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We have found that the synthetic manu-
facture and production of alcohols or other
organic compounds containing oxygen by
catalytic hydrogenation of carbon oxids can
s be etfected in a very economical manner by
employing gas mixtures, which contain-a
high percentage, of inert, preferably extrane-

ous, gases and by working in a circulatory:

system with a continuous removal of part of

o the circulatory system, preferably after they
have passed the vessel containing the catalyst,
and replacing the said removed gas mixture
by fresh gas mixture in such proportions as
to constantly maintain an approximately

15 constant composition of the gas mixture.

According to this invention it is possible:

to work regularly and continuously and to
maintain exact conditions of working not-
withstanding the presence of the large mass
oo of inert gases. By reason of their presence
it may be preferable to work with a smaller
speed of the gas current or at higher tem-
peratures or at higher pressures than when
employing undiluted gas mixtures. The
g5 yields obtained by this process are equal to
and sometimes even higher than those ob-
tained with pure gases under the usual con-
ditions of working. The use of gases rich in
inert gases is very advantageous in that the
excess heat evolved by the reaction is ab-
sorbed or easily carried away and the diffi-
culties sometimes caused by the said evolu-
tion of heat are avoided. The process here-
ing described may also be employed with
gases containing a large excess of one of the
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reaction gases which then acts as an inert

diluent, or when in the course of the reaction,

gases useless for the reaction are formed by
" . means of by-reactions. .
¢0 - The process herein described is of special
importance economically as it is possible to
utilize gases which are available in large
quantities at a low cost and which could not
be employed hitherto for the manufacture
of oxygen containing organic compounds.
Temperatures of between about 200 and 500°
C. and pressures surpassing 50 atmospheres
are of particular advantage for carrying out
the process of the present invention, and, as
examples of the percentages of inert gases,
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which should be present in the circulating
gas, 25 percent or more may be mentioned.

The following example shows a method of
carrying the invention into practical effect
but the invention is not limited to this ex-
ample,

Ezample

Power-gas containing 5.5 per cent of car-
bon dioxid, 27.8 per cent of carbon monoxid,
15.6 per cent of hydrogen, 2.6 per cent of
methane and 48.5 per cent of nitrogen, is first
passed in mixture with steam over a suitable
catalyst, for example iron oxid at an elevated
temperature so as to decompose so much of
the carbon monoxid with steam that the re-
sulting gas mixture contains carbon monoxid
and hydrogen in a proportion of about 1 to 2.
After the carbon dioxid is absorbed by water
under pressure, the gas containing about 15.3
per cent of carbon monoxid, 30.6 per cent of
hydrogen, 2.8 per cent of methane and 51.3
per cent of mnitrogen, is circulated over a
catalyst suitable for the synthesis of meth-
anol, at about 400 degrees centigrade under a
pressure of about 1000 atmospheres. - The gas
leaving the vessel containing the catalyst is
cooled whereby large quantities of methanol
are condensed. Part of the residual gas is
continuously removed from the circular

‘course in the ratio of 12650 parts of residual

gas for each 15000 parts of fresh gas intro-
duced. The percentage of the circulating gas
is hereby maintained constantly at 12 per cent
carbon monoxid and 24 per cent hydrogen.
We claim:

1. In the manufacture and production of
organic compounds containing oxygen by
catalytic hydrogenation of oxides of carbon
in a circulatory system under pressure and
at an elevated teroperature and in the pres-
ence of a catalyst capable of causing the for-
mation of methanol, the step of employing a
gas mixture-containing a high percentage of
an inert gas not required for the reaction and
continuously removing part of the gas from
the circulatory system and replacing it by
fresh gas mixture in such proportion as to
maintain a substantially constant composi-
tion of the circulating gas mixture.

o5

60

70

(]

80

85

90

84

o




http://ww. Pat ent Gopher.com

10

15

20

28

30

2 , 1,788,170

!

2. In the manufacture and production of
organic compounds containing oxygen such as
methanol by the interaction of hydrogen and
carbon monoxide at a temperature of be-
tween about 200° and 500° C. and a pressure
surpassing 50 atmospheres in the presence of
a methanol forming catalyst, the step of em-
ploying in a circulatory system a gas mixture
containing more than 25 per cent of an inert
extraneous gas not taking part in the reaction,
continuously withdrawing part of the ﬁas
from the circulatory system and after it has
been freed from methanol replacing said re-
moved gas by fresh gas mixture in such pro-
portion as to maintain a substantially con-
stant composition of the circulating gas mix-
ture, .

3. A process for the manufacture and pro-
duction of methanol which comprises circu-
lating & mixture of a gas comprising about
15.3 per cent of carbon monoxide, about 80.6
per cent of hydrogen, about 2.8 per cent of
methane and about 51.3 fer cent of nitrogen
over a catalyst capable of causing the forma-
tion of methanol, removing part of the res-
idual gas mixture and continuously replacing
it by a fresh gas so as to constantly maintain
a proportion of about 12 per cent of carbon
monoxide and about 24 per cent of hydrogen
in the circulating gas.

In testimony whereof we have hereunto set
our hands. '

MATHIAS PIER.
GUSTAV WIETZEL.




