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25 methanol.
DESCRIPTION OF THE DRAWING
The accompanying Figure 1 provides a schematic illustration of a
practice of the invention. Figure 2 provides a schematic illustration of a
comparative process not according to the invention. Figure 3 and 4 show
30 schematic illustrations of preferred practices of the invention.
DETAILED DESCRIPTION
It has now been found that propylene oxide and methanol can be

separated by a relatively straightforward liquid/liquid extraction procedure
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extracti2d sosualyRP.8to8hobmWti%h gurl. 3 it is possible to obtain a propylene

oxi de stream via i} 06, iRfol dbdchg 3TRaBIER EonbifiioRdUiiPbicaeagisiba | i ne

203 of Figure 2 ina nuc mc manner . certaln processes,
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In general, commercially available propylene oxide has a purity in
excess of 99.95%. Oxygenated hydrocarbons such as acetaldehyde,
methanol, and methyl formate are key impurities, along with water and
30 hydrocarbons such as hexenes and hexanes. Several refining schemes are
possible to provide propylene oxide at these low impurity levels, including
extractive distillation with heavy hydrocarbons such as octanes.



colum 310 wherein nethanol, water and light inpurities are separated as
over head vapor along with sone octane via line 311. The overhead is
condensed in condenser 312 and passed to decanter 313 along with liquid 20
octane vi a WO0®0230@88. An aqueous purge with nethanol and | PGHEUSI2ATUSI ties i S
separated via |ine 315. Octane is returned as reflux via line 316 to col um
310. From col um Oﬁﬁlm?raf?é%dfoprce bRfRe PUrPSssd & WfAples
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Referring tooﬂdglwhécm is ﬁh!éabléeﬁ,st fesd 8 RtcamameiciahRrarylens axiAs eEfiniction 5
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oxide is ted ine OE‘ istillation colum 301 wherein a crude
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near theigipper eng |§pdsﬁbI6Qbmnomma1l§1@bla)moughl distiltation dfdde \prepylénse 306
near the | ower end. The water vent asses war dly
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t hrough t he e¥Fareaclicn mléftﬁf%mﬁé?f é’%ﬁ?@é%hg&rﬁf&%p@ﬂ' &% Hjené)%ﬂcﬂlgn%q vi a

l'ine 308 andgggdny: p‘a&ﬂiahw gBaES pehctias of HEiention sumhbmfbu’yhldlfswratleepmr ation
of m nor anobunts o
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by conventi omgl Igicﬁaée({lﬁé ,srmgﬁyaqga',rpﬁga@ qret hanol whi ch can be reused in
the propyl ene reaction to form propyl ene oxide. The n-octane extraction

sol vent 2@ream coWith tefergneste Ziaueel 3, sr Uepyiene oxided@action sNEYEs SHCH r om
col um 304 visg |dg @ﬁbépgbé\@lrpgéﬁ%%ﬂ&ﬁ wihl ﬁ@h}el Qtlé Qﬂr&}%HMOMIHM@ ein
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removed from>d 37vra ux n- oct ne passes via line
316 to col umpro’b‘wbmdmdebmtl't oempest tethe feed; doroexamplerd afti%enropyene ne 317

From ahi o8 t Rucsr e st B BFANET aEd R S BH S ds SeE e RENEE 2L e

over head vi as3igpgne 322, and a bottons n-octane streamis recovered via line

314. 6 Wb 0370270 gr fewer theoretical stages and lower reflux ratios can be employed
in column 301 as compared to those needed for the separation in column
201 previously described.

30 The rough crude propylene oxide stream passes via line 303 to
liquid/liquid extractor 304 to which is introduced water extractant via line 305
and octane extractant via line 306. The liquid/liquid extraction is carried out

as described in connection with Figure 1, the octane and propylene oxide
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rates, conpositions, and conditions at the various points in the process
described above. It can be seen that practice of the invention provides
essent!allwoomml)sste separation of methanol fromthe propgr@8e/0xisde i n an
econoni ¢ and conveni ent procedure, 7 WO 03/027088 PCT/US02/27215 u O

rn MO O O 0 0
C O CO NNNcr?%bewogbd Q@ % g@7 é?\gotgglc\@ tg@g@%ﬁl(awmé‘ﬂré&nﬁ Beidg ( a)
removed via line 308.

Conveniently the water and methanol stream passes back to column

301 via line 308 as shown and from column 301 a methanol and water
5 stream is recovered via line 309.

By the distillation and extraction sequence shown in Figure 3 it is
possible to obtain a propylene oxide stream via line 307 which is comparable
to that obtained via line 203 of Figure 2 in a much more economic manner.

In certain processes, propylene oxide is refined to commercially

10  acceptable purities by extractive distillation using an extractive solvent such
as octane. See, for example, USP 3,843,488.

