PROPYLENE OXI DE PURI FI CATI ON FI ELD OF THE

| NVENTI ON 0 99/07690 This invention provides a method ofpd@ERRkEAT
propyl erne OXI e in purified form from an epoxi dation reaction
m xture additionally conprised of nethanol and contam nati ng

anounts of acetal dehyde inpurity. Such m xtures may be forned by
epoxi di zi ng propylene with hydrogen peroxide using a titaniumsilicalite as
a catalyst 5 and nmet hanol as a reaction solvent. Substantially all of

the acetal dehyde nay be pRopeyrEE/N:g OXIDE PURIFIGATIONCf the epoxidation
reaction mxture in a distillation col umm
FIELD OF THE INVENTION
This invention provides a method of recovering propylene oxide in
purified form from an epoxidation reaction mixture additionally comprised of
5 methanol and contaminating amounts of acetaldehyde impurity. Such
mixtures may be formed by epoxidizing propylene with hydrogen peroxide
using a titanium-containing zeolite such as titanium silicalite as a catalyst
and methanol as a reaction solvent. Substantially all of the acetaldehyde
may be removed by fractionation of the epoxidation reaction mixture in a
10 distillation column wherein a concentration of methanol is maintained in the
distillation column sufficient to suppress the volatility of the acetaldehyde so
as to minimize the amount of acetaldehyde present in the overhead stream.
BACKGROUND OF THE INVENTION
In recent years, the production of propylene oxide from propylene
15 using hydrogen peroxide as an oxidant and a titanium-containing zeolite as
a zeolite as a catalyst has been proposed. Methanol is a particularly
preferred reaction solvent for such purposes, as it tends to promote high
catalyst activity and selectivity. Epoxidation processes of this type are
described, for example, in U.S. Pat. Nos. 5,591,875, 4,833,260, 5,621,122,
20 5,646,314, and 4,824,976, EP Pub. No. 0732327, and Clerici et al., J.
. Catalysis 729, 159-167 (1991), the teachings of which are incorporated
herein by reference in their entirety. Although such processes are capable
of providing exceptionally high selectivity to propylene oxide, minor
quantities of certain by-products such as acetaldehyde are inevitably formed.
25 . Since a satisfactory propylene oxide for commercial purposes should contain
_ less than 100 ppm, and preferably less than 20 ppm, acetaldehyde, the
B gg_\{e_lq;;zﬁent of methods for separating substantially all of the acetaldehyde
.. by-product from such reaction mixtures is necessary.  In addition,
. epoxidation processes of this type form water as a co-product with the water
30 being derived from the hydrogen peroxide oxidant. Depending upon the
method used to generate the hydrogen peroxidé to be used in the
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wherein a concentration of nethanol is maintained in the distillation

col umm suffj ci to suppress the volatility of the ﬁﬁﬁé@sﬁgg— de so
as to mni n*vg)eﬁ{a?lsegoanount of acet al dehyde present in the overhead
stream 10 BACKGROUND OF | NVENTI ON

In recent years, the production of propylene oxide from propyl ene using
hydr ogen peroxi de as an oxidant and a titaniumcontaining zeolite as a
zeolite as a catal yst has been prggosed. Met hanol is a particularly
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acet al dehyle argfitiBRY etdd of %ﬁ&ﬂpg%&t@?f@ﬂl }heap.%@hﬂerﬁje%;gaéxbrea@%dmwgnd

