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COMPLETE SPECIFICATION o

Method of Increasing Yield in the Catalytic Synthesis of Aliphatic.
: Hydrocarbons S

We, STUDIEN. OND VERWERITNGS-
GESELLSCIAFT MIT BESCHRANKTmx Haw-
tuNe, of Milheim-Ruhr, Germany, «
Company organised and existing under the

5 laws of fhe German State, do . hereby
declars the nabare of this imvention and

during the early stages, by operating at
suitably low temperafures within the
specified > , or by maintaining a high
velocity, or by having insmfficiént hydro-
gen, thab is to say, by the use of a mis-
ture of carbon monoxide and Lydrogen

i5

in what manner the seme is to be per-

formed, to he perticularly described and

ascertained in and by the following state-
10 ment:— _ o o

Tt is known to produce sliphatic hydro-
earhons synihetically by the nse pf cate-
Lysts from the oxides of curbon and from
Liydrogen. It has been. found that if a
pag mixture of suitable composiiien—for
example a mixture of 1 part earkon. mon-
uxids gnd 2 perts hydrogen—ocon be passed
anee over o gond eonlzct substance &b, Jor
example, 190" C, and ot not foo bigh a
veloeity, all the carbon monoxide may be
converted “inbo hydroearbons, - When
bydrocarbons having more ihan ons
oarhon atom, particularly lguid hydro-

cavbons, are desired, the optimum fem-
perature of working 1s known td be within
aboug zfl-l(}" 0, af200° C. - o

We have now found thai there is a much
greater yield of aliphatic hydrocathons
whieh contain more than one curbon atom
in the molecnle (more particularly 1i uid
hydrocarbons which readily volafulise), if
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the method is carxied out ab ordinary, or’

glightly incressed, or slightly reduced,

pressure, and at o femperatiure, within the.

36 range of 180° to 200° 0., in &t Jeash two
sbages and, in between either the oil, that
ia to say the liguid hy cqzbons produced
by synthesis aud having Migher boiling
points and @ greater specific gravity than
40 benzine, or the reaction water alene, or,
in addifion, bensing and tha hydrocarhons
that beil at o still lowse temperature, ere
vemaved from the gis,.vere being taken
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containing less thar two parts by volume 50
but not less than one pary by volnme of
hydrogen to one part by volume of carbon
mouoxide, or by any combination of these
conditions, o _ensure fhat the mixturs of
carbon, monoxids and hydrogen present iy
nob completely conenmed hmt only to the
exfent; of, for example, one-half or two
thirds. v this means the generation of
neat within the cuntect substancs is
clearly limited, and thus the consumpbion
of the mixbure of carhon monoxide and
hydrogen ig arrested in the directton of
the yndesivable formation of methane., It
employlng more than two gtages, the pro- -
cesy ig varried oub in the further stages 85
in the gamg manner, tha ia, withowt eom-
Eicte eonsumyptioy of the mizture of car-

n mogoxide and hydrogen, and only in
the lasi stage is the residuum of cavhon
monoxide and hydrogen completely con.
verbed, o S

The present invention can be carried oub
ag a cyelie process with one or more con-
tact stoges, thé Pases leaving the cycle,
after removal of Téastion préducis, being
completely converted i a further stage.

- Bxauris'l

12 litres of & gas mixburs {one parg of
00 plus two parts of Hi) are passed every
hour over g contact luyer of a length of
90 cms. (12 grammes of cobalt) at a tem-
perature of 190° C.; the product contains
up to 110 grammes of benzine plus oil per
cubie melre af normal teroperature and
pressure. v

By using three contact loyers of a-
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length of 30 ems. (each layer 4 grammes
- of cobally dispesed in parallel and pussing
. over each contact layer 4 Fires of gas

per hour at a temperature of 190° C.; the .
5 product again contaius up to 11¢ gramimes -

of benzine plus oil per enbic metre of gas
ab normsg] temperaiure and pregsure.

