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This invention relstes to improvements in cately-
tic hydrogenation of carbon monoxide.

The cobalt, nickel and iron catalysts conventlon-
ally used in catalytic carbon monoxide hydrogenation have a
particle size of approximately 3 to 5 mm. The particle size
of the catalyst is generally determined by the screen slze
through which the catalyst passes. Thus if the upper limit
for the particle size of the catatlyst is determined to be 5
mm., the catalyst must completely pass through a screen having
& mesh width of 5 ¥ § mm. The lower limlt of 3 mm for the
particle size of the catalyast has been used since partlcles
smaller then 3 mm. increase the pressure drop of the gas up-~-
on its flow through the contact layer and also increasnss the
danger of non-uniform gas ilmpact.

In the past synthesls tubes or syntheslis chambers
used 1n carbon monoxide hydrogenation had dimensions or lay-
or thicknesses which 4id not exceed 10 mm. These dimentions
of the synthesls spaces were esontrolling in determining the -
upper limit of the particle size of the oatalyst. Due to the
faot that a sufflolently rﬁpid removal of the heat of react-
lon wes not possible, & larger thickness of the satalyst layer
was not used., An increase of the particle size of the catal-
yat to above 10 mm., was not underteken in the industry for it

was agsumed thet the contact partlcle of such & lerge slze

‘would not be sufficlently utilized and that therefore:. the

greatest possible outer surfece of the contact particles was
desireble, the smaller the size of the lndividual particles,
the greater the surface area per unit volume., Because of th-
i3 assumption it was belleved that a substentisl impairment

of the synthesis would result if the partlcle size were increased.
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Recently synthesis tubes of diameters of 30 to 50
mm, in catalytic carbon monoxide hydrogenation have been
used. The use of these larger tubes was made possible by
effecting higher gas velocities which bring about sbronger
eddying of the gases within the synthesis tubes, which in
turn congiderably facilitates the removal of the heat of
reaotion., The addltion to this, catalysta ﬁaving & smaller
heat of activation than previously used in the industry were
developed, which permitted higher excess temperatures In the
centre of the contact layer, so that larger tube dimensions
were possible. These improvements allowing the larger diam-
eter of the synthesis tubes, however, have had abaolutely
no influence on the catalyst particle sizes used up to the
present time,

One object of this invention is the catalytlc hyd-
rogenation of carbon monoxide using & lower ratio of Hé?:co
then weas heretofore used. v

A further object of this invention 1ls ocarbon mono-
xide hydrogenation with a more uniform flow of the synthesls
gases., A still further object of this invention is to de-
ereage the pressure drop over the reactlon path of the ayn-
thesls gases during catalytic carbon monoxide hydrogenation,

These and still further objects will become appar=
ent from the following description; ‘

It has now bteen found accbrdlng to the invention
thet the cetalytic hydrogenation of carbon mdnoxide can be
guccessfully carried cut using fixed sobalt, nieckel or iron
catalysts, the partlcle size of which is more than 10 to 25
mm, and preferably 11 to 20 mm. Thesé catalysts are prefer-
ably used in synthesis tubes, the dilameter of which is 20 to

500 mm. and preferably 30 to 100 mm.
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If tubes h=ving & relatively small inner dlameter

g&s, for example, 30 to 50 mm., are used, it is advisable to

use catalysts having a partlcle size of about 0,3 to 0,5
times the dismeter of the synthesls tube.

If contact chembers arg used then in accordance with
the invention, the distance 1s computed as the distance bet~
woen the plates of the contact chambers. Therefore catalyst

"graln sizes of preferably 1l to 25 mm, are used in such tubes

and chamberas.

10 : Detailed investigations with sobalt cetalysts have
shown that they are completely used up in thelr inslde sc that
the upper 1limit for the size of the contact particles is not
determined by efficlent utilization but by the tube dlemeter
or the distance apart of the plates of the synthesls furnaces.