oxi de for conmercial purposes shou contain |ess a

preferably | essuchan epoxigatornpricesddhgreforetinmedded| opnent of net hods for
separating, substantially, all oduhifaRGeapAENgER TIPS  rom such
this type form wat erprisi gt ®@thods for separating acetaldehyde from propylene oxide,
which were principally developed in connection with organic hydroperoxide-
10 based epoxidation processes wherein either ethylbenzene or t-butyl aicohol
is used as a reaction solvent, have generally charged the crude propylene
oxide, after removing substantially all the unreacted propylene, to a
distillation column and removed propylene oxide and all lower boiling
materials, including acetaldehyde, as an overhead product. A subsequent
15 fractionation of the overhead product in a second distillation column then is
‘'employed to separate acetaldehyde as an overhead product from a bottoms
fraction containing the propylene oxide.
We have now found that the substantial quantity of methanol present
as a reaction solvent in a crude epoxidation product from a hydrogén
20 peroxideftitanium silicalite process may be used to advantage in achieving
the desired separation of acetaldehyde from propylene oxide. The presence
of methanol at high concentratiohs substantially reduces the volatility of
~ acetaldehyde relative to propylene oxide. Thus, instead of taking
~ acetaldehyde overhead as in conventional purification schemes, the present
25  invention operates by maintaining a concentration of methanol in the liquid
phase within the distillation column sufficiently great so as to suppress the
volatility of acetaldehyde and force all or substantially all of the acetaldehyde
into a bottoms stream. Purified propylene oxide containing a reduced level
of acetaldehyde is taken overhead. The overhead stream will also have a
- 30 substantially lower water content as compared to that of the crude
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praoduct with the water being derived fromthe hydrogen peroxi de oxidant.
Dependi ng 2@099/6‘7%95' the nmethod used to generate the hydrogerbcpﬁgpggyoq%_,,to be
used in the

epoxi dation reaction, water may al so be present in the feed to the reactor

VWi | e epoxi dat I on processes catal yzed by titani um contai ni ng
zeolites are remarkably tol erant ,of water, it wll be necessary
for nobst comercial purposes to obtain Q propyl ene oxide in

vater from t he SHPHAREEN BBt ced by such an epoxi dat i on process
therefore iMora@pesifically, the present invention provides a method of purifying
propylene oxide produced in an epoxidation process wherein methanol is
used as a solvent comprising the steps of

5 (a) feeding a crude epoxidation reaction product comprised of
propylene oxide, methanol and acetaldehyde to a fractionator;
(b)  subjecting the crude epoxidation reaction product to fractional

distillation within the fractionator;
(c)  withdrawing an overhead stream comprised of propylene oxide

10 and methanol and having a reduced level of acetaldehyde as

compared to the crude epoxidation reaction product from the
fractionator; and

(d) withdrawing a bottoms stream comprised of methanol and
acetaldehyde from the fractionator.

15 Said fractional distillation is performed under conditions such that the
concentration of methanol within the fractionator is maintained at a level
sufficiently high so as to substantially prevent acetaldehyde from being
present at the point at which the overhead stream is withdrawn from the
fractionator.

20 DESCRIPTION OF THE DRAWING

The accompanying drawing (Figure 1) illustrates in schematic form a
particular embodiment of the invention. o
DETAILED DESCRIPTION OF THE INVENTION
A crude epoxidation reaction product, from which unreacted

25 'propylene has been substantially removed by prior distillation such as a flash

distillation or other such conventional distillation operation, is fed through line
- 2 to an intermediate zone of first fractionator 1. Depending upon the
epoxidation conditions employed, the cride epoxidation reaction product
generally has a composition comprised of the following components, in

30 percent by weight: |
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Distillative nethods for preparing purified propylene oxide are disclosed

in US wo 99679884 and EP 0675119A. 10 PCT/EP98/04693
SUMVARY OF THE | NVENTI ON Prior art methods for separating
acet al dehyde from propyl ene oxi de, which were principally devel oped
I n connection wi th organic hydroperoxi de-based epoxi dati on

processes wherein either ethylbenzene or tgbutyl alcohol is used as a
reaction solvent, have generally charged the crude propyl ene oxide, after

removing 15 subs i the unreacted propylengsnato a distillation
colum and renoved tp?&éyl@hé%%gipéyl ene oxide and all | owe 1Qm ling material s,

i ncl udi ng acet al dehyuethaael an over head product. gp-ggbsequent

fractionation of the oyerhead product in a second distillation
colum then is enpl &?Qgﬁg‘%‘#&par ate acet al dehyde as an ®0&rthdad product

froma bottons fractv,}ﬁgr cont ai ni ng the propyl ene oxi de.102_gP Ve
have now found that the substantial quantity of nethano esent as a

reacti on 6ol vent i nringespeteddpyprodatisaf product from a tydr ogen
peroxide/titani um propylene oxide (e.g., propylene glycol)

propylene and/or propane 0.01-0.1
The first fractionator 1 may comprise a conventional distillation
column or tower having a capacity appropriate to handle the desired volume
10 of crude epoxidation reactor product within a given period of time and having
a sufficient number of theoretical plates to accomplish the necessary
separation of methanol and acetaldehyde from the propylene oxide. The
use of a plate column is particularly advantageous. For economic reasons,
the fractionator should normally comprise a single distillation column or
16 tower, although the use of multiple columns or towers to accomplish the
é_ame result is not excluded. | '

