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COMPLETE SPRECIFICATION
The Sepavation ei Oxygen-containing Compounds derived from Hydrocarhons

as by-products in sddition to the desired
hydrocerhons. The rompounds of a roors
pronounced polar character gencrally result

1z

pounds of » less pronounced polar cheracter
by subjecting such miximre to the action of
two solvents Qaz'_agecl n -eounter-current to

We, N.V. pE DBATasrscHE PerxomEpM  from a higher degree of osidation than the 50
MaaTscEARP of 80, Carel van Bylendtlasn, less polar onos. In so far es these oxygen-
The Hague, The Notheriands, o Netherlands confaining compounds ore solyble in wafer
Company, do heveby declare the nature of thay are very easily extractable by means -
% ihis invention sond in what manner the seme  of water and can be sepazated by such meens
iz 40 be performed to be perticularly de- from the other resction produets which com- 65
soribed and ascertained in and by the follow- sist of & miviare of kydrocarbons and higher
ing staternent:— oxygen-containing cornpounds which are in-
This invenbion relates fo a process for soluble or practically insoluble in water. By
10 <eparaling mixbures of Variolg OXygen-uon- extrackion with = selactive solvent these
tedning compounds derived from hydro- wuoter - insoluble oxygen - oomfaining  com- 60
earbong and which are insoluble or prectic- pounds csn be separated [rom the hydro-
ally incoluble jn water. In the following carbons.
desoription and in $he elaima hersinafter Mixiures of wutber-inscluble oxygen-ean-
1b sppearing the expression ' water-ingoluble  Gaining compounds are also formed i the
oxygon-canbaining compounds 7 means Oxo process, i which, stagbing from carbon BF
oxygen-vontaining compounds derived from monoxide and olofines, oxygen-containing
hydrocarbons which compounds are ingoluble compounds are prepured gynthatically.
or prectically insoluble in water. Tho mixtures of products obtaimed in the
90 It hag slready been proposed in Specifica-  prepuration "of - gynthetic lydrocarhons do
Hon No. 527030 to seperate a mixbura of not, as a zule, contuin move than approxim. 70
polar organic jsomeric compounds, wherein  ately fwo per cent of water-intoluble oxygen-
the isomerism is duc to a difference in the conbsining compounds. If, however, a suib-
position of one nr more polar groups in the able method were, wvailable for sepata‘hinﬁ )
BS yucleculs, by oxtraction with the aid of two these compounds from esch other, 3t wouk
solvents, proferably moving in counfer- be worth while commereiaily to increase this 75
current, which have such & diffarence in - percontage to 10 per cent ox mOTe by rodi-
polarity thet wnder the canditions of the ex-  fying the eatalyst and reaction eondttions.
iraction two liquid phases are formed, "The The present mvenbion aims at providing
B0 present invention is nob concerned wish the a simple and cheap method of separating
separation of mixbures of isomeric com- mixbures of water-insoluble oxygen-contuin- 80
pounds of the aforessid type and the yefer. ing eompounds info frackions, ono of which
ancos to mixtures of waber-inseluble oxygen- condains compounds of e rmore propounced
containing sompounds in this specification and the other compounds of a less pro-
BB and in the clatms hereinafter appesring are notmeed polar character. Such o process is:
to be construed accordingly. jmportant, sinee these oxygen gompounds B5
Miztures of waber-insoluble oxygen-con- reprosent very veluable produets snd the
taining componnds sre formed, for example, —mixbures veferred to above have hitherto
us by-products in the manufgeture of syn- heen considered worthless as 8 source thereof
40 thetin hydroearhons, as jn the Fischer- on account of the difaculties attached fo
Propsch process, in which carbon monoxide their separaficm. - ’ an
and hydrogen are used 28 initisl materials. Ageording to this invention & mizture of
Iu these syntheses oxygen-eontaining som- . waberinsoluble - -oxygen-containing  com-
_ pounds of a more or less pranmmceg polar  pounds is separsted into & fraction eontain-
48 gharacter, such as neids, estors, ketomes, ing compounds ‘of & more pronounced polar
gldehydes, nleohols and ethers, arc formed oharacter and a-fraction comisining com- 95
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- ether mroups are preferably

gach ofher, the one solvenl vonsisting
wholly ur parbially of substances the mole-
cules of which either gontain twa or more
polar groupe or consist of one polar group
end a highly polsrizeble remainder, the
other solvent consisting entiraly or sub-
stantially of one or more parsffinic hydro-

aprbons with a boiling renpge oufside the-

beiling limits of the mixzture to be zeparated.

The exlraction procese of this invenfion
is preferably applied to mixtures with =
relatively narrow boling renge, for example,

where the inibial and final boiling points are -

from 10 o 40° C. apert. Such mixbuyes
sannot be separated imbto o fraction eonbain-
ing compoonds of & more pronouneed polar

ohuracter and & fraction combainihg dom-

pourids of a less pronovuesd polar sharacher
by ordivery distiflation. . -

The disleibubion wmeng the solvents of
the compounds to ha separated is not anly
dependent on theit polorities snd chemical
properties, bué also oh the zizes of the
moleatles, and this ancounts for the faoh
that swhen starbing Efom frastions with long
boiling renges the separstion will generally
he theompleta, - ..

