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. . PATENT SPECIFICATION = .

I, Micmarr SrtemscEiszeez, of 50,

Porises, Hall, Connawght Sguare,
London, W.2, of no Natiomality,
formerly of Russian Nationality, do

5 hereby declare the naturc of this imven-
tion to be as follows:—

This invention relates to a process for
the manufacture of hydrncarban. cile and
iz particularly concerned with the pro-

10 duction of products rich in olefines.

Primary  produets obtained by the
Fischer-I'rapsch or like processes from
gases confaining CO andi T, in ratios
varying betweon 1:1.5 and 2:1 exc rich
in vazluable olefines. Orn the other hand
the yield of primary products- rich in
olefines per etbie metrs of sas used in
comparison. with-the yields obtained in the
synthesis processcs using gases having a
ratio of 10:H,=1:2 1z low. Conse-
nuently a high consamption of fuels, high
cost of production and high eapital
expenditore for the plant are invalved,

An ohject of {he present invention is fo
overcome these drawbhacls,

According to the process of the prosent
Invention fer the prodngtion of hydro-
eavbon vils waler gas (which exprassion
us used herein includes blue water gas or
wuler mas obtained by the complete gasi-
ficatian of coal) {Synthesis Gag I} freed
from sulphur and other mndesirabls con-
stitvents contalning CO and I, in a ratio
varying belbween 1:1.5 and 2:1 is heated
in the presence of a coball, iron or nickel

1§

20

80

38

catalyst’ at a temperature of belween 160

and 260° (. pt atmospheric or jncreased
pressute to produse primary produets rich
in olefines and a Besidual Gas I, which
40 Residuval Gas T is then mixed with gaseous
or liguid hydrocarhens and  ireated
{according to the nature of the Synthesis
Gas IT required) with earbon dioxide (if
necessery with addition of carbon Jioxide}
45 ar with steam befure or affer removal of
carhon dioxide in the presesce of =
catalyst or without a catalyst at a tem-

perature of between BOG® €. and 1500° . -

to produce & Synthesis Gas ‘L1 which is
BO (zen leated in the presence of 2 cobalt,
nickel or fron catalyst af a temperature of
between 150 and 250° €. at atmospheric or
increased pressure to produce further
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primary products rich in olefines and a
Residual (Gas II, )

Coke oven gus or other guseous or lignid
hydrocarbons used for the production of
Synthesis Gas I1 are freed from sylphur
and other mndesirable constituents helove
being mixed with the Residual Gas 1.
Inetead of mixing the above mentioned
gases with the Tesidual Gag I water gas
or converted watcr gas {before or afler
washing out carbon dioxide) or a mixture
thercol may he mixed with the Hesidnal
Gas T which has in this case besn treated
with carbon Jioxide or steam. The emount
of the gases other than residual gas uwsed
is dependent on fhe composition of the
synthesis gases required. Tle Residual
{tas 1T oblained may be treated In the
eame or a similar “way as the Resicdual
Gag 3, thus obtaining Synthesis (es TII.
This procedure may be repeated until the
amount of the. inert gas in the last
cbiained residdal gas is so high that the
gas is practically . nseless for produetion
of aynthesis gases or primary products,
The lagh residual gas and fuels of low
calorific valne are wused for hesting
Purposes,

The compagition of the Synthesh Gases
I, 11, eto. can be vavied according to the
primary products which are required and
according to the eatalysts nsed,

According to a modification of the
invention the Synthesis Gas I need not
consist wholly of water gas bul may con-
sigt wholly or in part of coke oven pas
which has. been heated with ecarbon
dioxide or it may consist partly of residual
aas (befors or: after Wﬂ&jng out carhon
dicxide) which has hecn mized with coke
oven gas or other gaseous or lignid hydro-
carbons and heated with carbon Jicxide
or steam before being mixed with water
was, o

In this ease - part of the decomposed
mizture is taken. out of the process so s
hol io increase:-unduly the inert contont 100
of the synthesis: pas. This part ia ireated
in sepurate entalyst chamhbers,