_ Fractionator 1 is operated at conditions such that a first overhead
stream comprised of propylene oxide and a minor amount of methanol can
be removed through line 3 and substantially all of the acetaldehyde

20 (preferably, at least 99%, more preferably, at least 99.9%) is removed in a
first bottoms stream through line 4. It is essential that such 'condifions be
selected to provide a concentration of methanol within the first fractionator
1 which is effective to render the acetaldehyde less volatile than the
propylene oxide. Enough methanol must be taken overhead from the first

25 fractionator such that a zone exists above the feed tray where both methanol
and propylene oxide concentrations are sufficiently high for acetaldehyde to
be heavier (i.e., less volatile) than both methanol and propylene oxide. This
will prevent acetaldehyde from reaching the top of first fractionator 1 and
permits, under optimum conditions, essentially all of the acetaldehyde in the

- 30 feed to the first fractionator to be recovered in the bottoms stream.
Typically, the process is operated so as to have at least 2 (more preferably,



silicalite process may be used to advantage in achieving the desired
separ atlon W09907690 acet al dehyde from propyl ene oxide. The pe¢sebsiescos

met hanol -
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1 is prefiepably opetmted at ad}@p pressere of from about 15 to about 50 psia
and at a bottoms temperature of from about 80°C to about 110°C. it is
particularly advantageous to operate first fractionator 1 such that the top
zone thereof is at a pressure of about 25 to 40 psia and the bottom zone
thereof is at a temperature of about 93°C to 104°C. First fractionator 1
generally contains from 20 to 60 (more preferably, 30 to 50) theoretical
vapor-liquid contacting stages. A suitable reflux/distillate ratio is important
in achieving optimum results; this reflux ratio should preferably rangé
between 10:1 and 30:1 (more preferably, 15:1 to 25:1). Heat to the
fractionator may be supplied by means of a reboiler.

The first bottoms stream typically will contain substantial amounts of
methanol and water in addition to the acetaldehyde, together with other
minor by-products such as propylene glycol which have volatilities under the
distillation conditions less than that of propylene oxide. An additional
advantage of the process of this invention is that it is capable of producing
propylene oxide which is substantially free. of water, as the bottoms stream
will typically contain nearly all (e.g., at least 99%) of the water originally
present in the crude epoxidation reaction product. The bottoms stream may
be purified by conventional means such as fractional or extractive distillation
to recover the methanol for reuse a.s the solvent in the epoxidation process.

Where significant amounts of propylene remain in the first overhead
stream, which typically will also contain about 90 to 98 weight percent
propylene oxide, 2 to 6 weight percent methanol, 0 to 2 weight percent
propylene, and less than 20 ppm (more preferably, less than 5 ppm)
acetaldehyde, a second fractionator may be utilized to remove said residual
propylene. The first overhead stream thus may be charged to an
intermediate zone of second fractionator 5 through line 3. Fractionator 5

which is operated so that the propylene is withdrawn as a second overhead
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3 epoxi dati on reaction product. I The present 4
I nvention p | a method of purifying propylene reguce
in an epoxi@%g@ﬁé&ocess wherein nmethanol is used as 5 P(ghggsls@égﬁ

conprising the steps of (a) feeding a crude epoxidation
reaction product conprised of propyl ene oxi de,

nmet hanol and acet al dehyde to a fractionator;

(b) subjecting the crude epoxi dati on readion product to 10 ()
fractional dIStI||at th|n t fracti tor

Wi t hdr awi ng an %’(‘P@F‘h 88‘ % 9%%%@%99%@ éf sPRyIgNe e¥ide which is essentially

oxi de and met han@ ofsid VI%HEWQ\Aﬁ%hEI%Eg p&omc?ntdo%onﬁoms fraction from a bottom

acet al dehyde as conpar d to the cru
reacti on produconer ofrsebend rfmtlooatm'cﬁ threugh Jirfe 7. Second ftabtionatért Bdgaw ng

