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COMPLETE SPECIFICATION

A Process for the Catalytic Production of Carbon Monoxide
and Hydrogen from Hydrocarbons and Steam

We, N. V. Dp BaraavrscEE PETROLESM
Maarscearpir, a Body Corporaje vrgan-
iged under the laws of The Netherlands, of
30 Carel van Bylandtlaan, The Hague,

5§ Holand, do hereby declare the nature of
this invention and in what manner the
same is to be performed, to be particularly
described and ascertained in and by the
following staiement:—

10 This invention relates to a process for
the ecatalytic production of carbon mon-
oxide and hydrogen irom hydrocarbons

" and steam.
Hitherto the conversicn of methane with
15 steam. into carbon menoxide and hydrogen
has been carried ou; in practice in a tube
resctor containing the catalyst in a fixed
bed. The catalysi used is, for example,
nickel on magnesite. The reaction is pre-

90 ferably carried out at atmogpherie pres-.

sure, The temperature at which fthe con~
version takes place amounts tv about 600
to 700° C.
The reaction is strongly endothermie, so
o5 that 55 kg cal. of heat per mol, of methane
have to be supplied.

In order to prevent superheating of the
wall of the Teactor it is_necessary—in
view of the relatively low heat iransmis-

gp sion co-efficient between reactor wall and
gas flowing through—1o use a tube reacfor.
In addition the temperature changes vary
considerably in am axial direclion in the
reactor tubes. Depending upon the con-
siruction of the oven this change is from
300 1o 700—750° (}., which is to be con~
sidered unfavourable for fhe reactor from
the point of view of construetion,

These two drawbacks can be met to a

4p considerable extent according to the inven-
tion. by carrying out the conversion in the
presence of a catalyst in the Inidised state.

By this is undersiood a catalyst which is
kepi by the ascending gas stream in such

48 a state of suspension thai a dense phase
ic obtained with a density of the order of
400 to 800 kg per cubic meire, depending
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upon the specifie gravity of the solid mass
and on the linear gas velocity. The par-
ticle size used will preferably be of 10 to 59
200 microns, - i

When applying the process according o
the invention the temperature change in
the axial direction is neutralised praciic-
ally completely. Moreover, the heat trans- pp
mission _co-eflicient befween reactor wall
and gas is raized considerably, so that the
tube reactor can be replaced by a single
converter of sihstantially lavger diameter.

The process according to the invention g
may be carried out in various ways. The
catalyst may, for exemple, be applied in
the form of a stationary or substaniially
stationary bed of fluidised particles.
When fhe activity of the cafalyst has gy
deereased down fo 2 given point, it can be
resiored by a regeneration with steam,
which can also be carried oup +while
keeping the particles in a fAunidised
state. . 70

It is also possible continnously to with-
draw 2 portion of the catalyst mass from
the reacior and to recycle if after heating
to the desired temperature.  The heat
required for ths reaction is thus trans- 7§
mitted directly fo the zeacting goses.
‘With this emhodiment the indirect supply
of heat may be omitted. It will then ab
most be neeessary to take mensures in
order fo prevent radiation losses, for gg
example by insulating the wall of
the comverter or by passing the hob gases
discharged from  the oven in which the
catalyat is heated round the walls of the
converter,

A gspecial sadvantage of the process
ageording {o the lnvention consists in the
possibility of converting with steam nob
only methame, but also higher parafiin
hydrocarbons, such as those with at least 90
four corbon atoms in the molecule,
further olefinic hydrocarbons and in prin-
ciple hydrocarbons generally., In  the
Imown process these base materials cannof
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be applied, because when the temperuiure

rises from. room femperature to a reaction

temperature of T0O° C. or higher, the

material passeg through a range i which
& considernble deposition of carbonaceous
materia) takes place and in which fthe tem-
perature is not yet high enough fo convert
this carbonaceous material wiih sfeqm.
With the process of the present invention,
on the conirary, the base material mneed
not be heated to within this critical range,
but the final heating may be effiected in
the fluidised bed ifself. Owing to the
uniformly high témperature in the fluid-
ised bed no carbon deposition will occur
andfor any carbon deposits will at onee
react with the steam present.

Having now particularly deseribed and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare thai what we
claim is:— - |

1. A process for the production of car
bon moenoxide and hydrogen by the con-
25 version of hydrocarbons with the aid of

steam in the presence of eatalysts, wherein

the conversion takes place in the presence
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of a finely divided ecatalyst in the
Hluidised state.

2., A process as claimed in claim 1, 30
wherein the eatalyst is employed in the
form of a siatiomary or substantially
stationary bed of fluidised particles and
whetein heat is supplied from ;he outside.

3. A process as claimed in claim 1,
wherein a portion of the catalyst mass is
contiruously withdrawn from ithe reactor
and recycled alter heating {o the desired
temperatuzre.

4. A process as claimed In claim 3,
wherein the gases which have served to
heat the catalyst mass are passed round
the walls of the reactor in order to mini-
mise radiation losses.

5, Carbon monoxide and hyrogen when 4§
produced by the process cloimed in any
one of the preceding claims.

Drated the 2nd day of June, 1948,
ELEINGTON & FIFE,
Consulting Chemist and
Chariered Patent Agents,

Bank Chambers, 329 High Holborn,

London, W.C.1,
Agents for the Applicants.
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