The following ezample illustrates how
the process of the invention may he
carried into effect:—

The composition of the Synthesis Gag I
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) A%1,174 -
was (0=41.0% H,=51.0%, CH,=1.0%, {0=4l0%. H.=33.5%, (H,=0.6%,
N.=20%, £0,=5.0%. ' No=35%, CO,=0.4%. Thix pas was
1,000,000 eubie metres of the Synthesis ireated in the smupe way a3 Syuilesis Gas
Gas T wus Leated in the presence of a I and I¥ and a Resic nal Gras TTT wus 58
5 echalt catalyst at 180° €. A contraction obtained. The process was continned in
vf 40% by volume took place and a vield a sinilar mapner until a Residual Gas ¥V
of 51 gms. of primary producis vich in was produced.
olefines wus obiained per cubie metre of This last Residual Gas ¥ ameunting to
Synthesis Gas I employed. The Residual = 265,000 ewhic tetres lied ihe following 55
10 (Fas 1 amounted o 601000 embiec metres. eomposition: (0=4L.5%. H,=41.0%,.
The compesition af the Residunl Gas T CH,=06.3%, X,=9.5%, (0,=2.7%.
wus CO=46.09, ,=32.0%, CH,=10.4%, The fotal produetian was 235 melric
N.=8.8%, Cdzzs.-‘j%. tons of primary produets rich in elefines,
The 600,000 cubie mefres of Residual The water gas consumplion was 60
15 (Gas I were mized wilh 30,000 cuhic meires 1,080,000 enbiz metres. The eake oven
of cole oven gas of the following com- gas comsumption was 175,000 eunhie
position: C0=7.0%, H,=5%0%. CH,= meires. The heot necessary for the treat-
30.0%, CoHp=5.0%, (0,=3.085, Xo= ment of the mixture ampuated after
3.0%. The composition of the mixtore deducting the polentiul  leat of the 85
20 was C0=42.9%, H,=33.7%. CH,= Nesidua]llas¥ to S00,000,080 K. Cal., ar
12.09%, Cally =029, No=4.3%, CO,— the consumphion of -
-T.9%. ' ~ ta) Water gos per kg, of primary pro-
After addition of 130,000 kgs, of steam | duelsvieh in alefines was 4.45 cubic
fiie mixture was heated at £00° C, in the 71 metres. 0
25 presenea nf a mickel catalyst- and ke 1} Coke oven gas per ky. of primary
treated was amounting to SNO000 cuble © produets rich in clefines waus 0.78
metres (Synthesis (tas 110 had {he follow- ¥ cubie metres,
ing composition : CO-. 4008,  H.= fe) Heal per kg. of primary praducts
50.86%, CH,=0.7%, N,=2.5%, (0.,= rieh in olefines waa 2,200 K, Cal. in 7D
80 5.8%. After heuting the Synihesis Gas II the form of produeer gas, hlazt
ju ihe presence of a vobalt catalyst at furnace gas or other gpases of low
130° E‘] 59 metric {ons of primary pro- calorific valne,
duets pieh in clefines und 530,008 cubic If it is desiralle fn use moure woke oven
wetres of Residuzl Gas LT of the following  gas so as to use coke and coke gas in the 80
85 composilion were nbiained: ({1 =12.5%, ~wme proporlion us the coking eonl used
H,=2%5.0%, CH,=7.0%, N.=4,1%, (0.= In the coke gven plant is delivering. the
11.4%. After removal nf the cosbon initial Synthesis ag T can he nunle
dioxide the remaiming 470,000 cuhie partly irom eake and vartly by de-
metres of carbon dioxide-free rosidual gas  coniposing ecoke nven gas with carbon 8p
40 were mixed with 30,000 ewbic metres of okide. . .
coke oven mas of the aforesall composi- . Lsing notural gas as a source for pro-
fion and the mixture was treated with ~duction of synthesis gases the followinge
stenm at 1,000° U, in the presence of a  wesulfs can he achieved ax <esn from the
niekel eatalyst thus ohfaining a Syn thesis  Table: 90

