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COMPLETE SPECIFICATION

Process for the Catalytic Conversion of Mixiures of Carbon
Monoxide and Hydrogen

(A Communiration frem Abroad from
BroaRcHENTIE  ABTIENGESELLSCHAFT, of
Oberhansen-Holfer, Germanv, a Body
Corporate organised and existing under
the Laws of the German State.)

I Owex Evaws, ALA, (Cauntal.), of
ki3, Chancery Lane, London, W.0.2,
of British Nationality, do hereby declare
the mature of this invention and in what
wanner the same is to be performed, to
be_particularly described and ascertainmed
in and by the Tollowing stutement sm-

Hitherto the coaversion of earbon mon-
oxide and hydrogen at a slightly elevated
pressure or al normal or slightly reduced
pressure has heen curried out in such #
manner that the conversion produris con-
fain a very lorge proportion of liguid
hydrocarbons that boil at a low tempera-
ture and that can be nsed as fuel.

When cobali- eatalvsts are employed,
the optimum temperatnres for this reac-
tan le betsreen approximately 185° and
200" Centigrade.  Lower temperatures
hrave hitherfo not been emvloved in prae-
tiee since the yield of low boiling hydro-
carbons wonld be 5o small that thove was
uo objeet in earvring out the hydrogena~
tion of earbon monoxide at sueh low tem-
prerainres, ’

For the conversion of a larwe proportion
of the initial gases intg hydrocarbons
that boil at a higher temperatore, certein
provesses have been developed ru a -prae-
tieal seale that operate at temperatures
Ixing hetween 280° and 250° Centigrade
while veing snitable-catalvsts.

Tt is already known from Specification
No. 255,818 that by lowering the temprera-
ture to below that at which the reduncetion
of varbon monoxide produces methane, the
higher members of the methane series,
such as ethane and propane, are recaversd
when tle same catalvst is employved.

It haz now been found that the conver-
sion of mixtures of carbon monoxide and
hydragen at ordinary pressnre or at
pressures  differing very  slightly {rom
ordinary pressure und ut elevated tem-
prratures below 175° Centigrade in the
presence of eatalysls comprising colalt
can he carried out iz an advantageous

[Price 1}-]

manner by taking the duration of the re-
action so lomg that 50 per ceni or over
of the earhbnn monoxide entering imto
reaction iy eonverfed into paraffin wax.
Preferably the temperatures lie between
1657 and 170° Centigrade. These tempera-
fores are helow that at which Liquid
hydrocarhons are produced which for the
most part boil at a lower temperature.
The lowest temperature at which goead re-
sulls ean be cbiained is 160° Centigrade.

When working in aceordance with the
present invention' u far reaching vonver-
sion of the carbon monoxide, amounting
to 80 per cent or over, may take place,
whereby 50 per ¢ant or more of the carbon
monoxide introdiced is eonverted- into
paraffin wax, '

The rate of flow of the gases should iu
aceordanee with the present invention he
at mest 20 Iitres per litre of catalyst per
hour in order to obtain the desired resulf.
This rate of flow corresponds to 5 duration
of contact of 180 seconds. 'With higher
durations of vontact, better yields ran be
obtajned hut a limit to inereasing the
duration of contact is given by economic
considerations, since "with an inecreased
conversion the reaction  velocity
diminishes. .

It has been found fo be very advane
tageous when carrying out the process
according to the invention o use eala-
Iysts which contain mno colalytic metals
other than cobalt aud that have been
activated solely by the addition of
thorium oxide or magnesium oxide.

The process according.to the invention
may he carried out in a namber of stages
wherehy in the first stage .principaily
paraffin wax is produced, and in the fol-
lowing stuwges the reaction conditions and
in particular f{he temperature are selented
in aceordonce with the character and eom-
position of tie residual gases of the first
stage to vroduce livdrecarhons.

The purafinie products obtained by the
process according to the inventjon are
characterised Ty exeeptional purity and
special physical and chemieal properties;
for example, they provide an exvellent raw
material for polishing wax, since hy their
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addition oil is bound better then by the

addition of ordinary parafiin wax.

The following Fxwmple will further

illustrate how the said invention may be
carried out in practics but the invention
is not limiled to the Examyple.
Exsverz
10 litres of 2 gas mixture compozed of
one part of rarbon monoxide and fwo parts
of hydrogen are fed per hour per litre

i,

of catalyst at a temperature of 160° Centi-

" grade and at ordinery pressure over a

cobalt catalyst aetivatcd with (8 parts of
thorium oxide per 100 parts of cohalt,
which, supported by wire gauze, is located
in a vertical tube opening at the bottum.
Thke paraffin wax formed duiing the reac-
tion, after- the catalyst has hecome
satorated, flows off from the eatalvst mass.
The benzines contained in fhe gas -and
vapours thal are drawn off are recovered
by condensation. From every cubic metre

of synthesis @as there are recovered 93.
gms._ of solid bydrocarbons and ahout 25 -

gms. of beuzines and oils, .

It may hers be observed that in the cons.-

version of carbon monoxide and hydrogen

at slightly elevated pressure or .at nérmal .

or slightly reduced pressure, for the pur-
pose of securing a large properiion of
liquif Dhydrocarbons that Boil ab u low
temperature and that can be used as fusl,
it is usnal to use {hronghputs of 100 litres
of synthesis gas per hour per litre of re-
aetion space.

Having now particularly described and

" . aseertained the nature of my s2id inven-

40

tion and in what menner the same is to
be performed, T declars that what I elaim

8

1. A process for the ecatalvtic conver-

sion of mixtures of cerbon monoxide and
hydrogen at ordinary pressure or af pres-
sures differing very little from ordinary
pressure end with catalysts coptaining
cobalt, wherein for the urpose of increas-
ing the content of solid hvdrocarhons that
boil at a high temperature, the conver-

sion is carried out at elovated tempera-.

tures ranging from 160° Centigrade to
175° Centigrade, the speed of flow of the
gas over tha eatalyst being not more than
20 Litres per litre of catalyst per hour,
whereby 50% or over of the carbon
monoxide entering into reaction is con-
verted into paraffin wax, .

2. Xu the process s claimed in claim 1,
working at temperntures between 165°
and 170" Centigrade.

3. In the process as elaimed in elaim

-1 or claim 2, the use nf a eatalyst con-

sisting of cobalt activated solely by the

addition of therium oxide or magnesinm
oxide. 7 :

4. In the process as claimed in any of
claims 1 to 8, treating the residual gases
in accordancs “with their character and
compositien {o produee hydrocarbons, -

& The process for the production of
pareffin wux by conversion of carbun
wmonoxide and hydrogen substautially as
described in the foregoing Example.

Parafin wes when_obtained by a
process in accordance with any one o the
preceding claiming clauses.

Dated this 18th day of July, 1837.

" EDWARD EVANS & CO,,
40-43, Chaneery Lane,
London, W.03.2,
Agents for the Applicant.

Teamington Spa: Prinfed for Hiy Muiés%y’s Stationery Office, by the Conrier Press.—193¢
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