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flﬁ s - L The present invention relates to the conversion of
o | carhon monoxide w1th hydrogen into hydrocarbons contalnlng more
. than one carbon atom in the molecule, T,

' It has already been proposed to carry cut the.said
‘conversion in the pPresence of a liquid medium, in paiticular an

0il obtalned by the conver31on of an amount of the same 1nit1al

S B s T

materlals previously treated under the same or similar condltiona,

i,a so—called "proper 011" containing a considerable amount of

constltuents Whlch are gaseous or vaporous under the temperature

and preesure conditions employed. : i..-:.i
. \ The said liquid medium may .be passed in the same di-
_rection as or 1n counter-current to the synthesis gases, However,
when carrying out the conversion on an industrial scale and
‘employlng as the 11qu1d medium in a counter-current cycle en oil,

‘for example, 'a "proper 011" contalning conetltuenbs of Jow b0111ng i
point the difficulty 1s encountered that the large amount of hot
_gases f10w1ng through the reaction vessel readlly entraing the
:said constltuents 80 that they. are not rresent during the conver~
slon in the desired amounts and as the conversion preceeds much
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_more slowly if only the higher boiling fractions which remain

liquid are present, the yields per unit of space and time of the
desired conversion products are considsrably reduoed.
If the liguid ig passed in the same direction as

the geases to be reacted, the said entraining of the low boiling

‘congtituents of the liquid by the geses takes place to a con-

siderably smaller extent. The maintepance of a uwniform temps ra—

ture throughout the wole reaction vessel ig, however, rendered

,Qifficﬁlt because by reason of the exothermic neture of the

reaction the products become increasingly hotter during thelr

passage through the ca talytlc space and thus towards the end of

the reaction veasel, the lower boiling constltuents are vaporized

4o an undesirably great extent without it being p0591ble to re-

turn them to the reaction vessel, for example, by reflux coollng,

'against the strong gas current.

Tie have now found that the said reaction in the pre-

sence of a liquid medium, in particular a "proper oil" containing .

a considerable amount of constituents which are gaseous or vapo-

rous under the reaction conditions, can be carried out in a very

advantageous manner by introducing the liguid medium into d4if-

ferent zenes of the reaction space through separate poihts of in-

troduction in or adjacenf to sald zones.

The liguid mediuvm is introduced into the vaporonrs

'zohes in regulazted empunts and at temperatures suitable for proper

temperature regulation.
Phe liquid medium is preferably passed through the
-2 - '
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reaction space in a cycle. The sﬁpply of the same to the

different zones may be effeoted in various ways. Por example,
the ecirculating medium may all be passed through the reéotion

space and fresh mediwm supplied at one or more other Places,the

. eircwlating medium may, however, also be divided into a number

of parts and then.passed into the reaction space at different

places, fresh liquid medium then being added at one or more of

these places or also at one or more other places.

V¥hen working in this way, the synthesis gaées may be

rassed either in the same direction as or in counter—-current *o

the liquid mediwm. It is advantageous to work with co-current

flow.

The process of the present invention renders it posaible,

in spite of the great evolution of heat, to meintain a practi-

ocally uniform tempe rature throughout the whole reaction space,

A very high yield per unit of time and space may therefore be

obtained, especially when working at higher pressures,without

by~reactions, such as formation of methane and .deposition of
cérbon, ocbasioned by increase in temperature taking place,

The conversion may be carried out under the usual con-
dgitions of temperature and pressure, preferably at temperatures
between about 200 and 420°¢ and under ordinary or elevated
présaure, for example, above 10 atmosrheres, such as 20, 50,

100, 200, 500 or 700 atmospheres or more. The relative proportions
AL the initial gases may be veried within wide limits; the ratio
of the amounts of carbon monoxide to hydrogen generally speaking
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lies between about 4 : 1 cnd 1 : 4 (measured volumetrically))say
‘between about 2 : 1 to 1 : 3, for example, about 1 : 1 to 1 : 2,
It is often advantageous to work with an excess of cerbon mon-
oxide. Diluent goses, such as carbon dioxide, nitrogen énd/or
methane may alse be present. The liquid medium is usually;addéd-
in an amount of from about 0.2 to 5 parts by volume to 100 parts
by volume of initiel gés (me@sured &t atmospheric pressure and
room temperature).

As the final products of the reaction there are obtained
in addition to gaseous and solid hydrocarbons, mainly 1iquid.hyu
drocarbons, and this is the only or main reaction taking plece
in the process in accordance with the present invention. The pro-
portions of the individual produwcts (benzine, middle ¢il, lubri-
cating oil; paraffin wax) in the totel product vary according to
the reaction conditions used.

In the process in accordance with. the present In-
'vention_stationary catalysts cre usually employed.

The invention will be further described with refe-
yence to the eccompanying drawing, In Figure 1 is illustrated
diagrammatically a plent suitable for carrying ount the process
according to this invéntion in prectice, but the invention is
not restricted to the particular plant shown.

Referring to Figure 1, the circuleting liguid medium
ig passed by the circuwlating pump f through the heat—exéhanger b
‘and the preheater.i_into the reaction vessel an. The synthesis gas

-4 -
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is introduced at g.The liquid leaves the vessel & together

3
i

.
T

with the residunl gas at k end 1s passed through the hemt-cx-

changer b, into the cooler ¢ end then into the seporator ¢ in

e
L

which ig effected the separation of the liquid éonstituents

(ineluding the water formed which sgeparates at the‘bottom) from
_the gas. Fresh liquid medium is introduced through the pipes h

into various zones of the reaction vessel. The part of the li-

quid medium which is not returned from the séparatqr 4 through
£ is withdrawn together with the water at 1.

