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PATENT §

PROVISTONAT,

Wa, Miowarl STRINSCITLAXGER, of I
nationality, ond Oveaskas Frvaxen &
CovmEres (Lowpow) Tonvaren, o Dritish
Company, both of Mazket Buildings, 29,
Mincing Lane, Tondon, ¥.C.3, do herehy
declare the nature of this inveuntion to be
as follows: —

This invention velates to the wnvufne-
ture of hydrocarbon oils from vogl,

10 In the processes which are nt nreseut
employed for the manufucture of Lhydro-
carhon oifs frow conl suel as the Fischer
Tropsch ox other synthetic nrocess it has
been found to be desirable to produce o

18 produet having a high olefine eontent.
This iy of importance because i the ense
of the lvwer Doiling products which are
usedl ns fuels i internal combuston en-
gines, 2 high olefine content vesults in a
high octane number of the furl whilst in
the products of Ligher boiling point the
pregence of a high eontent of olefiues wn-
ables them to be nsod for the praduction
of a pood yield of satislactory lubricating
odla, Hitherto bhowever, the manufac
ture of o product containdng a hich ron-
teni of olefines from coal has reguived n
higher conaumption of conl {ham in the
manufasture of producis Lot comtaining
such a high content of oleflues, Thus for
expmple when employing a gas contain-
ing sgual volumes of hydrogen «nd carbon
monexide o, produet ean he produce] con-
taining about 559% of clefines hut thig pro-
nass necessifates o high consumption of
cosl. Ii oz the cther hand the consump-
tion of coal ie reducedl by uwsing n gas con-
taining twe volumes of hydrogen per
volume of carbon monoxide acvording to
the TMischer Tropsch process a low boiling
product iy obtaized which omnly comteins
about 30% of oclefines and 5 higher boiling
profluct in the lubricading oil range which
eontzing fu even smaller proportion of
olefines.

The object of the present mventivu is to
overcome this drawback ang fo manufae-
ture @ product conteiniog a Ligh content
of alefincg with a low consumption of conl.
90  Aecording to fhe process of the present

invention for the wanufacture of hvtlvo-

carbon oils containing o high content of
olefines, water gns is heated in the pres-
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SPECTFICATION

the Synthetic Production of Hydrocarbon Qils

ence of a cobalt, nickel or iron eainlysk
prefernbly at a fempernture of between 55
60 and 250° . and fhe residual gas,
after carbon dioxide hag been removed
therefrom, is mixed with a gas having a
high hydvogen contemt such os coke oven
#na which haz been rencted at nn elevated B0
temperature with sleam te inevease the
proportimn of hydrogen and/or water ous
which has heen treated st an alevated ten-
perature with steam  prefernbly in the
}freuence of & robalt cafalyst at HH—HAK
5. to inerease the proportion of hydrowen
and prefevably also with a gas e in
hydrogen and methane obtained by
passing 4 gus rich in hydrogen over
the residue  deposited on = nickel,
colilt  or dron catalyst im o pre-
vious operation. The mas mixture thus
oblpined ig then heated in the presence of
o cobalt, mickel or irom esdnlyst prefer-
ably :1:( n temparature helween 1400 and 75

85
70

2500 0,

The eobalt or nickel catalyst employed
may if desived be aetivated swith an acti-
vator such as thoria and the iron eatalyst
may be activated with an activator ruch s 80 -
copper and fhe enlealysts may be mixed
with o carvier such as Keseiguhr, mag-
nesia or silice,

The following examples illustrate how
the process of" the invention mny Tie 85
carried into effect ;—

1. A coel' having un ash content of
apout 79, a-gulphur content of nhout
1.8% and containing about 23% of vola-
tile constituents was coked anil vielded 90
7% of eoke caleulated as dry coke on dry
conl, the gas yield being 355 cubie metyes
per ton of drv coal and having & ealorifie
volue of about-4670 calories per cubie
metre, The gas affer treatment for the 95
remnval of organic and fnorganic sulphur
eompounds had the fallowing  composis
tion ;—

CO=6%;: M,=50.0%; CH,=23%:
('.-,H-,,.mg.ﬂ%: P0=+N==10.ﬂ“}f,.

