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PROVISIONAL SPECIFICATION.

Improvements in or relating to Processes for the Produetion of
Mixiures of Hydrocarbons cortaining a High Proportion of
- Olefines from Oarbon Monoxide and Hyirogen.

We, Lospoy Toesmixe Twsosarony feature of the invention the gaseous mix-
Linaierp, & Dritish Company, of 81, ture, after passing aver the cobalt eata-
Cannon  Street, London, E.C4, and Iyst, is wmised with additional gas, which

MICHAEL BTEINSCHLARGRR, of no nation-
ality, of the aforesail Company’s address,

do hereby declure the nature of this inven- -

tion to be as follows :

This juvenlion relates to n process for
obfaining 1ixtures of hydrocarbons con-
taining a high proportion of olefinez from
carbop monoxide and hydrogen.

Water gas prepsred by the action of
steam on red-hot eoke consists principally
of earhon monoxide and hydrogen in the
rolptive  proportions of  wpproximaetely
1:1.25. If this water gag iz passed over
a eohalt eatalyst under suitable condifions
& uumber of olefines are formed and these
nnsaturated hedroearbons are very suite
able for conversion by further freatment
inte lubricants or high quulity fuels
suitahle for use in internal eombnstion
engines and the like,  This proeess, how-
ever, suffers from the disadvantage that
only &
‘obtained although
olefines iz bigh.
this invention to enable an
yield of hydrocarbon products rich in
olelines to be obbained.

Aceording Ho the invention, a gaseous
mixture, such as water gas, confaining
carbon monoxide and hvdrogen Is passcd
first over a cobalt catalyst thersby pro-
during o proportion of hvdroesybons after
which It s passed over an iron cabalyst
whereby a further yield of hydrocarbons
is obtained. Accarding {0 a  further

Composition of gas
before removal of CO,

niay be water ‘gas, econtaining carbon
monaxide and hydrogen, the gquasntity of
additional gus: being such that  the pro-
portion hy volume of carbon movoxide to
hydrogen in the resultant mixture s
A:1 and 3:3.  The carbon dioxide and
hydrocarbons preduced in the first re-
action may be removed befare the mixing
with the ndditional gus is elfected,

The gas mizture s preferably passed
over the eatalysts wnder an  increased
pressure hut the reactions moy be effculed
at wtmospheric pressure or even at reduced
p}‘.‘E‘.F.‘NITE.

The iuovention will be more fuiv
deseribed with reference to the following
example in which there is nsed as a shart.
mg muteriu]l water gue produced from
colte and.haviiig the following composi-
tion by velume:

Carbon dm\.ule CO - -

- . - 4.59

low  ield lg] a h‘;]iio{;::r?;g; ® cl; Curbon monoexide, € 0. - 40,09
Tt is the cluef abject of EY‘I"OQ'E‘]‘_' B - - 500%
Methane, CH,; - - - - OBy,

inereased : 4 °

Nitrogen. X, - - - 8.0%

One thousand cubic metres of this gas are
passed over a cobalt eatalvst.  Teaetion
tukes place and » gas is obiained contwin-
ing a small proportion of hydrocarbons
and considerable qnantities of ecarbon
dioxide whieh Iatter is removed by wash-
ing with water under presswme. The gas
befare and after the remaval of the earhom
divxide has the following compnsitions:

Compuosition of gas
after removal of CO,

Carbon dioxide, CO, 2407 2.49
Carbon monoxide, CO 5.0, 58.09
Hydrogen;- H, 15.0¢; 12.0%,
Mathane, CH, 409 5.09%
Nitrogen, M, 10.09; 18.09;
Hvdmcalbons, {"nHm 2.09 2.5%

[Price 1/-]
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The volume of the gas before washing is
850 cubic mefres, while after washing if
is 273 enbic metres. . o

To the washed gas there iz -gdded two
thivds of s voluzne, e, 182 eubie metres,
of waber gas giving a mixture confaining
51y, of carbon mwonoxide and. 329, of
hydrogen. This mixture is-then passed
ovor an iron eatalyst ab s pressive of 10
atnospheres and this gives u further yield
of hydrocarbons and mere particularly of
olsfines.