46 Gos TII amounting to G6GN,000 erthic

= Composition of the matural gas: U1, =

metres of the following composition:. $0.0%, C.H,—8.0%, (0, + N, =2.0%,
Tasre., -
Synthesis Gas No. 1 el 3
g t. Production of. Nafural gas’ “Residunl Residual Residunt
Synthesis Gas treated with Qs T+ Glas IT+ Gas ITT +
from ('0, in the pre- ‘natural gas natural natural
sence of a with steam was with aas with
ecatalyst at in the pre- steam In steam in
100 T sence of o the pre- the pre.
eatulyst at sence of 1 senee of a
100 C. entalest eatalyst
) at 10007 €, at 1000° (.
2. Synthesis
106 - Gas, eubie
metres . 1,000,060 210,000 (70,010 310,000
3. Tsed Residual : - :
Gas, cubic
metres — 405,000 355,00

. 500,000
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4. Used natura] .
was 200,000
b, Compositica of
Byothesis Gas :
5 CO+H, 46451
6. Composition of
Residual Gas
o 7 Yields of primary -
10 products rich in
olefines 92

Consumption of natural gas per kg. vf
primary prodnets: .
1. -For Synthesiy Gas production, 1.36
16 enhic metres, .
2. For heaiing purpuses, 0.64 cubic
metres, .
Total consumption per kg. of primary
produets vich in olefines : 2.0 cubic metres.

50,000~ 45,000 36,000
4554615 4484518 45451
5682 56482 54 1 32

Y] 62 47
Dated this 3rd day of September, 1942,

ELEINGTON & FIFE,
Conzulting Chemists &

. Charterad Patent Agenls;
Bank Chambers, 329, High Holborn,
Lendon, W41,

Agents for the Applicant,

COMPLETE SPECIFICATION
A Process for the Synthetic Manufacture of Hydrocarbon Gils

20 I, Mremawn STEmScnrancrm, of 50,
Portsea  Wall, Connaught Square,
London, W.2, of no Nutionality,
formerly of Russian Nntiona'}it}g, do
hereby declare the mature of this inven-

25 tion and in what manner the same is to
be performed, to be partientatly descrihed
and ascertained in and by the following

© sfatement . -
This invention relates to a process for

30 the mapufasinre of hiydrecarhan oils and
is particularly comcerned with the pro-
duction of products rieh in olefines.

Primary  products obtuined hy the
Fisoher-Tropsch or like processes from

35 gases containing 0 and 1f, in ratios
varying hetweenl:1.0 and 2:1 by volume
arc rieh in veluuble vlefines. On the other
hand the yield of primery products rich
in olefines per cubic metre of gas used in

40 comparison with - the yields obtained in
the synthesis processes using gases having
a ratic of CO:I%,=1:2 by volume is low.
Consequently a high couswmption of
fuels, high cost of production and high

45 capital expenditure” for the plant are

mvolved, : .

An ohject of the present invention is to
overcome these drawbeeks, .

The present invention provides a pro-

£0 cess for the production of hydrocarbon

oils wherein water gas (which expression

a5 used herein ineludes blue water gas or

water gas obtained by the complote

gasification of coul or o gos obtained by

55 decompoaing u  hydroearbon-eontaining
gas with sleam and/or carbon  dioxids)
(Synlhesis Gus 1) freed from sulphur and
other undesirable constituents aud con-

taining 0 and H, in & rzatic varying

between 1:1.5 and 2:1 by volmme is 60

heated in g vessel in the presence of u

. cohalt, iron or nickel catalyst at & tem-

perature of hetween 150 and 250° . at
utmospherie v increased pressure (o pro-
duce primary products ric]ll in olefines and 63
a Hesidusl Gas 3, whiek Besidual Gas. 1
Iy then mixed with gasecus or liguid
liydroearbons {which expression gg uged
herein includes gases, vapours or Liquids
containing the same) and treated {accord- 70
ing to the nature of the Synthesis Gas II
required) with carhon dioxide andjor
steam with or without partial or complete
removal of carbon dioxide in the presence
of & vatalyst or withoul u catalyst at o 75
temperatnra. of betweem 800° . and
1.600° €, {0 produce a Synthesis as IT
which is then heated in a second and
geparate wvessel In the presemce of o
cobalt, niekcl or iron catalyst at a fem- R0
perature of hetween 180 and 250° €. al
atmospheric or fncreased pressure to pro-
duce further primary ‘products rieh in