Purt of the roke obfained from the coal
was subjected to the water gas redwetion
wnd it was found that 11,35 kems. -of drv
coke yielded 1 cubie mefre of hlus woter
gaa which after rentment for the removal
of organic and inorganie sulphmr enm-
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pounds hag the following composition ;—
(}Ozm.T%; ngﬁl.ﬁ?{-. f'H—‘_—ﬂﬂ%:
€0, +N,=3.0%.
1,800,000 eubic mebres of Dlue water gas
9 free fromr sulphur and of the composition
deseribed ahove were passed nver a cohalt
cafalvat activated with thoria at a tem-
serature of hetween 160° (1. and 2507 (.
"his produved 104 tous of nrodusts vieh in
10 olefines and 400,000 c¢ubic metres of
rasidizal gas of the following eonpos-
Hing s -
CO=5%%; H.=a8%, CH, -9%%;
CQ:=<12.0% aund N,=T7.5%.

"15  fThe carhon diexide was washed out of
this gas and 366,000 cubic metres of gas

were pbtained hawing the follawing eom-
position :—

{0 — 58?{,; 2 = 2]_%'; P]’T‘ = 'Qf':,;

@ 0O, = 2.8% and K, = 839,

This gas was (hem mixed with §40,000
oithie metres of o gas obtained by healing
coke oven gas of the compuosifion deserihad
above which hud heen frecd from erganic

25 and inovganie sulphur compounds with

steam at g femperature of 804 o M0 (.-

in the presence of z mickelapolybdenun
sulphide enfalyst and R0000 cubic meties
of a gus cousisting of 36% of hydrogen,
30 129 of methsoe and 2% of wobm di-
- oxide and nifrogen and obtained by treat-
ing the waxy eaterial deppsited on 1he
vobalt catalyst mentioned above hy pass-
ing thereover p gas comtaining U8% of
85 hydrogen and obtained frnm the DBlue
water gos in lmown manner, 1,036,000
vubip metres of synithesis gas of (he fol-
lowing compeosiion were thereby oh-
faitad : —
40 CO=29.2%; H.=58.4%: ('H,- L.689%;
0. +N.=8.0%.

Mhis gus was passed over n cebalt cata-

lyat activated with thorin and yiclded 140

- grams of liquid produets per cubic metre

45 of g’n{hesis gas.  The provess deseribed

i this example requires & consminption of

. 2.51oms of coke -+ 1.2 eubip mefres of voke

nven gas per ton of primary praducd, the

olefine content of the primery produet ol-

50 tained in thiy wmanner was about %

more than when using 2 synthesis was In

which the proportion of CO to H, is as

1:2. TF the admixture of cohe oven fos

treated with steam fx reduced I ix pos-

ah wible fo vaise the olefine confeni  sfill
further.

3. If 1n coke oven gas is ablainahble the
process ay be economically earried ount
in the following manner. 1.000.000 cubina

60 metrox of bloe water mag of the commnost-
tion desrribed ahove Were passed over o
cabelt eatalyst activated with tboris at o
temneratuze of between 160° O ame 250°
C., and 104 tons of preducks rick i ale-

65 fines ware produced as well az 400,000

cubie metres of residuval gas, After wash-
ing oub the carbon dioxide 360,000 cubie
metres of gaz of the following compusition

CO=58%; H,—-2%: CH,-0%:70
CO,+Npy=
Thig vesidual gus which is snbstantialiy

free from earben dinxide is mixed with
360,000 cubic metres of 1 gas ehfained by
heating blue water gos of the compmsition 76
descetbed above with steom: né a temipoera-
tuzre of from 400 0 300° C. in (he pres-
ence of a eohalt catalyst and substantially
removing the GOy formed. The gas thn
oldained Trom the blne water pas hay the 88
tollowing composition :—

00=81%; H.=92% . OCH - 08%;
0.+ N.=4.0%.

The residual gas was alse mixed] with
40,000 cubir metres of a @as having the 85
eomposition ;—

C—86% : OH, =129 ; 0L+ X, 2%
and obiained by treating the wazy mete

"rial deposited on the cobalt eatalyst men-

tiomed above by passing thereover g gas 90
containing 98% of hydrogen and obfainwi
from the blue water gns in known nmu-
ner. - A synthetic gaz of {he following
vomeposition wos obtained : —

C(=29%: H.=nR%. OW,--173%;85
(‘-Oa -+ N:ﬂ 9.5%‘.

