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It is known that during the process of catalytic
hydrogenation of carbon monoxide a number of by-products
are formed, not only hydrocarbons but also oxygen~contaln-
ing compounds, such for example as alcohols, aldehydes,
mclids, esters, ketones and acetals. When iron catalysts
are used such oxygenated compounds are produced in partl~
cularly large quantities. Hydrocarbons and compounds
contalning oxygen are also formed during other chemical
processes, for example during the reaction of waterp gasg
with msaturated hydrocarbons, or during the oxidation of
paraffins. Furthermore, hydrocarbon compounds of other
orlgin sometimes contain oxygenated compounds 1n consider-
able quantitiles.

In many cases separation of the oXygen compounds
is desireble, for they are frequently valuable by-products
cbmmanding.high prices. In other casea the hydrocarbons
In question cannot be unsed in further production processes,
'péfgicularly where they are produced from carbon monoxide
and hydrogen, if the compounds containing oxygen are not
flrst removed.

It has already been suggested catalytically to
convert the oxygen compounds or to destroy them in order %o
save the hydrocarbons for fuprther brocesses. By such
Processes the valuable oxygen-containing compounds are lost
which loss 1s conslderable where large quantities of the
oxygenated compounds mre present.

Selective adaorption of the oxygenated compounds
on activated silicic acid, slumina or other adsorption

medla has been attempted. Such brocezssos have met with

1itt1le success.
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It has been found that oxygen-containing com-
pouﬂds may be satlsfactorlly separated in a slmple
manner from aliphatie hydrocarbons, particularly primary
products obtalned by the hydrogenation of carbon monoxlide
in the presence of an iron catalyst by selective extrac-
tion, if such hydrocarbon compounds are treated under the
extraction conditlons with liquid multl-velent alcohols,
aromatlc nitro-combounds gnd amino compounds or oxygen
compounds of the furan group or of subatiitute compounds,

Sultadble extractlive medlaare for,example, glycol,
glycerine, ahiliné, nitroﬁenzana, furfurol or their
derivatives. Similar compounds can also be used. Ths
compounda referred to and their derivatives only dissolve
hydrocarbons to & small degres, whililst oxygen-contalning
compounds are adequately dlssolved.

Particularly well sulted for the extraction of
oxygen~containing compounda from aliphatic hydrocarbons
are multlevalent aleohols, as hydrocarbona are practically

insoluble 1n multi-valent alcohols. Besldes pure multi-

‘valent aloohols their derlvatives can aslso be used, for

exﬁmple, monomethylglycel, dimethylglycol or trimethylene-
glycol.

The selective effect of the extractive medla of
‘the invention may sometlimes be improved by the addition
of a small quantity of water, up to 10% of the solution.

If 1t 1s desired to extract large quantities of

deygan-containing compounds of high molecular weight from

admixture with allphatic hydrocarbons, the solvent power
of multi-valent alcohols iz sometimes inadequate. In such

instances it 1s advantageous to add to the multi-valent

-aloohol, for example glycol, small quentiltles of alcohols
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of low molecular welght, for example methyl alcohol or
ethyl aleohol. By such means the sbsorptlon capacity of
the glyeol for high molecular oxygen compounds 1s con-
siderably incremsed. It is particularly advantageous to
mix with the glycol a fraction of 50°C - 70°C boiling
rengs obtained by fractionation of the products of the
eatalytic hydrogenatlon of carbon monoxide in the presence
of iron or cobaslt catalysts. Thils process hes the advant-
age that for the extraction and working up of the oxygenw
containing compounds - except the poly—hydroxy alcohols -
no extransous compounds beyond the multi-valent alcohols
are used.

For carrylng the process of the lnventlon into
effect, the hydrocarbon compounds to be treated are caused
to flow through extraction btowers arranged in cascade or
series. The extractlon Lowers a‘re advantageoualy provided
with sultable distributors in order to ensure adequate
contact and mixture with the extraction substance. In
Eh;s menner, from an allphatic hydrocerbon mixture con-

taining an OH flgure of 90 - 100 and CO figure of 8 - 10

© and containing small guantities of other oxygen compounds,

all the oxygen products were extracted through a fours
stage prodess to yield an end product at the last stage
which did not show an OH figure or a CO figurse. For the
removal of the last traces of the multi-valent alecohols
used as extraction medis and thééiower molecular welght

alcohols that may have been added, for example methyl

‘alcohol, a - subsequent water treatmenﬁﬂpf the hydrocarbon

compounds 1s advantageous,

The seperation of the extracted oxygen~containing
compounds from the extraction media guch, for example, ag

glycol, 1s effected by simple dlstillation. In so far as
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no consbant boilling azsctroplc mixtures are formed, the
-single products aresobtained directly in a state of high
purity in the order of their bolling range. The oxygen-
containing compounda lying above the boillng points of
the extraction media, for examplse, above the bolling polnt
of glycol, are advantageously separated by vacuum
distillation in order to prevent decomposition and polymeriza-
tion.

