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In copending applicatioﬁé for patent s

- process has been described by which it is ren-

.1@

dered possible to manufacture methanol by
the catalytic reduction of carbon monoxid or
dioxid by means of hydrogen or hydrocar-

‘bons at an elevated pressure and temperature
-2nd while using certain contact masses, The

methanol preduced is either practically pure
or mixed with certain amounts of other

.ox%ﬁmted orgenic compounds.

s invention has as its object to produce

. substantial amounts of the said oxygenated
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orgenic. compounds other than methanol

which contain chiefly isobutyl alcohol, amyl

and higher alcohols besides ketones, alde-
hydes, esters and the like. Wehave found that
such_oxygen derivatives, which are partly
readily soluble in water, partly insoluble or
difficuitlysoluble and of 2 more oily nature, are
produced in substantial quantiiies, generally
along with greater or less quantities of meth-
anol, when the gas mixture composed as
aforesaid of carbon monoxid or dioxid or
‘both, which two oxids, in the claims attached
to this specification are comprised by the term
“oxid of carbon,” and hydrogen or a gease-
ous hydrocarbon or both, is passed over a
contact mass suitable to form methanol at
otherwise similar conditions, but at a dimin-
ished speed compared with that most suit-
able for the formation of methanol, so that
the gases are in contact with the catalyst
for & greater length of time. Similarly
as in the case of the manufacture of
methanol, iron, nickel, or cobalt should be

~-excluded, or practically excluded, from the

40

. sirable products. In order to avoid the for- -
45

_ Per, silver, aluminium, or alloys thereof, for'

§0

contact masses as well as from the apparatus,
and volatile compounds of the aforesaid
metals should alse be removed from the gas
mixture as carefully as possible as the said

.metals as well as compounds thereof would -

give rise to methane, carbon and other unde-

mation of such compounds within the appa-
tatus, the latter and especially the contact
vessel and other hot parts of the apparatus,
should either consist of metals such as cop-

example copper manganese alloy, or of spe-
cial steels containing a substantial-percentage

-monoxid and about

of chromium, tungsten, vanadium, or molyb-
denum, or iron or steel apparatus may be
lined or covered inside with such metals, for
example with a metal sheet, or by electro-

"plating or any other process. Those of the
contact masses which are suitable for the for-

mation of methanol are especially apt to ef-
fect the production of other oxygenated or-
ganic compounds which contain substantial
amounts of metallic oxids non-reducible un-
der the conditions of working; and especially
such contact masses as contain alkali metal
or more. particularly. potassium compounds
may be used for this special purpose. Like-
wise, contact masses allowing the use of rela-
tively high temperatures are very suitable
for the production of oily products. As to
the composition of the gas mixture, it is of
minor importance, as gas mixtures contain-
ing an excess of hydrogen over the quantity
calculated for the production of methanol
may be used just as well as gas miztures con-
taining exactly the calculated quantities of
hydrogen and carbon oxid or even an excess
of the Iatter. The temperature may be varied
within rather wide limits, but in order to ob-
tain the best results it is preferably main-
tained between 350 and 500° C.

In order to illustrate our invention more -

fully, the following examples are given, but

we go not wish to limit. our-invention to these

examples.
S Eoample 1

A vessel capable of resisting high pressure

and lined inside with copper, is supplied with

30 kilogrammes of a contact mass prepared

by entering- zine oxid into fused potassium.

bichromate and subsequently reducing b
means of hydrogen-at about 450 degrees centi-
grade. A gas mixture composed of between
15 and 20 per cent, by volume, of carbon
75 per cent of hydrogen
and besides containing a little nitrogen, car-
bon dioxid and methane, is then passed
through the contact vessel at a pressure of 200
atmospheres and a temperature of about 480

(degrees centigrade and with a speed of be-

tween 20'and 30 cubic metres per hour (calcu-
lated on the volume of the gas at ordinary
room conditions). . When the reaction gases
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are passed through a refrigerated- receiver,
without releasing the pressure, a liquid is
thereby separated out containing, besides cer-
tain amounts of methanol, substantial quanti-
ties of compounds of an oily nature, chiefly
higher alcohols, also aldehydes and am'nes
and small quantities of liquid hydrocarbons
and varying amounts of water, the oily prod-
ucts remaining generally dissolved in the
methanol, especially in case only a small
quantity of water is formed. The mixture
may be worked up in any suitable way and
may be separated into several constituents. -