This process results iu o consunption of
8.75 tons of vake per ton of primazy yan-
dunt. The olefine rontent of the produceis
of the two stages taken together is aboug 100
339 higher than in products ohtained
from a syathesis gas in which The propor
tion of-(:% foH,mas k%

3. In order fo obtain a product with
aloat 0% move olefines (than from n wyu- 105
thegis gas in which the proportion of 0
to H, is.as 1 {o ) 860,000 culi; metres of
residaal gas, free from £, and otherwise
of the composition mentionel in BExample
I, wus mixed with 380,000 cubie meires 110
of o gas prepared from coke oven mas by
treatment with steam ay deseribed in Ex:
ample [ ang 40,000 ecubic melres of gas
originating from 1he waxy material de-
posited on the catalvst as deseribed in 115
Examyple:2 and » synthesis gaz was oh-
tained - containing C0O=84.0%  aud
H,=41.5%. Thiz synthesis gos  was
{reated as deseribed in the preceding Ex.
amples:. This process involved a com- 120
sumpiion of aboul 3.7 tons of coke and
1.05 cubic metres of eoke oven gas per fon
of primary produets econtaiming = hish
nlefitie enmtant.

Tated this 5th day of Taly, 1939,

BLEINGTON & FIFE,
Congulting Chenidsls and (Tiartered
Patent Agents,

20} tn 28, Holborn, Tondon, E.0L1.
Arents for the Applieants,
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COMPLETE SPECIFICATION
A Process for the Synthetic Praduction of Hydrecarbon Oils

We, Miomawr, NTEINsconaneem, of o
Dationality, formerly of Bussian Sativn-
ality, of 80, Portsea Hall, Gonnaught
Bquare, London, W.2, formerly of Market

& Buildings, 29, Mincing Lane, Londén,

. B.C.3, and Oversrus Fixawer & Coan
meErcE {Lonnox) Lingren, o British Com-
pany, of Market Buildings, 29, Mincing
Lans, Tondom, B.C.3, do herehy declara

10 the nature of this invention and in what
manner the same ir to be performed. o he
particularly deseribed mudl ascertained in
and by the following stotement : —

This invemtion reletes to the synthietic

16 production of hydvocurbon oilg from eml.

In the processes which are ab resent;
smployed ?or Hre synthetic production of
hydvocarbon oils from coal sush s {he
Fﬁcher»ﬁ‘.‘rnp&eh or like synthetic process

20 it has been found to bhe desivable To pro-
fnee o produet having a hizh olefine com-
tent, This iz of impertance beeanse i

the case of the lower boiling prodmets.

which are used as fuels in infernal com-
26 Dusiion engines, g high olefine nqntent: re
swlts in g high octane number of the fuel
whilst in the products of higher hoiling
point the presence of & hisk content of
olefines emables them tn bo nsed for the
production of & good yield of satisfactory
lubricating oils. - Hitherto, howevar, 8¢
manufaciure of o product coutadning o
high content of olefines from conl hus re-
quited & higher consumpbion of coal than
in the manufecture of preducts nob eon-
taining sueh a high .content »f olefines.
Thus %01- example when em%loying % Zas
containing equal volumes of hydromen and
cay monowide a product can be pro-
duced contajning about 55% of olefines
but this process necesaitates 1. bhigh con-
sumption of coal. If on the other band
the consumpdion of ecal i reduced by
nsing o gas containing two volumes of
hydrogen per wolume of coxbon, monoxide
arcording b the Fischer-Tropseh process
a low boiling product is obtained ~whick
only contains about 0% of olefines and a
higher boiling product in the lubricating
50 oil range which contains an even smalley

inuportion of olefines.

The object of the present fnvention is
to overcome this denwback and to mann-
facture o product containing o high com-

: t%‘c of olefines with a low eomsumption of
conl,

-According to the process of the present
invention for the monufacture of hydvo-
earbon oils eontuining a high eontent of
olefines, wnter gas, blue water gas or water
Zas ohtained by the.complete gesification

30.

34

60

of conl or mixtures thereof is hepted in
ihe presemce of a cobalt, nickel or iron
catalyet preferably at a temperatura of be-
tween 160 and 200° O, and the residuai 65
gas, afier carbon dioxide has heen re-
moved therefrom, i mived with a gas
baving o high hydrogen content such us
coke oven gas which %ms been. reacted at
an elavated demperature with steam to in- 70
ercuse the proportion of hydrogen and /vy
water gas whieh lLas been trented at un
elevated tempernture with steum in the
presence of a cobalt, nickel or iron eatnlyst

at 400—500° ¢ to inercnse the proportion 75
of hydrogen preferably ufter removal of
carbon dioxide and preferably alse with o
gas rich in hydrogen and methane ol
tained by passing 5 gas rich in hydrogen
over the residue deposited on a ninkel,
coball, or iron catalystin o previous operu-
fivn. ke zas mixture thus ohtaized is
then leated in the pressnce of 7 eobalt,
nickel or fran eatalyst preferably at o
temperature beltween 160 and 250° C.