2cet al dehyde fEBARHE D NIECBRLE AL 3 Iop 201e Pegssre o PMARRUA4Y A akRuton | s
per f or med sunder3gpopstatanenst  BeRof2nd @?'nperlature of ¢ AL M8C b dBdfano!
within the fractionator is maintained at vel

150°C. Particularly preferred operation involved a pressure of about 160 to

220 psia in the top zone thereof and a temperature of about 120°C to 140°C

in the bottom zone thereof. From about 5 to about 15 (more preferably, 5

to 10) theoretical vapor-liquid contacting stages are preferably present in the

10 second fractionater. The reflux to distillate ratio is suitably from 10:1 to 50:1

with 20:1 to 40:1 being the preferred range.

Further purification of the propylene oxide present in the second
bottoms stream may be accomplished if so desired by subjecting said
stream to extractive distillation. Extractive distillation of impure propylene

16 oxide fractions is well known in the art and is described, for example, in

- extensive detail in the following U.S. patents, each of which is incorporated

herein by reference in its entirety: 3,337,425, 3,338,800, 3,464,897,

3,578,568, 3,843,488, 4,140,588, 4,971,661, 5,000,825, 5,006,206,

' 5,116,465, 5,116,468, 5,116,467, 5,129,996, 5,133,839, 5,139,622,

20 5,145,561, 5,145,563, 5,154,803, 5,154,804, 5,160,587, 5,340,446,
5,453,160, 5,464,505, and 5,620,568.

For example, the second bbttoms stream (or, alternatively, the first
overhead stream, particularly where the first overhead stream contains little
or no unreacted propylene) is fed through line 7 to an intermediate zone of

25 extractive distillation column 8 wherein it is in countercurrent contact with an
extractive solvent such as a hydrocarbon (e.g., octane), heavy polar organic
compound (e.g., propylene glycol), or such other substance known in the art
to be useful for such purpose. Propylene oxide of high purity is removed
from a top zone of column 8 through line 9, while the exiractive solvent

30 containing relatively less volatile impurities such as water, methanol and the
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suf,ficiently high so as to substantially prevent acetal dehyde from bei ng 20
present at (fhe beint at which the overhead streamis w thdr gy fssg/8udene

fracti onator’ More specifically, the present invention

provi des a met hod of purifying a crude epoxidation reaction product
conprised of 2 to 10 wei ght percent propyl ene oxide, 60 to 85
percent nethanol, 10 to 25 25 percent .water and 0.01 to 0.1 weight
percent acet al dehyde conpri si ng thg st eps of (a)
feeding the crude epoxidati.on reaction product to

fracti onat or h@?ﬂ ﬁégfr?%vfs q%agfﬁt%rsgqq%ﬁr %ﬁoﬁpttom zone of column 8

|ei qui g cont act {hieugh mEe$0. The extract stream is fed to@?ﬁinterﬁféﬁia%?bﬁg of Eﬁig%@\"de
POXI ation reaction pr oduct to racti onal
distillation wiihwhichds soaeperated dhatacompoognts having boiling points above
propylene oxide are removed overhead via line 12. The extractive solvent
5 is removed via line 13 as a bottoms stream for recycle to an upper zone of
extractive distillation column 8 via line 14. Make-up extractive solvent can
be added to line 14 from line 15. -
EXAMPLE
In a first distillation column containing 40 theoretical stages (including
10 reboiler), a crude epoxidation ‘reaction product from which unreacted
propylene is largely removed is introduced at the 16th stage from the top of
the column. A total condenser is used so that distillate product is withdrawn

as a liquid. The feed to the column is as follows:

Component Wt.%
15 Propylene Oxide 7.2
Water - 16.9
Methanol 74.8
Acetaldehyde - 0.04
Propylene & Propane 0.06
20 Ring-Opened Products 0.95
Other Heavy Components 0.05

The first distillation column is operated at a molar reflux ratio (reflux
to distillate) of 19.7. The pressure in the column condenser is set at 30 psia
and the column operated with a pressure drop of 0.2 psi per tray, resulting

25 in a bottom pressure of about 38 psia. The bottoms (reboiler) temperature
is 98°C and the top (condenser) temperature is 51°C.