If 12 litres of gas be passed every hour

over the three coutact layers of o length

0 0£-:30- cmis-" (each layer 4 grammes of
coball) in sucoession and, after passing
tach layer, the resction products, oil plus
benzine plus water be removed—ihe tem-
perature of the layess being so selected

16 that in each stage no more than ona-third
of the original carbon monoxide is con-
verted—the product containg wp o 120
grommes of oil plus benzine per cubic
metre at pormal temperatmre and pres-

20 sure,  The temperatures in the severul
stages may be, for example,

Tirsh ‘stage, *182° 0,
. Becond stage, 187° C.
Third stage, 1987 C T

25 Tf 12 litres of gas be passed every hour

over twe contact layers of a length of
(each layer 4 grammes of cobalty’

40 cims,

disposed parallel fo each. other and 'ths

remainder of the gas is passed over u con’

80 iact layer of a length of 30 ems, disposed
the rear of the other two cuntret layers,
the tamperature gelevted being guch, for
example, ag 184° (. in the firsy stage and
185° C, in the second stage, sa that in
8t each layer approximetely the same volume
of carbon wonoxids i ¢onverted and then
oil, water and henzine are removed from
behind each Ipjer, the iotal E-rudpct onm-
taing up to 1301 grammes of benzine plug
40 oil per cubiec melre at normal tempery-
ture and pressure. ' _

Lt iz possible by thiz method to work
with lower femperatures in the first stage,
and as a result there is a better yield of

48 liquid hydrocarbons at the expense of the
.- gaseons hydroearbong which ure atherwise

produced. -

. Exanpre IT.

The temperature is not the seme In ail
50 the variouy stages,
“ firab  stage
example, 180° C. in the first gtage, 11
o about 200° 0. in the last stage. -
lighy hensine and tke hydrosarbons which

65 boil ab & lower temperatury are removed.

between the severa] stages, for example,
by waghing with cold oil, or by the use of
active cavbon, or by other wethods.
Exavrie T17T. .

60 Thes same procedure iz followed ag in
Example YT except that after each stage
all the desired remetion preducls are Ie-
moved, the oil being removed by wushing

-gion. On

. quently  after
removing the condensible reaciion pIo-
. ducls, the unconyerted reaction gas is sub-
- jected 1o’ » final conversion, under teac-

but is lowest in the”
and highest in the last, fop.

g
he "

' chiracterised in

‘with circulating washing oil havisg a

temperature of over 100 0., the water by b

‘washing with water, the benzine by wash-
Ang with eold oil, and the unsaturated

gaseous hydrovarbors by “washing  with

- suitably concentrated sulphurie eeid and

the seturaied pmseous hydrocarbons by 70
treatment with aetive carbon,
o Exauerp TV.

“Cemplets convarsion of the earbon mon-
oxide in the sarly stages is avoided if an
insufficient, quantity of hydrogen is pre-
sent, and atler the different stages so muelt
hydrogen, or gas containing » high per-
centage of hydrogen, be then added to the
re'm.amingi gos, as will limit the conver-

¥ before the last siage iz the 80
wmount of hydrogen required for mﬁlebe
conversion added. The reaction products
are removed bebween the severa] stmges,
The method of working Example TV ig
applicalble when it is desired to gecure as
large a iield. ag possible of umsaturated
hydroearbons, .

The process hereinkefore described and
explained by means of Es les . of
inereasing the yield of aliphatip hydro-
earbong which contain more than ene car-
boilr atom in the moleeule is carried cut at
atmiospheric pressure or at  slightly
elevated or rafuced Dresgures., - . -

Having now particularly deseribed and 85
useertained the nature of our sodd inven~
tion and in whet mazner the same ig to.
ba ‘performed, we declare that what we
claim is:— o

1. A method of increasing ths yield of
synthetically produced aliphatic ™ hydro-
carbons having more than one earhop
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“atbw in the molesule, from the oxides-of

carhan and hydrogen by tha use of eata-
lysts, at ordimary pressure or ab- very
slightly increased or reduced pressure and
a4 o temperature within the range of 180>
ba 200° C., characterised in that mixiyres
of carbon monoxide and hydrogen -which
contain not less hydrogen than -carhon 110
monozide are sabjected to resetion con-
ditions such thut maximum conyersion-sg
ab firet wvoided and the mixtures arve-af
frst only partly converted- and - subge-
) cowpletely  or partially. 115

105

on’, conditions such that maximum con.: .
version ig ublained after gas capable. of 120
regoling has, if required, been added. -
A A mathod sccording -to Qlajm i-
: that the incomplete ndn.-
vezrgion of the mixture of carbon mongside
snd hydrogeq is effected as a oyelic Process
involving ome or more contact stages, the
condenaible reaction produociy - -being-
removed aftcr each stage whereupon the
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remaining gases are completely converled Dated this Hh day of April, 1835.
in a further stage only affer having lefh I
the eivpuit. EDWARD EVANS & CO.,
9 A method according fo Claim 1, sub. 27, Ohancery Lane, ‘Tondon, W.C.2,
5 stantially as hereinhefore described. . Agents for the Applicants.
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