The cobsll iron or wiekel eatalyst am-
Dloyed may if desired he antivated with
an ectivator sueh, ag thoria and +the ivon
catalyst may be activated with an activg-
tor such ap copper und the catalysts mav 90
be mixed with a carrier such ng kiesel-
pubr, magnesia or silica,

The foHuwing examples illusieate how
the process of the invention may he
eatried info effect; — ’

1. A coal ‘having sn ash eontont of
about V%, a sulphur contemt of about
1.8% and containing ahout 28Y of vola-
file comstituents was coked and vielded
75% of coke calenlated ap dry coke on fdry 100
coal, the gas yield being 355 enbie metres
per ton of dry eoml amﬁmvinp: a calorific
value of ahout 4670 calories per cubin
matre, The gus after trentment for the
removal of organie and inorganic suljshur 105
eompounds had the following composi-
ton, ;3 —

CO-8%: H,=58.0%; CH,=26.0%;
CuHu=2.0%; €0,+N,=10,09%,

Pazt of the coke obtained from the eoal 116
was subjected to the water gaz radwotion
end it was found that .55 kema. of dxy
rake yielded 1 cabic melra of blue water
#us which after trentment for the removal )
of organie end - inorganic sulphar com- 115
pounds had the following eomposition : —

00=40.7%; - H,=51.09 CH,=0.8%.
(!O=+N2:8'0%‘ . ’

1,000,800.cubic mnctres of blue water gng
free from sulphur and of the composition 130
described above were passed over § cohalt
vatalyst activated with thorfe b a teme’

80

86

25
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perature of between 160° C. and 250° O,
This produced 104 tons of produels yieh in
defines and 400,000 cubic metres of
residual gas of thi followine composi-

5 flom:—

(0.=12.5% and N,=7.5%.

The earbon dioxide was washed out of
this gag and 360,000 cubic mebres of gas
were obtained having the following eam-
position :—

(0 =58.0% ; H,=921.0%; CH,=9.0%;
(). = 25% md N, = 85%.

*This ger was then mixed with 640,000
eubic metres of g gas obtained by heating
eoke oven gns of the composition deseribed
above which had been freed from cvganic
and inerganic sulphur compounds with
steam af o temperature of S to S00° €.
in the presence of a nickel-molybdenum
sulphide catalyst and 80,0060 cubie mefres
of 2 gas covsinting of 86% of hydrogen,
129% of methane and 2% of carbon di-
axide and nifrogen snd obtained by freat-
in%nthc waxy materia]l deposited on the
cobalt cotalyst mentioned whove by pass.
ing thereover u gas containing 88% of
hydrogen and obfained from {he blue
water gas in-lmown manner. 1,080,000
enbie metres of synthesis gus of the fol-
nw pomposition were thereby obtained :—

(0=29.29% ; H,=58.4%; CH,=40%;
(!02—1- NQ:S-O%r

This oas was passed nver n cobalt eatu-
35 lyst activated with thoria and yislded 140

grams of liquid produects per eubie metve

of sTLnﬂlesia gus. The process dereribed
in this example requires & consumption of

2.5 tons of coke + 1.2 cubicmetres of coke
30 oven gas per ton of primary product, the

" olefine condont of The primary produet ob-
tmined in this mammer wwas about 27%
more than, when using & synthesis gas in
which the proportion of CO fo B, is as
1:2. TIf the admisture of coke oven gus
treated with rfeam iz veduced it i pos-
gible to waise the oleflne content stll
further, '

2_ 1% no eoke oven gas is vbiainable the
process may be economically earried out
in the following manner, 1,000,000 eubic
metreg of blue water gas of the composi-
tion described sbove were passed over n
cobalt ratalyst activaled with theria at a
temperatare of hetween 160° {{ and 250°
(., and 104 tons of produels rich in ole-
fineg were profluced as well as 400,000
cubic metres of reridunl gas. Affer wash-
ing out the carbum dircide 360,000 enbie
80 metres of gas of Hia following eomposition

remeined :—

(0 =58.0% H.=21.0% COH,=UL0%;

(0, +N.=11.0%. .