Experiments have shown that the transport veloclty of
the hydrogen in the inside of the partieles 1s su?stantially

e greater then that of carbon monoxide. Due to this the larger
the contact particles are, the lerger will be the Hp ; CO
ratio inside the particles than in the ges speoce between the

20 particles. Thus by using larger contact pertlicles and a syn-

thesis gas which is poorer in hydrogen, the same effect 1§ ob-

s U E TR

tained as is obtalned by the use of smeller contact particles
and & gas richer in hydrogen. This is true without any notice~
. ably reduced conversion taking place In the catalyst furmnace.

; Thus by following the method according to the invention cata-
lytic carbon monoxlde hydrogenation 1s possible using synthes-

e R A

ie gases having an Hy"{ CO ratio which is 10.=_25% lower than
was heretofore possiﬁie in the industry when using contact pa-
rticles of smaller dlameter.
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It is known that in carbon monoxide hydrogenation using,
for example, iron contact agents, & smeller ratlo of’Hz :

@0 exlsts at the gas inlet then at the gas outlet, Fur-

thermore, it is known thet the course of the synthesia is
considerably influenced by this ratio. As stated above,
by the use of larger contact partlcles, the Hy & CO ratlo
within the particles is increased. Thus, 1f it is desired
to have the contact agent at the beginning of the contact
layer operate as if 1t were tondered 8 ges having e higher
10 H, : 00 ratio, despite the smeller ratio of Hp : CO actual-
1y present, larger contact perticles may be used at the be-
| ginning of the reaction path than are used at the end. Since
the ratio of Hy : CO paturally lncreases along the reaction
path, if the contact particle size 1s decreased along the
resction path, the sgent at the beglnning of the path will
i operate as 1f it were contacted with a gas having a higher
Hy : CO ratio.

Aside from the advantage which ocan be obtalned by

the dlffusing effsot, the uao-of larger contaot particles

20 for cetalytic carbon monoxide hydrogenation hes still fur-
' ther advantages. It has been found that when using these
larger contact particles accorting to the invention & con-
sideradbly more uniform gas flow through the contect is obw-

tained than was hitherto-fore cbteined with the use of c¢o=

‘ntact particles having a smaller particle size, In addit-
ion to this the pressure drop over the reaction path decr-
¥ sages in a desirable manner with this increasing of the

catalyst particle size acoording to the invention. Due to
this the ges cherge can be inereaged or the mechanlcal at-

rein on the conﬁact particles with the same gas charge can
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reduced, Thus, the wear on the psrticles is reduced.

Finally, iIn certain cases and particularly for the production

of low-boiling hydrocarbona or cxygen-containing hydrocarbons,
the greater incresase of the temperature on the lnside of the
s large contect particles as compared with the temperature
increase prevalling In connectlon with the use of smallser
particles, may be of advantage.
The method; in accordance with the 1lnvention, appears
to be practicable for all types of catalysts, such as melting
10 catalysts, sintered catalysts, and preclpltation catalysta,
The method has been tried especlally for precipltation cata~
lysts and showed particularly favourable results for thls

type of catalyst.
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The embodiments of the invention in which an

exclusive property or privilege is claimed are defined as

fo}lows:

1. Tn the method for the hydrogenation of carbon monoxide
using fixed cobalt, nickel or lron catalysts the improvement
which comprises passing synthesls gas along a path of gas flow,
intimately contecting sald synthesis gas along salid path of

gas flow with such ecatalyst having a particle size of 1l %o

25 nm, and recovering synthesis products.

2, Improvement ascording to claim 1 in which such cata-

lysts have a particle size of 11 to 20 rm.

3. Tmprovement according to claim 1 in which such cata~

lysts have been precipitated from their metal salt solutions.

L. Improvement according to claim 1 in which particles

size of such catalysts decreases in the direction of gas flow.

Alex. E. MacRae, : . .,
P. 0. Box 1077,
Ottawa, Ontarlo, Cgnads

Patent Agents for Appllcangs.
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