EXAMPIE T.

Four extraction towers were arranged in serles,
each tower having a volume of 800 cc and belng packed
with Raschig rings of 5 mm dismeter, and contailning 700 cc
of glyecol. 200 ce per hour of the primary product of the
catelytlic hydrogenation of carbon monoxide were passed
through the gystem. The hydrocarbon mixture had a
bolling range of sabout 60°C and a final bolling point of
about 500°0 st atmospherie pressure, Ita OH figure was

© 120,  The hydrocarbon mixture was passed into each extrac-
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tlon tower through a dlstributor plate fixed at the base of
tha‘tower. Owing to its lower speciflc gravity 1t passed
upwards through the glyecol and was drewn off through an
overflow pipe to pess to the next extractlon stage. The
hydrocarbon mixture from the firat extractlion tower stilll
posgessed an OH-flgure of 24. After the sacond extraction
stage thls figure was OH-15. The hydrocﬁrbon mixture from
the last extraétion tower had an OH~flgure of about only
1 - 2.
EXAMPLE 2

A two~stage extractlion process had in each stage
a volume of 800 cc and & filling of porous sintered plates
{"Frittenplatten™}. The first tower was filled with pure

glycol, whilst the second towsr contained & mixture of
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sgual parts of glycol and methyl alcohol. 150 cc of the
product of hydrogenation of carbon monoxide were passed
through the extraction towers, the product having an OH~
figure of 90 and an initial bolling polnt of 15506. The
hydrocarbon mixture was led into the lower part of the
extraction tower and taken off from the upper part of the
tower. The hydrocarbon mixture was washed wlth weter after
leaving the second extraction tower Iln order tc remove the
glyecol and methyl alcohol. It then had an CH-flgure of
only 13.
EXAMPIE 3

In known manner, an olefin-containing hydro-
cavbon fraction of 150° - 220°C bolllng renge obtained by the
thermal cracking of petroleum, was added to water gas under
guper-atmospheric presaure and temperature ln the presence

of a cobalt catelyst. Subsequent hydrogenation converted

the aldehyde produced with the seme catalyst at a still

higher tempergture, intc the corresponding alcohols. The
end product so obtgined contalned 35% alcohols, 5% olefilnes
and 60% saturated’ hydrocerbons.

For the extraction of the alcohols obbtalnsd
the mixture was treated with the apparatus described In
Example 1. The. firat extraction towsr contalned pure
glycol, the second waas filled with a mixture contalning

2 parts of glycol and one part of methyl alcohol. The

" third tower was charged with a mixture that contained

glycol and methyl aleohol in equal parts. The last tower
contained water in order to remove the glycol end methyl

alcohol from the treated mixturs.

In this manner sbout B80% of the alcohols present

were geparsted from the treabted mixture and obtained in s

practically pure state.



The embodiments of the invention in which an
‘exclusive property or privilese 1s clalmed are defined as

follows:

1. A process for the selesctive extraction of oxygen-

N
P

containing compounds from mixtures contalning aliphatic
nydrocarbons, particularly from the primary procducts of the
hydrogenation of carbon monoxide, in the presence of iron
catalysts, in which the hydrocarbon mixtures are acted upon
with & compound which 1s liquid under the conditions pre-
vailing during the process, said compound comprising at least
one of a group consisting of muelti-valent alcohols, arcomatic
nitro-compounds, aromatic amino-compounds, and oxygen compounds
of the furan group, and thelr alkyl derivatives.

2 A process saccording to claim 1, in which alcohols

of 16w molecular weizht are used in admixture with the multi-
valent alcohols.

3. A process according to claim 1 or claim 2 in which
water is added to the multi-valent alcohols in an amount up

to 10%.

L A process according to claim 1 or 2 in which the
oxtractive medium iz dlilutsd with an oxysmen-containing fraction
of bolling range 50°C. - ?OOC. obtained from the reaction
products of the hydrogenation of carbon monexide over iron and

cobalt catalysts.
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