The following Exampie, given with reference to
Figure 2, of the accompanying drawing, will further illustrate
how the invention may be carried out in practice, but it shouldg
be understood that the invention is not restricted to this

Fxample.

Exomple,

The rezction vessel ¥ is a high pressure tube of

150 millimeters internal diometer and 5.8 meters height which
is filled with a caetalyst in the form of pieces of from 8B 1t

ié mlllimeters in grain size. The catalyst ie prepared by
fusing or sintering iron with small additicns of titanium

oxide, mengenous oxide and potassium hydroxide in a currens

of oxygen and 1is treated at 65000 with hydrogen before being
charged into the tube. Into the reection vessel K?here are
introduced per hour at G 87 cubic meters of o gas of the

following composition :
-5 a
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6.0 per cent by volume of CO,
0 . 4 i n 1] f In an 211
44.8 (1] n " n 11 co
407. O n f f1 n 1 H2
4_- 4 H u n it W C H2n +2
4.4 M n W " n N2 .

At the same time os the gas, there tre introduced per
hour at H about 0.6 cubic meter of oil whlch has been pro-
heated to mbout 290°C in the preheator W. The oil and gos
flow through the vessel K in the same direction, Leave the
some together at E, flow in counter-currerm to colder circu~

latlng oil throvgh the heat-exchenger A ond the cooler D

in which they ore cooled ta about 70 to 80°C. In the sepera~.

tor §, the condensed oil together with the greater part of

‘the water containing alcohol formed during the reaction is

éeparated from the gas. The excess of oil. and the woter are
withdrawn at B, while the remaining oil ig. returned as cir-
culating medium to the vessel K through the cirewlatory pump
P through the heat exchanger A end the oil preheater ¥.

The circulating medium consists of the following

fractions :

18 per cent by volume boiling wp to 15000,

51 n h nooom n from 150 to 20000
33 W " " " n " QOOOtO 30000
og M " " " n chove 30000 .

When, zfter starting the conversion,the temperature in
the upper part of the vessel X rises tp more thon 295° %o
-6 —
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300°0, & part of the circnleting oil is vranched off et V

. ond passed without preheating through a tube R which is in-

. sulated up to its outlet end and which projects 1.5 meters

into the reaction vessel X. By the additional supply of oil,
s uniform tempersture of from 280° to 300%C can be maintained
in the reaction vessel. - | )

The mixture of finnl gasa ond benzine wvapdr 1eavihg f
the separater 3 is further cooled, wheredby = lerge part of %he

benzine hydrocurbons is separcated in the liquid state. The

residual final gas obteined in en amount of 50 cuhib meters

rer hour has the following composition :

33.4 per cent by volume of 002

¥ L
3 . O n T -l n T OnH 2n
21 . 0 n H n n i 00
21 . a " ". " n HE
t 1
13.0 = LR S
, . ) 7 . 8 n " " " N2 .

By passing it over cctive corbon, further amounts.

of "gasol" ( & mixture painly consisting of Cx- end G,~hydro-

- earbons and containing a smzller portion of Gs-hydrocarbons)

~u
~a

and light benzine zare recovered; the remoining ges mey, after
removal of carbon dioxide and if desired replenishmeni ‘with

fresh gas, be brought into further reaction in & second steage

or returned to the sames reaction space.

The products formed with o yield of 8.2 kilogroms

per hour consist of
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N ‘ 25.0 per cent by woight of "gasol"

63.0. " n n f " penzine, oil and éﬁiﬁﬁ
hydrocarbons
6,0 " v oonoow elcohols .
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What we claim is 3

1. A process for the catelytic conversion of carbon
monoxide ﬁith hydrogen into hydrocarbons with more than one
carbon atom in the molsecule, in the presence of a liguid
medium,-whioh comprises introducing the liquid medium into
different zones of the reaction space through separate points‘

|
of intrpduction in or adjacent to the sai%zones.

4 2. A process as claimed in c¢laim 1, which comprises intro-
duoing the ligquid medium into the various zones in regulated
amounts and at temperatures suitable for proper temperature
regulation.

3. A process as claimed in claim 1, which comprises employing
as the liduid medium a "propsr oil".

v 4, A preocess as claimed in claim 1, which comprises employing

a "proper oil" containing a considerable amount of constituents

which are gassous or vaporous under the reaction conditions.

5. A process as claimed in claim 1, which comprises passing

the 1liquid medium through the reaction space in a cycle.

6. A process as claimed in c¢laim 1, which comprises carrying
out the conversion in the presence of catalysts stationarily

contained in the reaction vessel.

-0-
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7. A procsss as claimed
carrying out the conversion

200°¢ and 420¢°C.

8. A process as claimed
carrying out the conversion

to 700 atmospheres or more.

9. A process as claimed

‘carrying out the conversion

at

in
at

in

at

-10-

claim 1, which comprises

temperatures between about

claim 1, which comprises

pressures of from about 10O

claim 1, which comprises

aboat ordinary pressure.
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Cartified to be the drawings referred to in

the specification hereunto anmexed,
Jjw&z%

Ottaws, Ontarioc, Canada, Hay 30%th, 1939,

Franz puftschmid &

Eduard Linckh &

Fritz Finkler
INYENTORS

¥ L

ATTORGRLS.
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Franz Duftechmid &

Bduard Linckh &

Fritz Winkler
INVENTORS

Certifisd to'be the drawings referred to in 7
the specification Hereunto annexad. : ay .
Ottawe; Ontsrio, Canada, May 20th, 1939. ‘

TTORNEIS.