Under these conditions, 99.93% of the acetaldehyde in the feed to the
column is recovered in the bottom stream and 99.7% of the propylene oxide
is recovered overhead. The compositions of these two product streams are

30 as follows:
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3a pressure of 15 to 50 psia (103.4 to 344.7

kPa), a 0 bottons tenperature of 80[
110[err] C, grc])(fwamw reflux:distillat eﬁ%’%llggkg?”lo: 1
to 30:1; 5 (c) wi t hdrawi ng an overhead stream conprised
of propyl ene oxi de and at |east 2 weight percent
met hanol fromthe fractionator; and 8 (d) wthdrawi ng a
first bottonms stream conprised of nmet hanol , wat er
and at |east 99% of the. 10 Distillate acet al dehgge &rngsent in
t he crude epoxj I reaction pr romthe
fractionat or @%ﬁl&m . BESS PTI ON OF THE DRA%&%
The acconpanyi hGPRHEDR Xidei gure 1) i 11 $%8ates in schemati O-P8dm a
particul ar enmbgpgiatgpnt of the invention. gldnng | LED
DESCRI PTI ON OF THE | NVENTI ON ""A'trude epoxidation feaction
product, Brom Metbanalnr eact ed prdpyl ene has been subsg@Btially
renoved by priqr._distil]ation such as a flash distillation or other
such conventio F%&‘?%'?X 8 ation operatiof:0003% eqg thrdi@f4line 2 to
an internedi at prg@Aen® & Pidpahef racti onapog 1. Depending 0

Ring-Opened Products 0 | 1.03

Other Heavy Components 0 0.2

10



20, , upon the epoxidation conditions enployed, "the crude epoxidation

component & WSSt %y el ont T DG ARores0 ' ° ”"?’“8’”939

PCT/ EP98/ 04693

propyl ene oxi de 2-10 met hanol
60- 85 acet al dehyde 9 0.01-0.1
wat er 10-25 5
ri ng- opened bypr.oducts of 0.1-1 propyl ene
oxide (e.g., pr¥pMene glycol) propyl ene and/ or propane
0.01-0.1 1. A method of purifying propylene oxide produced in an
epoxidation process wherein methanol is used as a solvent comprising the
steps of
(@) feeding a crude epoxidation reaction product comprised
of propylene oxide, methanol and acetaidehyde to a
fractionator; '

(b)  subjecting the crude epoxidation reaction product to
fractional distillation within the fractionator;

() withdrawing an overhead stream comprised of
propylene oxide and methanol and having a reduced
level of acetaldehyde as compared to the crude
epoxidation reaction product from the fractionator; and

- (d) withdrawing a bottoms stream comprised of methanol
and acetaldehyde from the fractionator .
2. The method of claim 1 wherein said epoxidation process

utilizes a titanium containiﬁg-'zeolite as a catalyst.
3. The method of claim 1 wherein said epoxidation process
-utilizes hydrogen peroxide as an oxidant. |

4. The method of claim 1 wherein the concentration of methanol
in the crude epoxidation reaction product is 60 to 80 weight percent.

5. The method of claim 1 wherein at least 899 percent of the
acetaldehyde in the crude epoxidation reaction product is recovered in the
bottoms stream.

6. . The method of claim 1 wherein said fractional distillation is

- performed at a top pressure of 15 to 50 psia.
7. The method of claim 1 wherein said fractional distillation is
. performed at a bottoms temperature of from 80 to 110°C.
- 8. The method of claim 1 wherein the crude epoxidation reaction
product initially contains propylene and the crude epoxidation reaction
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The first fractionator 1 may conprise a conventional distillation

10 ™ot colBR G2 on r eac UMMM 2" g Ver "5 2508t ™

and havi ng a sufficient numfer ‘of "t htor®etical plates to acconplish
t he necessary separation of nethanol and acetal dehyde fromthe
propyl ene oxi de. The use of a pl ale colum is particularly

advant ageous. For economi c reasons, the fractionator should

useof wur i piRroRf HEPSE FeRupl 1§5 Beif P Ch it cisthBHSL yrblR 4P § 0°
not excl uded. substantial portion &6f thetpropylene is réoeegr at ed at conditions such
that a first overhead stream conpri sed of propyl ene oxide and a

