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COMPLETE SPECIFICATION

Process for the Selective Extraction of Oxygen-containing organic
compounds from their mixtures with aliphatic hydrocarbons

We, RUHRCEEMIE AXTIENGESELLSGHAFT,
of Oberhausen-Holten, Germany, a German
joint-stock Corporation, do hereby declare
the mature of this invention and in what

& menner-the same is to ba performed, to be
- particularly described and ascertained in and
by the following statement :—

The invention relates to a process [or ihe
selective extraction of oxygen-containing

10 organic compounds from their mixtures with
~aliphatic hydrocarbons.

Tt is known that during the process of
catalytic hydrogenation of carbon mon-
uxide, not only hydrocarbons but also

15 oxygen-containing compounds, such for
example as alcohols, aldehydes, acids,
‘esters, ketomes and acctels, are formed.
When iron catalysts are used such oxygen-
containing compounds are produced in

20 particularly large quantitics. FHydrocarbens

- and compounds containing oxygen arc also
:formed during other chemical processes, for
example, during the reaction of adding
water-gas to unsaturated hydrocaiboms, or

25 during the oxidation of paraffins, er-
more, hydrocarbon compeimds of other
-prigin sometimes contain oxygen compounds
in considerable quantifies.

In many cases separation of the oxygen

80 compounds is desirable, for they are fre-
quently valuable by-preducts commanding
‘high prives. In other cases the hydrocarbons
in question cannot be used in further pro-
duction processes, particularly where they

35 are prod?.ll;:?ad from carbon monoxide and
hydrogen, if the compounds containing
oxygen are not first removed.

It has already been suggested catalytically
to comvert the oxygen compounds or to

40 destroy them in order to prevent them from
hindering the treatment of the lydrecarbons
in- further processes. By such processes the
;valuable - oxygen-containing cempounds are
lost, which Joss is considerable where large

45 quantities of the oxygen-containing com-
paumds.are . present.

Selective adsorption of the oxygen-con-

- {fPrice Vs:84d.]

taining compounds on aclivated silicic acid,
alumina or other adsorption media has been
attempted. Such processes have met with 50
little success. :

It Las been found that oxygen-containing
organic compounds may be satisfactorily
separated in a simple manner from aliphatic
hwdrovarbons, particularly from the primary 55
praducts cbtained by the hydrogenation of
carbon monoxide in the presence of an irom
catalyst, by sclective solvent extraction, if
the mixtures are treated with a polyhydric
alcohol, an aromatic nitro-compound, an 80
aromatic amine compound or an oxygen
compound of the furen group, which extrac-
tion media are liquid under the conditions of
the extraction.

The term, ** oxygen compounds of the furan 65
group,” as used in the specification and the
appended claims, is to be understood as in-
cluding the following compounds :—furan,
furfural, the partially and completely hydro-

nated derivatives of furan and of furiural, 70
and the alkyl derivatives of furan and of
furfural.

Suitable extractivé media are, for example,
glycol, glycerine, aniline, nitrabenzene, fur-
furol or their alkyl derivatives. Mixtures of 75
these compounds cuxnt also be used. The
compounds referred fo and their alkyl
derivatives only dissolve hydracarhans to a
small degree, whilst oxygen-confaining com-
pounds are adequately dissolved. ‘a0

Particularly well suited for the extraction
of oxygen-containitig compounds from ali-
phatic hydraearbons are polyhydric alechols,
as hydrocatboens are practically insoluble in
polyhydric alechols. In addion fo the 85
simple pelyhydric alcohols their homologues
can also be nzed, for example (-~

monomethyl glyeol .. CH, . CH , Ol

CH,.0H
dimethyl glyeol .. CHj. (;H L.0H 80
CH,.CH.O0H

or trimethylene glyool.
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The selective effect of the extractive media
of the invention may sometimes be improved

by the addition of a small quantity of water,

up to 10%, by velume of the solution,
§ £ it is desired to extract large quantities

of oxygen-containing ocompounds of high .