The proeess of the invention cuables
good yields of hydrocarbons and more
particulsrly of olefines to be obiained,
sinee the reaction whieh tekes place in the
presence of an iron catalyst ylelds pro-

duvts vicher in olefines thun are obtained
with u eobali catalyst, while it iz possible
to - adjust the proportion of carbon on-
oxide und hydragen to the optimum value.
Thig in particularly advantageous when
wuter gas is used as the starling material,
since the proportions of earbon menoxide

-and hydrogen in this gos ars not the best

fap the efficient preduction of hydeo-
carbons, . ]
Dated s 18th day of February, 1898,
FASELTINE, LAEKE & GO,
98, Southampton Buildings, Londen,
nugland, and e
19—35, West 4dth Streeb,
New York, U.B.A.,
Agents for the Applicanfs. -

COMPLETE SPECIFICATION.
Impravements in or relating to Processes for the Production of
Mixtures of Hyfroearbons containing o. High Proportion of
Olefines from Carbon Monoxide and Hydrogen.

We, Lowpox Tesmxe  LaBORATORY
Layrrep, a  Britisk Compeay, of 8L,
Capmons  Strest, Lendon, E.C.4, and

Micmagr, STRINSCHLABGER, of 1o nabiou-
ality, of the aforesaid Company's address,
do hereby deelare the nature of this nven-
tion and in what munocr the same is to be
performed, to be particularly deseribed
and ascertained in and by the following
statement ;— )

Ths invention relates fo & proccss for
obtaining miztures of hydroearbons eon-
tuiuing & high proportion of ulefines from
gaseous mixtures containing earhbon mon-
axide and hydvogen. ;

Water gas prepared by the asbion of
steam on red-hot coke comsists principally
of ecarhon monoxide gnd hydrogen in the
relative  proportions of approximately
1:1.28. It is known hat if this water gos
is passed over a cobalt catalyst nnder suit-
wble conditions a number of olefines ara
formed und those unsuturated - hydro-

carbong are very suifuble for conversion

by furlher treatment into lubricants or
high quality [ucks snitable for use in
infenal combustion engines and the like
This process, however, suffers [rom the
digadvantage that only a low yield of
hydrocarbons is ublained although the
proportion of olefines is high. It is the

increased yield of hydroearbon
rich in olefines o he obiained.
Acoording ‘to fhe invention o gassous

preducts

mixture, such .as waber gas, contuining
sarhon moncxide awnd hydrogen is passed.’

firsi over an cohalt catalyst ab u tompera-
ture of 180°~-210° C.
atmospheric pressure thereby produciog &
yield of hydrocarbons after- whish it is

and substantially "

pussed over an iron catalysi at a tempera-
ure of 200—340° C. and u prossive of
0—10 atms. whereby a further yield of
hydrocarbons s obtained. e
" The olefine vontent of the produets of
the two catalytic stages depends upen gh
pressure ab which the synthesiy is carvied
ont, the pressure being adjusted to give
the mmximum  yield uf olefines. The
higher olefine yield is due to the higher
sield of hydrocarbous as cownpared ‘with
the use uf cobalt catalyst alunc.

A particularly suitable catalyst for the
fust eatalytie stage is s cobalt-thorium-
Iieselguhr catalyst in the ratio 100:18:
100, while a perticularly suitable catalyst
for the second catalytle sfage.js an iron-
copper entalysh  containing iron  and
eopper in the ratio of 20:1. LT

Avcording te a further
invention the gaseous

{eature of ﬂ:le
mixbure, after

passing over the ecobalt catalyst, may be

imixed with additiopal gas, sueh as water
fas, contsining . earbon monoxide snd
hydrogen, the guauiity of addifional gas
being such that. the proportiou by voluma
of carbon wnonoxide to hydrogen in the

vesultant mixture js between 2:1 and 2:8.,
The ecerbon dioxids and hydroearbons,
produced in the fivst reaction nay be’

e  removed before thu addition of further
chict object of this invention te coable an g3

s -

" The Juvention will be more fully de-
" seribed  with reference. to the - following

exammple in which there it used ds 2 start-
ing material water gas preduced from
coke and having the following composi-
tion hy volume: T

Carbon dioxide, Cb_., .