mnor anount of met%anol Thexmethod of claise 1 whareisdthergrudg eppxidation sgrption

substantially all L:DI r A 99% nore
preferably, atﬁpggg{ar@%%&fkgjngglﬁ%g&jg?%agd|£|8n§ﬁfc$\?\b§l§e@g{ &N%?g‘l'st regam

through line 4. It 4168 esFighicthod bR¢lamy qiwikéreih Heooverd@ad stream &efedlcioed to
provi de a concentration of nethanol within the first fractionator 1

which is ef f e s$eeonddraciionatorwhereindhe pyerhgad streas issubieated todistifalion

propy ! ene, o1 e AR SaB5d Bl el ORI BEPRB D Uil 2
net hanol bottuibs Bty eoemprisedeot prapyié e ioxidss antesuitantalgnirbs 6f gh
for acetal dehyde to be heavier (i.e., less volatile) than both
net hanol and WEpyleararg,segarately withdrawn from the second fractionator.

11.  The method of claim 10 wherein the second bottoms stream
is fed to an extractive distillation column wherein the second bottoms stream
is subjected to extractive distillation with an extractive solvent such that a
third overhead stream consisting essentially of propylene oxide and a third
bottoms stream comprised of the extractive solvent and impurities present
in the second bottoms stream are separately withdrawn from the extractive
distillation column. |

12. The method of claim 11 wherein the extractive solvent is
selected from the group consisting of propylene glycol and octane.

13. The method of claim 1 wherein the first overhead stream
contains at least 2 weight percent methanol.

14. The method of claim 1 wherein the fractionator has from 20 to
60 theoretical vapor-liquid contactihg stages.

15. The method of claim 1 wherein said fractional distillation is
performed using a reflux:distillate ratio of from 10:1 to 30:1.

16. A method of purifying propylene oxide produced in an
epoxidation process wherein methanol is used as a solvent, hydrogen
peroxide is used as an oxidant, and a titanium-containing zeolite is used as
a catalyst comprising the steps of

(a) feeding a crude epoxidation reaction product comprised
of 2 to 10 weight percent propyléne oxide, 60 to 85
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wi |l prevent acetal dehyde fromreac

j ‘i n ﬁ“LI rst fractionator 1_ and
per o £ e conu o, (WIENTIIRNTUE "Ehe acshasovas,

stream Typically, the process is operated so as to have at |east 2
(nmore preferably, _ S 5
at least 4) weight percent nethanol in theqoverhead stream To mnimze the
ext ent of additional downstream processing which is used, first

fractionator 1 is preferably yeight t 51 3q%8RsRIS from
about 15 to about 50 psia (103’. lgtgegcﬁéjf ?ﬁﬁggﬁ an8 ? Qﬁﬁé&ﬁgh‘g 4
tenperature of from about 80[and]0D1 to bbweightldreent cethldehydedtota Grdtar | y
advant ageous to operate first_fractionator 1 _such that the tdp zone thereof

is at a pressure of abfactionatpg, haying from 20 ta 60, thereticalPvapaind t he
bott om zone thereof is liquid contacting stages:

(b}  subjecting the crude epoxidation reaction product to
fractional distillation within the fractionator at a top
pressure of 15 to 50 psia, a bottoms temperature of
80°C to 110°C, and a reflux:distillate ratio of 10:1 to
30:1;

() withdrawing an overhead stream comprised of
propylene oxide and at least 2 weight percent methanol
from the fractionator;

(d)- withdrawing a bottoms stream comprised of methanol,
‘water and at least 99% of the acetaldehyde present in
the crude epoxidation reaction product from the
fractionator.

17.  The method of claim 16 wherein the top pressure is 25 to 40
psia, the bottoms temperature is from 93°C to 104°C, and the reflux:distillate
ratio is from 15:1 to 25:1.