When siarbing, for sxample, with s miz-
ture of elcohols and ketonea with a lomy,
boiling range; the comditions under whic
the oxbraction takes place can be selected
in guch-a way ‘that jn one phasa only the
alechnly with o low miolsoular weight ure
taken up, while all the ketoues and the re-
mainder of the alechols are found in the
other phass. The eonditions osn also be
selactad In siich 4 wey that in oue phase only

-gotio-of the kelones, namely those with high

molseulir weights, are talken up sed in the
obher phase the remainder of the ketones and
alt the alechols mre collested, It will be
clear from the above that, between thess
two extremes, 2il kinds of intermediate dis-

fribubions ean be brought showt. Generslly
i will not ba possible, therefore, to effeck a

eomiplete separatlon between aleoheds and

ketonss. - .
Oonsequently, if i iy desired to separate

wixbures with lony- beiling renges by the

preseal extracion. progess ib 8 preferable

first to separate these frixtures into nsrraw
fractions by ordinary distilladion. '
Hinee the oxygem-contuining compounds
to by separsted are insolubls or practicslly
insaluble in water, #he wixtutes of these
eompounds will meidly eomprise substancss
with roore than five carbon atoms and will
usually have an initia} boiling point higher
than approximately 1310° C. The best re-
sulbs-are obigined with mixtures with boil-
ing points not higher then approximately
250:! U‘ N . . R

TEydroxy GOkﬂp()ui:ld-S,‘ with or without
nsed g3 poler
solvents. Excallent ragults ean be obtained

with glyeols or glyeol sthers, more particu-
latly with diethyloue glycol
solvents with two or more polar groups are
the poly-alechols, butiylene glyeols, haxylens
glyeols, poly-plechol ethers, poly-sthylans
glyeols, phenyl sthers of glyaol, glyosrine
ﬁimethyl ether, alkanal amings, oxy-mitro
eompounds, sueh as orthonitrophenn!, and
the chlorohydring,

" BExnmples of sclvents with a gingle polar
group, the remainder of the molecule heing
highly polarizable, are: nitrobenzens,

‘phenol, cresols, furfural, phenyl glyeid

cther, sulphelenes and substifuted sul-
pholenes. Very svitable results are also
abfnined witli sulpholane or eubstituied

“gulpholones.

- The boiling ran%f of the polar solvent need
not be ouiside that of the mixbure to be
separated. 1 the boiling ranpes overlap
wholly or partially the solvent can be re-
covered by axtraction with water, sinca the
polar  solvent i usually water.zoluble,
whereas the compounds o be soparabed are
ingoluble or practieally ingoluble in water.
IE the boiling ranges of the solvent and
the mizture o be separsted do not overlap

and tlia solvent is recovered by distillation

(whioh will generally he the case), solvents
with boiling pointe higher then those of the
compounds o0 be soparated are preferred.
The extraction according to the nvention is,
us a rule, cerried out with an excess of
.Sdlvents, so that when using & solvent with
a high boiling point only the relatively small
quentity of oxygen-containing compounds

" pesd be distiliad off.
-~ The second solvent may consist of purc

pareffinic hydrocarhons or of pefroleum

fractions containing no or practically mo

aromatios, for exmmple benzine frachions

are insoluble in water and consequently can-

-not be separated from the waber-insoluble,

oxygen-eontaining compounds by esxtraction
with water, The recovery of fhe sccond
solvent must therefore be effected by dis-
tillation, =o that the beiling range of this
solvent muef be vubside, i.e. sither above or
below, that of the mixture to be separated.

Examples of
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-poor in_arometics. Paraffinic hydrocarbons ~
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115

Sinve, as a mils, the sesond solvent is slso

used in exeess, it iy preferred to uss a hydeo-

-earhon  fraciion poor in or free from

-aromadics, the boiling rangs of whieh is

- bigher than that of the mixture to be separ-

ated, sueh ns Houid parafin.
"The extrostion is, 28 a rule, carvied oud
gl bemperatures of from O to 100° {3, Tn

- some cases the efficicncy of the extrackion

provess of this invention can be grestly im-
proved by maintaining o temperature

- gradient over the whole or part of the ex-

fraction zone, Preferably a gradual fall of
tenupersture is employed.
- The solvents musé of course be selacted
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in such s way that twe liquid phases are
formed in order that eounbercurrent flow
may be effected. The more polar the char-
acter of the polar solvent the emaller is its
dissolving power for the oxygen-containing
compounds, which should be borne in mind
when seleeting this solvend. It may some-
titnes be preferable to use a mixture of polar
sotvents, Moreover there may De added to
the polar sclvent a substance which more or
tans modifies the charscter of the solvent,
for example its dissolving power or selactiv-
ity. Such a substance may be for example,
water. By adding water the fobal diasoly-
ing power of the solvent decresses, which
causes the selectivity of the solvent mixtura
to increass,

The invention will be further illustrated
with reference to the following examples.