- 1{15%
Carbon weonoxide, GO - - -
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515,087 S
Hydrogen, H; - - - 50.09% tion and In whut manner the same is o 00
Methane, CH, - - - Db be performed, we declare that what we
Nitrogen, N, - - - - 5.09 claim s 1 —
1. A process for the produetion of
1000 cubic metres of this gas are pussed mixlures of hydvoearbons containing a

5 over a cobulithopnm-kicsclgubr eatalest high propertion of olefines which com- 65
containing cohalt, thorium and Lieselguhr prises pussing & gugeous mixiore contain-
in the ratio 100:18:100, at a temperature  ing earbon monoxide and hydrogen over
of 2047 C. and substenlislly atmospheric a cobalt catalyst at a femperature of
pressure.  Reaction takes place and a gas  180—210° €. und substantially atmo-

10 iz obtained copteining a small proportion  spherie pressuye  thereby producing a U
nf hydrosarbonz and considersble quan-  visld of hydroearbons und then passing
titieg of carhon dioxide which latter & the resulting gsseous anisfure over an
removed by washing with water under Iron eatalysi at o temperature of Z00—
pressure. 240% C. and » pressure of (—320 atmo-

15 The volume of the gas before washing spheres whereby a further yield of hydro- 75
is 8A0 cubic juetrss, whilc after washing carbons is obtained.
and remaving the hydrocarbons by inesus 3. A process sccording to elaim 1, in
of uw eorbon adeorption plant, ib is 278  which water gas i uscd sy the initial
cubic mefres, The IO cubic metres of gaseons mixture containing cerbon on-

20 water gas passed over the cobali estalyst oxide and hydrogen. 80
vield 80 grammes of hydroearbon produets 8. A process sceording to elaim It ov
per cubic melre, contsining 83% of claim 2, in which the curbun dioxide and
olefines, hydroearbons  formed during the st

To the wached gas there is added two cutalylic stage are removed before the

25 thirds of its volume, i.c. 182 cuhie metras, gases are paesed io the sevond stage. 25
of water pas giving 455 cubic metres of 4. A process gecording to any of claims
4 mixture conbaining 51% of carbom 1 to 8, in which the ewbon dioxide pro-
menoxide and 329, of hydrogen. This duced duving tha first catalytic stage is
mixture s then possed over an iron-copper removed by weshing with water under

30 catalyst, conlaining iron and cepper in  pressure before the gases wre passed o the 80
the ratio of 20:1, at w pressure of 10  second catalyiie stage.
atmospheres and o temperature of 285~ C. §, A process acenrding ta any of the
and this gives o further yield of hydre- preceding vlulms, n which the gaseons
carbons and more parbicularly of olefines, mixtuve after. passage over the cobalb

85 The 455 cubie metfres of gan passed over eatulyst is mivéd with additional gas eon- 95
the iron cudalyst give a yield of 90 taining carbon inusooxide and hydrogen.
grammes of hydroearbon products per 6. A process acecrding to claim §, in
cubic metre, confaining 459 of olefines.  which the udditional gas is water gas.

Thns, 1182 cubic meires ol water gas 7. A process according fo clalm § or

40 vield a total of 130.950 grammes of hydro~ claim 6, in which the quantity of addi- 100
corbon prodacte coninining $8% of tiomal gas added iz such that the propor-
alefings. tion hy volime of carbon monoxide to

The process of the invention thus hydrogen in the resultant gaseous mixture
enables goud viclds of hydroearbons and s befwen 2:1 and 5:2.

45 more partieniarly  of oleflnes to  be 8. A process for the production of 105
obiained. since the reaction whieh takes mixfures of hydiearbons containing a
place in the pregence of an iron eafalyst high proportion of olefines substantially
vields produets richer in olefines than are  as herelnbefore deseribed.
oblained with a echalt catalyst. while i6 9. AMixfures of hydroearbons confaining

s high proportion of olefiues  when 110

51}

is possible to udjust the proportion of
earbon monexide and hydrogen to the
aoprum  valne, This & partieularly
advanfageons when water gas is used as
the starting material, sinee the propor-
tiong of earbon momozxide and hydropen in
this gas ars uot the best for the efficient
produetion of hydroearbons.

Haviig pow partieclarly deseribed and
ascertained the nature of vur seid inven-

prepared by a process uccording to any of
the preceding claims.
Dated this 17th day of Februory, 1939,
EASLLTINE, LAKE & GO..
ag, Southumpton Buildings, London,
Enpluand, and
18—25, Weat 4dth Street,
New Fork, T.8.A.,
Agents for the Applicants,
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