The most suitable velocity of the gas mix-
tures to give the best output of the oily prod-

~ucts depends on the naturc of the catalyst
used in each special case, of the temperature .

and the composition of the gas mixture and
the pressure employed and other conditions of

. working, and must be ascertained by pre- -

liminary test experiments in each single case.
Example 2 '

A contact mass is prepared by intimately
mixing 10 parts, by weight, of chromium
trioxid, 8 parts, by weight, of zinc oxid and
8 parts of baryta, and a gas mixture contain-
ing between 25 and 30 per cent of carbon
monoxid and between 75 and 70 per cent, by
volume, of hydrogen is passed over it at a
pressure of 180 atmospheres and between
450 and 500 degrees centigrade. When 700
grammes of the contact mass aforementioned
are used, the speed of the gas mixture should

5 be between 1 and 114 cubic meters per hour

calculated for ordinary room comnditions.
The liquid collected in the receiver when
freed from methanol by fractional distilla-
tion consists of an oil containing about 80 per
cent of compounds which are insoluble or
difficultly soluble in water and chiefly consist
of higher alcohols. ’

Example 3

. By passing a gas mixture such as employed
in the foregoing example, through 100
grammes of a contact mass prepared from
b parts, by weight, of tungstic oxid, 2 parts
of copper oxid and 8 parts of lead oxid

.. (litharge), at 480 degrees centigrade and at
about 200 atmospheres and with a speed of
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300 litres per hour (calculated for a gas re-
duced to ordinary room conditions) a sub-
stantial quantity of higher alcohols of an oily
character and other oily compounds are pro-
duced besides methanol. Should, however,
the speed of the gas mixture be 5000 litres per
hour, the result would be practically pure
methanol.
Example }

A tube capable of resisting high pressure
and lined with an inner tube of copper
manganese alloy (with about 5 per cent
manganese) is supplied with a contact mass
prepared from 25 parts, by weight, of am-

[ TR EI———————,

monium bichromate, 16 parts, by weight, of
zinc oxid and 28 parts of potassium carbonate,
care being taken that the mass is practically
free from iron compounds. The contact mass
is preferably heated to about 450 or 500 de-
grees centigrade before it is filled into the
contact tube. Whereupon through the latter
a mixture of carbon monoxid and hydrogen
containing between 50 and 60 per cent of car-
bon monoxid is passed at a pressure of 180
atmospheres and between 450 and 500 degrees
centigrade with a speed of 2.4 cubic meters
(calculated on gas at ordinary room condi-
tions for each kilogramme of contact mass
contained in the contact vesscl. The oily
product collected in the receiver contains
about 60 per cent compounds insoluble in
water and chiefly consisting of higher al-
cohols.

What we claim is:

1. The process of manufacturing oxygen-
ated organic compounds of a higher order
than methanol which comprises passing a
mixture of an oxid of carbon and a gas con-
taining hydrogen at an elevated pressure
and temperature over a contact mass capable
of reacting with the said gas mixture to form
methanol at a velocity so much less than
that required to give substantially pure
methanol, that substantially all the methanol
formed is converted into higher oxygenated
organic compounds.

2. The process of manufacturing oxygen-
ated organic compounds of a higher order
than methanol which comprises passing a
mixture of an oxid of carbon and a gas con-
taining hydrogen at an elevated pressure
and temperature, while practically complete-
1y excluding iron, nickel and cobalt and vola-
tile compounds thereof, over a contact mass
capable of reacting with the said gas mix-
ture to form methanol at a velocity so much
less than that required to give substantially
pure methanol that substantially all the
methanol formed is converted into higher
oxygenated organic compounds.

3. The process of manufacturing oxygen-
ated organic compounds of a higher order
than methanol which comprises passing a
mixture of an oxid of carbon and a gas con-
taining hydrogen at an elevated pressure and
temperature over a contact mass capable of
reacting with the said gas mixture to form
methanol and containing an alkali metal at
a velocity so much less than that required
to give substantially pure methanol that sub-
stantially all the methanol formed is con-
verted into higher oxygenated organic com-
pounds.