Bxanern I

A mixture of 50 vol.9% n-butancl-1 (bot-
ing point 118° C.) and 50 vol.% methyl
isobubyl ketone (boiling point 116° C.) was
ueed ag ipitie! material. This mixinre was
fod to the middle stage of a T-stage exirac-
tion volumm. For esch part by volume of
this mixture Jowing through the column 1.6
parts by volume of diethylene Tycol were
fed into the first stage and 8.4 parte by
volume of liquid paraffin were fed info the
saventh stage. These solvents wera passed
through the column in eountercurrent flow,

The meterial recovered from the diethy-
lene glyeol phase conteined 98.5% of butanol
and onty 1.5% of methyl isobubyl ketone,
The meberiat recovered from the lquid
parsffin phase acntained 98.5% of ketoze
and 1.5% of butenol.

Branvere [T

A mixbure of 50 vol.% 2-methylhexsnol-1
(hoiling puing 167" C.) and 80 vol.% di-
isobutyl ketone (boiling point 169° C.) was
psed ag initial material. Thin mixture was
fed to the middle stage of an 1lstage ex-
traction spperatus. For each 2 parie by
valume of this mixture flowing through the
apparabus 11.8 parts by volume of dicthylene
glyeol were fod into the first stage and 8.7

‘parts by volume of liguid parafin were fed

into the sleventh stage. These wolvents
were pussed through the apparstus in
countercurrent fow. The muterial recovered

from the disthylenc-glyeol phase containad

6b

98.79%, of 3-methylhexencl-1 and 1.8% of di-
igobutyl ketone. The matberial recovered
frorn the liquid paraffin phase confained
98,79, of the ketone snd 1.3% of Z-mnethyl-
kexonol-1.

Having now perticularly described and
ascertained the nature of our said invention
and in what manoer the same is fo be per-
formed, we declare that what we claim in:

1. A process for separsbing e mixture of
water-insoluble  oxygen-contzining  eom-
pounds into a fraction vontaining eompounds

with a more pronounced polar charseter and
a fraction containing compounds with a less
pronounced polar oharacter wherein the mix-
ture is subjected to the action of two sol-
vents flowing in counfercwrent to each
other, one splvent consisting entirely ox gub-
stantislly of substances the molacules of

which either coutain two or more polar

groups or consigt of one polar group sod &
highly polarizahie remsinder, and the other
golvent consisting entirely or substantially
of one or more paraffinic hydrocarbons with
& hoiling range outside the boiling limits of
the wizbure to be separated.

2. A proocss-as claimed in elaim 1, where-
in the mixbure to be separated boils at a
tempetature betwesn approximetely 110° C.
and 250" C.

5. A process es.claimed in cleim 1 or 2
wherein ths mixture to be separated has
inibfal and fingl boiling pointe nob more than
40° (. apart,

4. A procesa as claimed in claim 1, 2 or
3 wherein the #irst-named solvent is an
orgsnic hydroxy sempound.

5. A process ss claimed in claim 4, where-
in the ssid organie hydzoxy compound is @
glycol.

6. A process ue claimed in claim 4, where-
in the ssif orgsnic hydroxy eompound con-
tains one or more sfher proups.

7. A process as claimed ix claim 6 where-
in the maid organie hydroxy eompound is &
glycol ether. _

B. A pronsas ag claimed in cleim 6, where-
in the ssid orgapic hydroxy ocompound is
disthylene glycol. '

9. A process as clsimed in claim 1, 9 or8B
wherein  the frst-named rolvent is sul-
pholsne ot & substituted sulpholane.

10. A process as cisimed in any one of
the preoading claims, wherein the second
solvent consiste of high-boiling paraffinic
hydrosarhong,’ sireh a8 liquid parafin.

11. A procéss’ ng claimed in any of the
proceding elaims wherein the mixture o be
separated has been derived from the pro-
ducts of & Fiseher-Tropsch or Oxo process.

12. A process for separating a mixbure of
water-insoluble  oxygen-containing  eom-
pomnds substantially as hereinbefore da-
goribed and with refcrence to the Examples.

18. Products sepurated from a mixture
of wajer-insolubla oxypen-conteining com-
pounds by & process as claimed in sny of the
proveding elaims when prepared or produced
by the methods or processes of manufecture
particularly desorihed and ascerbained.

Dated this 80ik day of Fune 1349,

H. 1. DOWNES,
Agent for the Applicants,
90, Bishopsgate,

' : London,
L B.C.A

Guildford: Printed for His Majesty’s Stationery Office, by Billing"and Sons, Ltd.—1841,
Published at The Patent Ofice, 25, Sonthampton Buikiings;. Lendon, W.C8,
from which copies, price 2s. per copy, by post 2s. 1d., ay be obtained.
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