Figure 4 illustrates especially preferred practice of the invention which
integrates the liquid/liquid extraction with extractive distillation using octane
solvent.

15 Referring to Figure 4, the octane and propylene oxide extraction
stream passes from extractor 304 via line 307 to extractive distillation
column 310 wherein methanol, water and light impurities are separated as
overhead vapor along with some octane via line 311. The overhead is
condensed in condenser 312 and passed to decanter 313 along with liquid

20 octane via line 314. An agueous purge with methanol and light impurities is
separated via line 315. Octane is returned as reflux via line 316 to column
310.

From column 310 a bottoms octane and propylene oxide stream is
removed via line 317 to column 321 wherein refined propylene oxide of high

25 purity is recovered via line 322. Octane is passed via line 314 to decanter
313 with a portion passing via line 306 to extractor 304.

It is worth noting that if the rough crude propylene oxide from column
301 is passed to extractive distillation without the liquid/liquid extraction step,
the methanol and light impurities can be removed in an aqueous stream from

30 the overhead decanter. However, the methanol cannot be conveniently be
recycled since there is no outlet for the light impurities.

As above described, the process of the invention is especially useful

in separating propylene oxide and methanol such are present in the reaction



rO) MfO QM (OO McoU) CMOT.-OrCOO r NNpCCaO N. CO OOM i 000 rl-co C) M
OMN MOLOLOOO)NOO rr0)0000 ON O Oto O Oo 1a00 a O 0 0 COr r r CDOOOOO )

E&C)?O; % gvﬂg)@;?zet)ls)s C)) 000)) 0OO 0 0 O Mrens-C0000 (Oogg)wl;lllgl(%glswo Q0 M
mixtures resulting from the reaction of propylene and hydrogen peroxide
using a methanol solvent.

Example
Referring to Figure 4, the reaction mixture from the catalytic reaction
5 of hydrogen peroxide and propylene in methano! solvent to form propylene
oxide is fed via line 302 to distillation column 301 wherein a crude separation
of methanol and propylene oxide takes place. An overhead crude propylene
oxide stream is removed and passes via line 303 to extraction column 304
wherein it is subjected to the liquidfliquid extraction in accordance with the

10  invention. _

Column 304 is a conventional extractor adapted to provide intimate
contact of the various liquid streams fed thereto. The water extraction
solvent is fed to column 304 via line 305 near the upper end and n-octane
extraction solvent is fed via line 306 near the lower end. The water

15 extraction solvent passes downwardly through the column and is removed
together with extracted methanol via line 308 and conveniently passed, as
shown, to column 301 for separation of minor amounts of n-octane contained
therein. An aqueous methanol stream is recovered from column 301 via line
300 and this stream can be treated by conventional means for recovery of

20 methanol which can be reused in the propylene reaction to form propylene
oxide.

The n-octane extraction solvent stream containing extracted
propylene oxide is recovered from column 304 via line 307 and passes to
distillation column 310 wherein light impurities are separated by extractive

o5 distillation. Overhead from column 310 passes via line 311 to condenser
312 and decanter 313 and n-octane is fed to decanter 313 via line 314. A
small purge stream is removed from decanter 313 via line 315. Reflux n-
octane passes via line 316 to column 310 and a bottoms stream is removed
therefrom via line 317 and passed to distillation column 321. A propylene

30 oxide product stream from which the great bulk of the methanol has been
separated is recovered overhead via line 322, and a bottoms n-octane
stream is recovered via line 314.
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The accompanying table is provided which gives the flow rates,
compositions, and conditions at the various points in the procesé described
above. It can be seen that practice of the invention provides essentially
complete separation of methanol from the propylene oxide in an economic

5 and convenient procedure.
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03/ 027088 PCT/ US02/27215 | claim 1. A process for the separation of a

m xture of woopyl7esse oxi de and nethanol by |iquid/liquidPEBIUSEAR721S
extraction which conprises contacting the said mxture with water and C7 -
C9 hydrocar bog,igxtractive solvents. 5 2. The process of claim1l wherein the
hydr ocarbon extractive solvent is octane. 3. 6K The roceis of

, Glaim1l
wher ei n_ext r act ed!-propiaceselas e seRA@tiom Pl AJE B LT SEPRIEHS Pé'ggmdect ed to
an extractivg S bl aiguRffiquilsolvent extraction which comprises contacting the

said mixture with water and C7 — Cg hydrocarbon extractive solvents.
5 2. The process of claim 1 wherein the hydrocarbon extractive solvent

is octane.
3. The process of claim 1 wherein extracted propylene oxide and

hydrocarbon solvent is subjected to an extractive distillation.
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