Thig residual gns whicl: is snhstantially
85 fpee from cavbon diexide is mixed with

10
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860,000 cubic mneires of a gas obiained by
heating blue water gas of the composition
desaribed ahove with steam at u iempera-
ture of from 400 to H00° C, in the pres-
ence of a cobalt entalyst and substantially
removing the C0.-formed. The gas thus
obtained from the blue water gos has the
tollowing composition ;---

C0=3.1%; H,=9R0%; OHL =0.8% ;
00, + Ny--4.5%.

The residnal gas was also mixed with
40,000 cubic metres of a gas having-the
eomrposition :—

H,=86.0%; CH,=12.0%; C0,+N,=
2.09% and obtained by freating the waxy 80
material deposited vn the L‘-Dbf]t catalyst
mentioned above by pugsing thereover a
Zus contrining 98% of hydrogen und ob-
tained front the blue water gas in known
mauner. A sypthetic gas of the fallowing 85
eomposition was obtained :—

C0=29.0%; H,=58.0%- (H,=45%:

(0 + No=9.5%.

This process resuliy in g consumption of
8.75 tons of coke per ton of primary pro- 00
duct. The olefine content of the products
of the two stazes taken together ia about
339, higher then in products obiained
from a synthesis gas in, which the propor-
tion of 0O to H, 15 ag 1 :2.

2, Tn order to obtain a product with
about 805, -more olefiney {than from a syu-
thesis gas in which the preportion of (0
to H, 18 8s 1. to 2) 360,000 cubic metres of
tesidual ‘gas, free from CO: and otherwise 399
of the compoeition mentioned in Example
1, was mixed with 880,000 cubir meiyes
of o :g'asLPIU%iTed from coke oven gus by
treatanent with stenom ag deseribed in Ex-
ample 1 ang 40,000 cubie metres of gar 105
originating from the waxy meferial de-
posited ‘on the catalyst as desexibed in
Ezample 2 and a synilietic gus was ob-
toined  containing and
H.=5]1.5%. This synthesis pas was 110
treated as deseribed in the preceding Fx-
amples. ‘This process imvelved o con-
sumption of abowt 8.3 tons of cuke and
1.05 cubic metres of roke owen gus per tom
of primery produets conmtaining a hiph 115
olefine content.

Having now particularly described and
asecrtoined the nature of omr said inveu-
Hon and in whot manner the same iy in
be. perforded, we declare that what we
rlaim isz—

. 1. A process for the synthetie provdoe
tion of hydrocarbon oils comtuining » high
content of olefines which comprises heut-
ing water gos, blue water gas or water gus
obizined by the complete gasification of
coal or a mixiure thereof in the presence
ot 2 cobalt, nickel or irou catadyst prefer-
ablz ak a temperatnre of between L6k and
950° C., remaving rarhon ilioxide fhere- 130

70
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from aud mixing the residual pas with a
gus luving o bigh hydvogen condent such
as coke oven gus which has been reacted
al an elev&tulg temperglure with steaw to
D increase the proportion of hydrogen
und for water gus which hus been treated
#l an elevated lunperature wille steaiy in
the presence of u coball, uniekel or won
eafalyst ag 0 to S00* C. ty inerowe (e
10 proportion of hydrogen welerally ufter
removal of vurbuoit diexide and preferably
abso with a guy viek in ligdragen u.u'c}t
methune obfained by passing o gus rich
in bydrogemi over the residus deposited o
1 o_aickel, cobult vr iron catalysl in o Dre-
vious operation, ang thereufler Lenting
Ie gay mixture thus obtuived in the pres-
euce of cobalt, nickel or iron catulyst pre-
ferably ut a temperubure between 160 aud

20 280° g

2. A process us climed in Clajm 1
wherein the cubalt, nickel or irun catalyst
i uebivated with on activator sueh as
thomda, - . '

3. A provess foi the synthelic produc- 25
don of hydrovsrbon vily contining o high
cottent of olefines substandinlly as- de-
seribed  with releyence o the  examples
griven, S

4. Hydrovurbuy oils condeining o high 30
vortent of olefines when munufaeture] by
the procesy eloimed in auy one of the. pre-
ceding elodmg,

Dated ibis 8rd day of dugust, 1940.
BELEINGTON & FLFE,
Consulting Chemists and Chartered

wient Agents, ]
2 by 28, Helborn, London, B.0.1,
Agents for the Applicunts,
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