- olefines and o Residual Gas 1T,

. Coke oveni pas or nther gascous or 85
liquid hydrocarhons wsed for fhe modue-
tion of Synthesis Gas IT are freed from
sadphur and  ofher undesirable con-
stituents before  being mixed with the
Regidua] Gas I. TInsbead of mixing the 90
above méntioned gases with the Residual
Gas I, water gas or sonverted water gas
(Le. water ganfreated with steam af a
temperature of between 400 and 500° ()
(with or without partly or enmpletely 95
washing vt carbon dloxide} or a mixture
thereof may be mixed with the Residual
Gas T which has in this case heen treated
with carbon dicxide andjor steam at a
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temperature of  belween 300 amel
1,600 (.

The present invention alse includes a
process for the praduction of hydroearbon
B oils which comprises leating wafer gux
tSynthesis Gas 1) [reed from suiphvr and
ather andesirable impurities and contain-
ing CO and H, in a rativ varying hetween
1-1.5 and 2:1 by volume in the presence
of o cohalt, mickel or iran catalyst at
temperature of betwcen 150 and 2507 ('
at aimospheric or inereased pressure tn
produce primary producls rich in olefines
and 2 Residual Gas T. dividing ihe
Residual Gas T into wo paris, mixing the
frst part with gaseous or liquid iyrire-
carbons and treating the misture with
carbon Aioxide and/or steam of a tem-
peretnre of between 800° €. and 1.500° C.
20 to produce a Synthesis Gas IT treafing
the sevond pert with earbon dioxide
andjor steam at 2 temperalure of
between 800 smd 1.500° C., mixing the
product swith water gas ‘and/or water gas
af whieh lins heen
temperature of

10

15

hetween 400 and 500° C.
to prodnce a Synthesis Ghas 11V, mizing
the Synthesis Gas ID with  the
Synthesis CGas II* to produce a Senthesis

30 Gas IL, and heafing the Synthess Gas 11
in the presence of a cobalt, nickel or iron
catulyst al a temperature of helween 130
and 230° (.. al afmospleric or inereased
pressure to produce furlher primary pros

85 duets rich in olefines and a Residual
Gas T -

The earhon dioxide may he partly oT
completely removed from the wuler gas
and/or watel gas treated with steam

40 Delore itz addition to the Residual Guas L
The amonnt of the guses ather than

residunl yas used is dependent on the com=

position of the syntlesis gases roquired.

The Residual Gas J1:obiuined may be

{reated in the sume or a similar way as

the Residual Gas I,  thus

fynthesis as IIT.  This procedure muy
he repeated uatil the amount of the mert

gag in the Just abtoined rfss_t.r'!nm] gus is 50

Ligh that the gas is practieally useless for

production of synthesis guses or primary

products.

45

80

The Jast residual ges and fuels
ot low calorific value are used fur heating
PUTpOses. i
Tlie composition of the Synthesis (tases
I. II, ete. can be varied according to the
primary producis which are reguired and
aceording fo the catulysts used.
The following example in which the
80 pereentages are by volume illustrates how
the progess of the Inventinn may he
enrried into effect: o
The compasition of the Synthests (tas I
was CO=41.0%, H.=51.0%, (H,=1.0%,
86 N.=2.0%, CO,=5.0%.

13

freated with steam af a

ohtaining

1,008,060 cubic meires of the Synthesis
Gas I was heated in the presenee of o
cobult cutalys{ ut 180" €. A eonlraciion
0f $0% by volume took place and 2 yield
of 51 gms. of primary products rich in

olefines was nbfained per cubic metfre of.