18. The method of claim 16 wherein the overhead stream is
comprised of at least 4 weight percent methanol.

19.  The method of claim 16 wherein the bottom stream contains
at least 99% of the water present originally in the crude epoxidation reaction
product. -
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at a tenperature of about 93[err]C to 104[err]C. First fractionator 1
general |y contai ns from20 to 60 (nore preferably, 30

t heor et i cal WYHI| i qui d contai ning stages. 10 A suitabl & gEEBbiinacss
reflux:distillate ratio is inportant in achieving optimumresults; this
refl ux rati o should preferably range between 10:1 and 30:1 ( nore
preferably, 15:1 to 25:1). Heat ho the fractionator nmay be supplied
by neans of a reboiler. 1f e first bottons streamtypically
wi |l contain substantial anounts of mnethanol and water in addition
to the acetal dehyde, together with other m nor by-products such 15 as
propyl ene glycol which have volatilities under the distillation conditions
| ess than t hat of propyl ene oxide. An additional advantage of the
process of this invention is that it is capable of producing

propyl ene oxide which is subst&atially free of water, as the bottons
streamw || typically contain n ly all (e.g., at least 99% of the

water originally present pn thee%?gde epOX|dat|on reacti or@product. The
bottons 20 st ream may pur ifee—by—conventronma nea;;}such as

fractional or extractive distillation to recever e net hanol for
reuse as the solvent in th i dation process. Wer e
significant anounts of propylendg remain the first oyerhead strd¢am

which typically will also contaijn about 90 to 98 weifght percentf propyl ene

oxide, 2to 6 wei ght perce nar, 0 2 wei ght pergent
propyl ene, and less than ®- ppm 25 (noffe preferably |l ess than 5 ppm
acet al dehyde, a second fragtionator nay b at+tTzedto rgnove said

resi dual propyl ene. The first overhead streamthus nay be
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charge‘d_:to an internmediate zone of second fractionator 5 t hrough line 3.

Fracti onat or ' 5 which is operated so that the propylene is wthdrawn

as a second over head '

6 streamfroma top zone through line 6. Propylene oxide which is
essentially free propylene is withdrawn as a second bottonsffrﬁEfraﬁ'
froma bottom zone of secoi fractionator 5 through line T. Seéékarbl
fractionator 5 is operated advant ageously at 5 top zone prgfsure of

from about 140 to about 300 psia (965.3 to 2068.4 kPa) and m

zone tenperature of from aboPROPYLENH OXIDRPURIFIBATMONC. Particul arl

preferred operation involved a ppfﬁzlyr@quHggmﬁEﬁﬁQ)No 220 psia (1103.2 to
1516. kPa) in the top zone thereof and a tenperature of about

about 15 (more. pr of or dBYEHop H9yideR ghEmPA A ebeVerGE oy P, BRAY in bulfhea

oS e R ol B ShOA 308, Ky RGOy iR el
bei ng the contaminating amounts of acetaldehyde impurity. Such mixtures may be formed by
epoxidizing propylene with hydrogen peroxide using a titanium silicalite as a catalyst
5  and methanol as a reaction solvent. ‘Substantially all of the acetaldehyde may be
removed by fractionation of the epoxidation reaction mixture in a distillation column
wherein a concentration of methanol is maintained in the distillation column sufficient
to suppress the volatility of the acetaldehyde so as to minimize the amount of
acetaldehyde present in the overbead stream.

10 BACKGROUND OF INVENTION
In recent years, the production of propylene oxide from propylene using
hydrogen peroxide as an oxidant and a titanium-containing zeolite as a zeolite as a
catalyst has been proposed. Methanol is a particularly preferred reaction solvent for
such purposes, as it tends to promote high catalyst activity and selectivity.
15  Epoxidation processes of this type are described for example, in U.S. Pat. Nos.
5,591,875, 4,833,260, 5,621,122, 5,646,314, and 4,824,976, EP Pub. No. 0732327,
and Clerici et al., J. Catalysis 129, 159-167 (1991). Although such processes are
capable of providing exceptionaily high selectivity to propylene oxide, minor.
quantities of certain by-products such as acetaldehyde are inevitably formed. Since
20 a satisfactory propylene oxide for commercial purposes should contain less than 100
ppm, and preferably less than 20 ppm, 'acetaldehya—e,' the development of methods for
separating substantially all of the acetaldehyde by-product from such reaction mixtures
is necessary. In addition, epoxidation processes of this type form water as a co-
prgc_luct'wi.tlf{_he water being derived from the hydrogen peroxide oxidant. Depending