molecular weight from admixture with ali-
phatie hydroca:bona, the sclvent power of
polyhyduc aleohols is sometimes inadequate.

such instances it is advantageons to add to-
Eolyhydnc alcchol, for example glycol,-

quantities of monshydric alcohols of

low molecular weight, for example methyl
alcohol or ethyl aleohol. By such means the
15 absorption capacity of the glycol for high
molecular oxygen-containing compounds is
considerably mcceased. It is particularly

- advantageous to mix with the glycol a
fraction of 50° C.~70°C. Dbofling range ob-
20 tained by ifractionation of the products
produced in the catalync hydrogenation of
carbon monoxide in the presence of iron or
cobait catalysts. ~ This process has the
advantage that for the exiraction and work-
25 ing up of the oxygen-confaining compounds
no exiraneous compounds beyond the poly-
hydric alcohols are used. The fraction of
50°C

cansed to flow through extraction towers
arranged in cascade or series. The ex-
traction towers arc adventageously provided
35 with suitable distributors andfer packmg in
order to emsure adeqmate contact and mix-

tute with the solvent. Fn this manner, from

an aliphatic hydrocarbon mixture. ha.vmg an

OI figure of 90100 and a CO figure of 8- 10,

40 and confoining small quantities of other
oxygen compounds, sl the oxygen products
were extracted through a four-stage process
to yield an end product at’ the last stage
witch .did wot- show any OH figure or a CO

45 ﬁgure For the removal of the last traces of

hydric alcohols used as extraction
med.ta a.u the lower molécular weight mono-.

- hydric' alcohols that may have been added,

for example methyl aleohol, a subseqnent'
§0 water treatment of the hydrocarbon com-

pounds is advantagecus,
The separation of the extracied oXyEen-

containing compounds from the cxtraction-
media such, for example, as glycol, is effected
55 by simple distillation. In so far as o con-"

stant boiting azectropic mixtures arc formed;:

the individuel oxygen-tontaining pmductq'
. effected vnder “super-atmospheric pressure

- The

are obiained directly in a state of high purity
in the order of their boiling peints.
60 oxygen-containing .compounds Iying above
the boiling points of the extraction media,
for example, above the hoiling point of glycol,

are advantageously separated by vacuum,
distillation in order to prevent decomposition

C~70° C. boiling range may ‘also be nsed.
n admixtare with the other extractive media.

30 For carrying the- process of the invention -
into effect, the mixtures to be treated are -

“havi

and polymerisation. i)
The invention is ﬂuslratcd but in no way

limited, by the following examples.

Exawrie 1

Tour extraction towsrs were arranged in
setfes, each tower having 2 volrme of 8300 cc 70
and being packed with Raschig rings of 5 mm
diameter, and containing 700 cc of glycol.
200 cc per hour of a primary product of the.
catalytic bydrogenation of carbon mounoxide
were passed the system. The75
hydroca;rbon mixture had an initial bofling
point of about 60° C. and a final boiling point
of about 500°C. at atmospheric prcssure.
Hs OH figure was 120, The hydrocarbon

.mix{ure was passed into each extraction 80

tower through & distributor plate fized at the
base of the tower., Owing to its lowér -
specific gravily it passed upwards through the
glycol and was drawn off through an over- -
fiow pipe to pass to the next extraction stage. 85
The hydrocarbon mixtare from the fisst

-extraction tower stiil possessed an OH-

figure of 24, After the seeond extraction
stage this figure was QH-15. The hydro-
carbon mixture from the last exiraclion 80
tower had an OH-fignre of about oniy 1-2. -

ExaveLE 2

A two-stage extraction process had in each
stage a volume of 800 ¢ and a packing of
ﬁrcus sintered plates (" Frittenplatten ™). 95

e first tower was filled with pare glycol, -
whilst the second tower contained a mixture
of equal parts of glycol and methyi alcohol.
150 ce per hour of a product of hydiogenation

“of carbon monoxide were passed through the 100

extraction towers, the product having an
OH-figure of 90 and an initie]l boiling point’

0f 135° C. The hydrocarbon mixture was led -
into the lower part of the first extraction
tower and taken off from the upper part of 105°
that tower and then passed into the lower
part of the second extracton tower and
fmally withdrawn from the upper part of the
second tower. The hydrocarbon mixture
was then washed with water in order to 110
remove the glycol and methyl alcohol, It
then had an OH-figure of only 13.