Synthesis Gas 1 employed. The Residual
(faus T omounled to GINLU0O cubie melves.
The composition._of the Residual Gas T
was (0 =46.0%, H,=32.0%, CI,=10.44%.
N,=3.3%, C0,=54%.

The GOO.000 cubie metres of Residual
(as T were mized with 50,000 cuhic metres
of enke oven gas of the-lollowing com-
posigion; CO=7.0%, H,=54.0%, (1,=
30.0%, CaHpy =908, {0.=3.0%, X.=
5.0%. The composition of the mixiure
was C0—42.9%, H.=33.7%, CH, = [2.07%,
Co M, =0.29, N385, C0,=T.9%.

Aller additiou of 130,000 Lgs. of
sleam the misture was heated ar 10007 C,
in ihe presence of a nickel catalyst and
the treated gus amomnfing fa 380,000
cubic metres (Synthesis Gas 1D hal the
follpwing compnsition; {'O=40.1%, H.=
a0.69%, CH,=07%, X,=%253%, (0.=
5.8%.  After heufing the Synthesis Gus
TT 1n: the presence of a cobult catalyst at
1807 1 59 metric tons of primary pro-
duets rich in olefines and 530,000 cunhic
meatres of Hesidual Gas J1 of the follaw-
ing composition were ohtained: (-
145%, H,-35.09% CH,=10%. X,
4.1‘{’0, (0, =11.4%. After removal of the
carbon dioxide the remaining 470,00
cubic metres of ecarbon dioxide-free
residwal gas were mixed with 30,000
cubic melres of coke oven gus of the alore-
saif composition and the mixture was
treated with steam at 1,000° . in the pre-
sence of a nickel catalyst thus obtaining
a Synthesis Gag III amonnting (n 50,001
cabie melres of the following composi-
ton: ('0=42.0%, H.-5%a%, CH,—
0.6%, N.=3.5%. C0,=0.4%. Thisz pgas
was treated in the same way as Synthesis
Gas I and II and e Residual Gas IT1 was
obtained. The process was confinuzd in
similay. manner until 2 Nesidunl Gux T
wis produced. )

This last Besidual Gies V amounting to
265,000 cubic metres Lad the following
composition: (0=11.5%, IR TERIL
(H,=6.5%. N,~8.5%, (0, =2.5%.

The total production was 225 melric

tans . of primary  produets rieh in
olefines,
The water gas consumpfion  was

1.000,000 cubic metres, The eake oven
casernsumption was 195,000 cohic melres
The heat necessary for tlie treatment of
the mixture amounted after deducting the
potential lheat of the Residual Gas Vo to
500,000,000 K. Cel., or the consumption

