
OH,--1,0%, €0.=1.0% and N,=3.2%.
1,000,000 eubic meires of this gus was
mixed with 500,800 cubic mefres of a coke
oven gas having the following cumﬁosi-
tion ;- Clr=7.0%, H,=54.U%,. Callu=
3.6%, CH,=20.0%, N,=4.49% and CO;=
9.0% . I'here was thus produced 1,500,008
meires af o gas hereipafier referred to as
Yynthesis Gas  I' of the. following
composition: —L0 = 2V.5%, H.=-55.3%,
CH, =10.4%, CaHm=1.2% snd GO + N.=
5.69%. The Synthesis Gas I was then
passed over a cobali eatalyst activated
with thoria and mixed wilh s kieselguhr
corvier ot a temperature of 160—X20" C.
and ihere was obtulned per cubic metre
of -Synthesis Gas T a yield of T0 gms, ol

primary products snd-0.6 cabic wmetre af
residual gas hereiuaiter reforred {o a3
Jiesidnal Gus T8 It will thus be seen thab.

a contraction of volume of 50% tock place.
The Residial Gas I had the following
composition : —CO0=216%, H,=3.9 %,
CH, =32.0%, Ualln=24% and COy + No=
11,29 The

mised with slewm in The proportion’ of
1.10 kgm. of sfeam per eubie metre.ol gas
and the mixture heated in the ebsence of
a eatalyst at-a fcmperature of. 1250 C.
There was thus oblained a gas of
the following composition :—CQ =27.9%,
I—I==-59.U%, CH== 1.2%, El-nd CDg-‘t‘Ng_:
19.8%. 1,510,600 cubie nigtres of this gas
wers * then mixed - with 700,000 cubic
metres of _blue. water gas und 170.000
cubit metres of A gas obfeined by heating
blue woter gas with steam in the presence
of o nickel catalyst al 450° C.. and then

Residual: Gas I* was fhen

is then found that the coal consumpiion
is about 3.8 tons of coal per fon uf primary
produets prudueed. The expressivn ** pri-
wary products ** as used herein means
hidrocarhons containing three or mora
carbon atoms in the meleenle ohtained in
the synthesis and dves not include the oil
vield in the coke oven plant,

By the term ** coke ' as nsed hevein is
to he understoad all types of colke includ-
ing coke made from coal by either high

temperature or low temperature carbon-

1%ijon and petrolenm coke,

Having now pariivalarly deseribed and
adcerfained fhe mature of my seid inven-
tion-and in what manner the same is o
be performed, T declare thot what X elaim.
wWi— -

1. A process for the produetion of & gy
mistare containing rurbon momozide-and
hydrogen suitable for use in the Fischer-
Tropseh synthesis which eomprises heat-
ifg. coke with at least 150%, for axample
200%. of the thenretical amount of steam
sequired for the water gas reaction, al 2
temperatnre of between 900 and 1300° G.,
te producc & gas containing mere hydro-
pen and . carbow dioxide than is normally
present. in blue water gas, proferably re-
moving earbon dioxide from the said gas,
mixing the residue with coke oven gas
in sueh proportion us to produce a gas
containing carbon monexide and hydrogen
in » proportion suitable for use in the
Fischer-Tropsch process. heating the mix-
ture thus produced in the presenee of a
cohalt, nickel or iron eotalyst af a fem-
perature between 180 and 250° C. fo_pro-
dues oils and gaseous products rich in
methane, und healing the said gaseous
produets with steam at 2 teperature bew

" tween 800 and 900° (. in the presence vf

separating cerbon Aiozide by - treatment,

with an agueous golntion- ronlaining. a
nilxiure of alkylolamine bases, and ihere
was thus oblained 2;880,000 cubic metres
of "a pas- hercinafter referred fo as
Synthesis. 'Cas TI* of .ihe. following
somposition :-
OIT, = 0.9% - wnd €0, »N,=10.1%. By
subjecting it tn the Fischer-Tropseh pro-
cess about 140 gims. of primarg products
and 0,25 pubie metre of residual gas ean
Te obtained per cubic nietres of gas,

The residual gas hereinafter referved to
as Tesidial Gss L oblained ofter the
Synthesis Gag-TI! hus been subjected to
the Fischer-Tropsrch -process may be used
£or heating the cole oven plunt. the plant
employed in treating the Residunl Gas 1*
wifh steam ond for heating the plani cms

C0=20.7%, ~H,=59.5%, -

ployed in the sulphwr purification and it-

o nickel or iron catalyst o produce a gas
whick on admixture with normal blue
water gas is suitable for mse in the
TMscher-Tropsch provess.

~-2, A proeess for the praduction of a gus
mixture eontaining carbon monoxide and
hydrogen suitable for use in the Fischer-
Tropsch vynthesis which comprises heaf-
ine coke with at least 1509%, for ezample
200% of the theoretical amouxnt of steam
reguired for the water gas reaclion, al »
témperature of befween 800 and 1000° C.,
tn produee a pas confainiog more hydrogean
pud cerbon diexide than iz normally
present in blue water gas, proferably re-
néving carhon dioxide from the said gas,
nixing the residue with coke oven gas in
such proportion ss te_produee a gas con-
toining earbon mouoxide and Lydrogen in
a - proporbion guitable for mse in the
Fischer-Tzopsch process, heating the mix-
tate thus produced in the presence of a

cobalt, mickél or from Gikilyst at e fems

70

16

84

89

80

45

100

105

130

115

120

125

180



578,928 .

perature beiween 160 and 260° C. to pro-
duee oils and gageous products rich in
methane, and heating the snid gaseous
products with steam at a temperature
& between 1200 and 1500° C. in the absence
ot u catalyst to produce a gas, mixing said
gas with normal blue water gas and & gos
obtained by heating nurmaj blue water
gas with steam in the presence of a cobalt
10 or nickel catalyst at & temperature of be-
tween 400 and 650° C. and then separat-
ing carben divxide, the gases being mixed
in such propociion that a product is
obtained which ia suitable for wee in the
15 Fischer-Tropsch process.

d. A process as cluimed in elaim 1 or 2
wherein the cobalt, mickel or iron catalyst
is activated with an activator such as
thoeris,

20 4. A provess as claimed in an
the preceding claims wherein all

one of
& gases

employed in the process ave purified so
that they contain not mare than 0,4 pms.
of total gulphur per 100 cubic metres of

S Rad 25

5. A prooess for the produetion of u gos
mizture containing carbon monoxide and
hydragen suitable for uvse in the Fischer-
Tropseh  synthesis  substantially as
described with reference to the Exzamples 80
given, .-

€. Gas mixfures coniaining ecarbon
monoxide and hydrogen suiteble for use
in the Fischer-Tropsch process when pro-
duced by the proeess claimed in any one 39
of the preceding cladws,

D&tecli- this 13th day of May, 1941.

ELEINGTON & FI¥E,
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