Exavwrrr 3
" In kaown mermmey, water-gas was added to
en olefm-containing hydrocarbon iraction 115
a beiling range of 150°-220°C,
obteined by the thermeal cracking of petrol- - -
enm, the addition of the waiergas heing.

and at elevated temperature in the presence 120
of u cobelt caialyst. Subsequent hydro-
genation with the same catalyst at a sHll
higher temperatare converted the aldehydes
produced into the corresponding aleohols. The

end product so obtained contained $59%, 125°
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alcohols, 5% olefines and 609 saturated
hydrocarbons.
For the extraction of the alcohols obtained
the mixture was lreated in the apparatus
5 described in Example 1. The first extraction
tower contained pure glycol, the second was
filled with a mixture containing 2 parts of
glyeol and one part of methyl alcohol. The
third tower was charged with o mixture that
10 contained glycol and methyl alcohol in equal
parts. The last tower contained water in
order to remove the glycol and the methyl
alcohol from the treated mixture.
In this manner about 80%, of the alcohols
156 present were separated from the treated
mixture and were obtained in a practically
pure state.
Havine Now particularly described and
ascertaincd ihe nature of our said invention
20 and in what mauner the same is to be per-
formed, we declare that what we claim is :—
1. A process for the selective extraction of
oxygen-containing organic compounds from
their mixtures with aliphatic hydrocarbons,
25 purticularly from the primary products
obtained by the hydrogenation of carbon
monoxide i the presence of irun catalysts,
in which the mixtures are treated with a
polyhydric alcohol, an arcmatic nitro-com-
30 pound, an aromatic aming-compound, or an
oxygen compound of the furan group, as
hereinbefore defined, woder sucl extrastion
conditions thai the extractive media ere liquid.
2. A process according to claim 1, in which
45 monochydrie alcohols of low molecular weight
are nsed in admixture with the polyhydric
gleohols,
3. A process ascording to claim 1 or claim
- 9, in which water is added to the polyh{dric
40 alcohols in an amount up to 10%, by volume
of the solution so prodaced.

4. A process according to any one of the
preceding claims, in which the polyhydric
alcohol is a dihydric aleokel.

5. A process according to claim 4, jn which 45
the dihiydric alcobol iz glycol.

6. A process according to any of the pre-
ceding claims, im which the extractive
medivm is diluted with a fraction of boiling
range 50° C~70° C. derived directly from the 50
praducts obtained in the hydrogenation of
carbon menoxide over irom or cobalé cata-
Tysts, .

7. A process for the extraction of oxygen-
containing organic ‘compounds from their 55
mixtures with zliphatic hydrocarbons, in
which the mixtures are treaicd with a Hquid
solvent consisting of two or more compounds
sclected from the following groups :—poly-
hydric slcohols, aromatic nitro-compounds, &0
aromatic amino-componnds and oxygen cera-
pounds of the furan group as hereihbefore
defined. :

8. A process for the selective extraction of
oxygen-containing compounds from mixtures 65
confaining aliphatic hydrocarbons, particu-
larly from the primary products ebtained by
the hydrogenation of carbon monoxide, sub-
stantially as hereinbefore described.

9, A process for the selective extraction of 70
axygen-containing compounds from their
mixtures with aliphatic hydrocarbons, sub-
stantislly os hereinbefore described with
reference to any of Examples 1 to 8.

10. Oxygen-containing compounds when- 75
ever obtained by the process of any pre-
ceding claim, -

Dated this 18th day of Junc, 1946.
EDWARD EVANS & CO.,
14-18 T¥igh Holbore,
London, W.C.1.

Agents for the Applicants.
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