of
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5
(a) Water gas per kg. of primary pro- 235 so as io use ooke and eoke oven gas
' ducts rich in olefines was 4,45 cubie  in the same Iraportion as the coking conl
metres, ) - used in the coke oven plung is delivering, 15
(b} Coke oven gas per kg, of primery  the initial Synthesis Gus ¥ can be wwade
producis rich in olefines was 0.78 partly from coke atd partly- by deeompos-
zubic metres, ) g coke oven gas with carbon dioxide.
(c) Heat per kg, of primary produots sing naturel gas as a source for pro-
rich in olefines was 2,200 K, Cal, iy duction of synthesis gases the following 20
the form of produeer gas, blast resulfs con be achieved as seen from the
10 furnuce gas or other gases of low Tahbls:
_calorifie value, Compusition of the natural gas: CH =
Tt it is desirable o use more coke open 80.0%, C,H,=8.0%, CO,+N,=2.0%.
25 Tavi.
Synthesis Gas Wo. 1 _ 3
1. Production of Natural pas Residnal Residual Rosidual
Synthesis (Gas treated with Gas I+ {ras TT+. Gas ITT -+
rom CO, in the pre- naturul gag . matural natural
30 senco of a with steam - gas with gas with
: edlalyst at in the pre-  steam in steam ip
100n0° . senoe of & the pra- the pre-
catalyst at senccofu  sence of a
1000 0. ecatalyst catalyst
as o - at 1000° C. at 1000° C.
2. Bynthesis T
ﬁ, cthio ) '
maetres 1,000,000 810,000 870,000 510,000
3. Used Besidual
40 Gos, coblo
metres —_ 500,000 406,000 335,000
4. Used naturel : v
fas 200,000 ath000- 45,000 30,000
5. Composition of :
45 -Synﬁlesﬁs (tas } o
CO+H,% 46+ 51 45.0+51.5" 41.84-51.8 45151
6. Composition of R :
Regidual Gas L
CO+H,% . — 86+392 56+32 8+ 32
B0 7. Yields of primary
' products rich in
olefines : i '
(in metric tons) 92 7 62 T 4T
Consumption of natural gas per ke, of duce primary products }"ich in plefines
b6 primary produots ; und a Residua] GGas I, mixgnghthe Besidual
1, ¥or synthesis gas produclion, 1.36 Gas I with gaseous or liguid vdrocarbons
oubic metres. ) and freating the mistwre with earhon 80
2. Far heating purposes, U.61 cuhic dioxide andfor steam at a temperature of
melres, . between 800° C. and 1,500° C. 1o produce
60 Total comsumption per kg. of primary 2 Synthesis-Gas 1I, and heating the
products rich in olefines : 2.0'cubic metres. Symthesis (Gas I in a second and separate
* Huving now partioularly described and vessel in the presence of a cobalt, nickel 85
ascertained the nature of my said jnven- or iron calulyst at a2 temperature of .
tion and in what manner the same is to  between 150 and 250° . at atmospheric oz
65 be performed, I declare that what I increased pressure {0 produce further
claim is :— primary products rich in olefines and o
1. A process for the produetion of "Residual Gag II, . 80
hydracarbon. ails which comprises heating 2. A process for the production of
water gas (Synthesis Gas I) frecd from hydrocarbom oils which comprises heating
70 sulphur wnd other wodesirable impuritics water gas (Synthesis Gas 1) freed from
and containing €0 and H, in a ratio wulphwr and other undesirzble impurities
varging hetween 1:1.5 and 2:1 by and containing 0 and H, m a ratio 98

Té

valtmme in the presence of a vuball, niekel
or iron ca,ts.lgrst ab 8 femperature of
between 150 and 260" C. ub alpospheric
or increased pressure in a vessel fo pro-

varylug between 1:1.5 and 2:1 by
volume in the presence of & cobalt, nickel
or iron cafalyst at a temperature of

. between 150 and 2507 C. at atmospherie
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or increased pressure to produce primary

produets rich in olefives and a Residual
Gias I, treating the Tesidual Gas T with
earhon diaxide and ior steam at o tempera-
5 ture of between 800uud 1,508° C., mixing
the productwithwater gas and/vr water gas
whicli hus been treated with steam al =
temperature of hefween 400 and 5007 C.
ta praduce a Synthesis Gas 11, and heat-
10 ing the Synthesis Gas IT in the presence
of a cobalt, niekel or iron catalyst at a
temperalure of between 150 and 250° C.
at atmospheric ur increased pressure {o
produee further primary products rick in
15 olefines and a Residua] (as I,

3. A process for the production of
Iiydrocarbon oils which comprises heating
water gus (Synthesis Gas I} freed from
sulphur and other undesirable hapuritics

2¢ and eontaining CO emd I, 10 u ralio
varying hbetween 1:1.5 and %:1 by
volume in the presence of a cobult, nickel
or iron catalyst at a temperalure of

hetween 150 and 250° (., at atmoespheric.