4. The process of manufacturing oxygen-
ated organic compounds of a higher order
than methanol which comprises passing a
mixture of an oxid of carbon and a gas con-
taining hydrogen at an elevated pressure and
temperature, while practically completely

70

()

80

00

10(

110

120

125

120



http: [/ ww. Pat ent Gopher. com

o

5

20

30

40

a0

1,889,351

excluding iron, nickel and cobalt and vola-

tile compounds thereof from the reaction,
over a contact mass capable of reacting with
the said gas mixture to form methanol and
containing substantial amounts of a non-re-
ducible metallic oxid at a ,velocitg so much
less than that required to give substantially
pure methanol that substantially all the
-aethanol formed is converted into higher
oxygenated organic compounds.

5. The process of manufacturing oxygen-
ated organic compounds of a higher order
than methanol which comprises passing a
mixture of an oxid of carbon and a gas con-
taining hydrogen at an elevated pressure and
at a temperature of between about 350 and
500° C., while practically completely exclud-
ing iron, nicke}) and cobalt and volatile com-
pounds thereof from the reaction, over a
contact mass capable of reacting with the
said gas mixture to form methanol and con-
taining substantial amounts of a non-reduci-
ble metallic oxid at a velocity so much less
than that required to give substantially pure

= methanol that substantially all the methanol

formed is converted into higher oxygenated
organic comnounds, '

6. The process of manufacturing oxygen-
ated organic compounds of a higher order
than methanol which comprises passing a
mixture of an oxid of carbon and & gas con-
taining hydrogen at an elevated pressure and
temperature, while practically completely
excluding iron, nickel and cobalt and vola-

5 tile compounds thereof from the reaction,

over a contact mass capable of reacting with
the said gas mixture to form methanol, and
containing an alkali metal, at a velocity so
much less than that required to give sub-
stantially pure methanol that substantially
all the methanol formed is converted into
higher oxygenated organic compounds.

. The process of manufacturing oxygen-

5

ated organic compounds of a higher order

5 than methanol which comprises passing a

mixture of an oxid of carbon and a gas con-
taining hydrogen at an elevated pressure and
temperature, while practically completely
excluding iron, nickel and cobalt and vola-
tile compounds thereof from the reaction,
over a contact mass capable of reacting with

. the said gas mixture to form methanol, and

(=]
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containing a compound of potassium, at a
velocity so much less than that required to
give substantially pure methanol that sub-

stantially all the methanol formed is- con- .

3

thereof from the reaction, over a contact mass
capable of reacting with the said gas mixture
to form methanol and containing a heavy
metal compound and an alkali metal com-
pound, at a velocity so much less than that re-
quired to give sugstantially pure methanol
that substantially all the methanol formed is
converted into higher oxygenated organic
compounds.

* 9. The process of manufacturing organic
compounds of a higher order than methanol
which comprises passing a mixture of an
oxid of carbon ang a gas containing hydro-
gen at an elevated pressure and temperature,
while practically completely excluding iron,
nickel and cobalt and volatile compounds
thereof from the reaction, over a contact
mass capable of reacting with the said gas
mixture to form methanol and containing a
heavy metal compound and a compound of
potassium, at a velocity so much less than
that required to give substantially pure
methanol that substantially all the methanol
formed is converted into higher oxygenated
organic compounds.

10. The process of manufacturing organic
compounds of a higher order than methanol
which comprises passing a mixture of an
oxid of carbon and a gas containing hydro-

gen at an elevated pressure and temperature,

while practically completely excluding iron,
nickel and cobalt and volatile compounds
thereof from the reaction over a contact
mass containing an oxid of a heavy metal
and a compound of potassium, at a velocity
so much less than that required to give sub-
stantially pure methanol that substantially
all the methanol formed is converted into

‘higher oxygenated organic compounds.

In testimony whereof we hereunto affix
our signatures.
- CARL KRAUCH. :
KARL HOCHSCHWENDER.
WALTER SCHUNCK.

verted into higher oxygenated organic com- -

pounds. ,
8. The dprocess of manufacturing organic

compounds

which comprises passing a mixture of an

- oxid of carbon and a gas containing hydro-
~ gen at an elevated pressure and temperature,

a5

- while practically completely excluding iron,

nickel and cobalt and volatile compounds

of a higher order than methanol -
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