25 vy increased pressure to produce primary
perodacts rich in olefipes aad o Residual
Gas I, dividing the Residual Gas Tinto two
paris, mixzing the first part with gaseous
or Houid hydrocurhens and trealing the

80 mixture with earbon diozide andfor
stcam at o femperature of Thetween

800° ¢, and 1,500 {. fn  pro-
duce a Synthesis CGas IIY, tresting
the sepond purt with carhon dioxide

g5 and/or steam at a temperature of between
800 and 1,50¢° . mizging the prodnet
with waler gas and/or water gds which
Lias hean treated with steam ot a tempera-
ture of between 400 and 500 C. to pro-
40 duce a Synthesis Gas ¥, mizing the
 Synthesis Gas 1T with the Syanthesis Gas
Ii* to produce n Synthesis Gus I, and
Lieating the Synthesis Gas II in the pre-
sence of a cohalt, mickel nr iron calalyst
45 2t o temperature of between 140 and
930° (. at atmospheric or inereased pres-
sure to produee further primary produets
rich in clefines and a Hesidual Gus LL
4. A provess us claimed in any cme of
50 the preceding claims 1 to 3 wherein the
Besidual Gas {7 is mixed with gasegus or

" liguid hydrocsrbons and the misture i

{reated willh carbon dioxide and/or steam
al a temperature of hetween 800 and
5 1.500° C. to produce a Rynthesis Gas ELX
which is thereafter heated in the prescnee
of @ enbalt, nickel og ivon ecatalyst at a
temperature of between 150 and 2507 C.
al atmospheric or increased pressure fo
a0 produce further primary produets rich n
olefinvs and o Residual Gas 1TL
5. A process as claimed in any one of
the preceding elaims 1 to 3 wherein the
Residual Gas II is ireated with earhon

~to-produee a B

between 300 and 1,500 €., the product is
mized. with water gas undfor water gus
which has been treated with steum 2t a
temperature of befween 400 and o0 (.
to produce u Synthesis Gas TIT wlich is 70
thiereafler heated in the presence of a
cobalt, nickel or iron gatulyst ot a tem-
perature nf hefween 130 awnl 250° C, =t
atmosplierie or ineveased pressure lo jwo-
duce further primavy producls rich in 75
alefines and a Residua} GFas IIT.

B. A process as clelmerd in any one of
the preceding claims 1 {0 3 wherein fhe |
Residnal Gas [ is divide ¥ Inlo two parks,
the frst part iy mixed with geseons or B0
liguid hydroecarhons und the mixturve
treated witle carbon dinxide and for =leaw
at o temperature of between S0 awd
1.500° €., to produce a Synthesis Gas 111,
and the second part is treated with cavban 85
dioxide and/or steam at a temperators of
Letween 800 and 1,500° C, and the product
mixed with waler gus and/nr water gas

“which has been treated with sleam at a

tempernture of between U0 and 500° C. 00
: thesis Clag III*, the
Syntliesis Gas 1II* ix mixed with the
Syniliesis Gus TIIIM tn  produes 2
Syathesis (Gas III which is thereafier
heated .in the presence of u cobalt, nickel 85
or iron catalyst at a_ temperature of
between-150 and 230° C. at atmospherie
or fncreased pressure to produce furtler
primary products rieh in nlefines and a
Residual Gas IT.

7. A proeess as claimed in any one of
the preceding claims wherein the lreat-
ment with earhon dioxide andjor steam
ig effected in the prescmee of o catalyst. )

8. A process as claimed in any oune of 105
the preceding claims 1, 3, 4, 5, 6 o 7

10¢

~wherein corbon dioside iz partly or com-

pletely removed from the mixiwre of
Residual Gas I and gaseous or liquid
hydrocurbons,

9. A proeess as cluimed in any one of
the preceding claims 2 fo 7 wherein
carbon dioxide is partly or compleiely

110

s remowed from the water gas and/for water

eas which has been treafed with steam 115
hefore.its addition to the Residual Gas T,
10...A process for the yroduetion aof
ligdraenrhon oils suhstantiallly gs deseribed
with reference {o the examples given.
¢ 11.. Hydroearbon oils when produced 120
by the process cluimed in any one of the
preceding elaims.

Dated the Sth day of June, 1943,
¢ BLEINGTON & FIFE,
. Consulting Chemists &
Charterad Putent Agents
Bavnlk Chambers, 328, High Hd‘i]mrn.
London, W.TC.1, ’
Agents for the Applieant.

85 dioxide anlfor steam at a lemperature of