25  upon the method used to generate the hydrogen peroxide to be used in the
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preferred range. Further purification of the propyl ene oxide
present -in the second bott ons stream nmay be acconplished if. so
desired by subjecting said streamto extractive 15 distillation.
Extractive distillation of inpure propyl ene ogide fractions is well known
in the art and I s described, for exanple, in €xtensive detail in the

fol | owi ng epoxxdathﬂtrﬁéEtﬁm %ra?@i'?mﬁﬁghésoggg’%gezgﬂp in gg‘lfé%gg 7tg ielag&ﬁ‘GS%ﬂe

3, 843, 488, 4 140 4,971, 661

5,116, 466, 5, 116ep4)€d7dat15n1 OcOR6s catalyzed 5§ 1ﬁﬁ1ﬁﬁﬁ~coﬁna§1§9§16&%hm§ &@r@rﬁ&rkably
5, 145,563, 5, 154,803, 5,154, 804, 5,160,587, 20 5, 340, 446, 5,453, 16

5, 464, 505 and 5, lﬁk@arﬁ%ﬁ water, it W111 be neEessapyx 4o lnsost tdmmmacmhq)ubmsleorta obtain

stream (or, alternatively, the first overhead stream particularly
where the fifst RNE)’IH%GX@Frlééﬁbsé%‘ﬁtaélb’r@hvﬁtqulsefoﬁn ndn ehfieienst method of removing

propylene) is fed throu nt.er zone aof extractiv

oty Tt on” | WatLERlihepfiRubar Sxt pRURHEERY, Soh &0 Ehonadihpieess heretore
extractive sol vggr esdtgh as a 25 hydr ocarbon (e.g., octane), heavy pol ar
or gani ¢ conpoun ?] g., propylene glycol), or such other substance

known in the art to bpistiB&iwd mé@bdSfee ﬁbré}iéﬁﬁ@iﬁnﬂ%ﬂ%dﬂﬁ&% oxide are‘a’l@cﬁﬁe&’fn Us

high purity is renoved froma top zone of col'um t hrough i ne 9,
the.extracti ve $0I19284 ambEPAHGVSaiOAel atively | ess voI ati I e inpuriti es such
as vater, o methanol and the g, IMARY OF THE INVENTION
Prior art methods for separating acetaldehyde from propylene oxide, which
were principally developed in connection with organic hydroperoxide-based
epoxidation processes wherein either ethylbenzene or t-butyl alcohol is used as a
reaction solvent, have generally charged the crude propylene oxide, after removing

15  substantially all the unreacted propylene, to a distillation column and removed
propylene oxide and all lower boiling materials, including acetaldehyde, as an
overhead product. A subsecjﬁent fractionation of the overhead product in a second
distillation column then is employed to separate acetaldehyde as an overhead product
from a bottoms fraction containing the propylene oxide.

20 We have now found that the substantial quantity of methanol present as a
reaction solvent in a crude epoxidation product from a hydrogen peroxide/titanium
silicalite process may be used to advantage in achieving the desired separation of
acetaldehyde from propylene oxide. The presence' of methanol at high concentrations
substant'ially reduces the volatility of acetaldehyde relative to propylene oxide. Thus,

25  instead of taking acetaldehyde overhead as in coaventional purification schemes, the
present invention operates by maintaining a concentration of methanol in the liquid
phase within the distillation column sufficiently great so as to suppress the volatility
of _acetaldehyde and force all or substantially all of the acetaldehyde into a bottoms
stream. Purified propylene oxide containing a reduced level of acetaldehyde is taken

30  overhead. The overhead stream will also have a substantially. lower water content as

- compared to that of the crude



7 " like are renoved as an extract streamfrom a bottom zone of colum

8 through Iine 10. The extract streamis fed to an internmediate zone

of stripper 11, which is so operat ed that conponents having boiling —
poi nts above propyl ene oxi de are renoved 5 overhead via line 12. The
extractive solvent is renoved via |line 13 as a bottons stream for
recycle to an upper zone of extractive distillalion colum 8 via line 14.
Make-up extractive solvent can be.added,to line 14 fromline 15.

EXAVPLE epgxidatiqy lrg?Ctb‘?%tplr?ﬁj%ﬂ on col um cont ai ni ng 40

theoretical stages (inclgfefgtesent invention provides a method of purifying propylene
oxide produced in an epoxidation process wherein methanol! is used as
5 a solvent comprising the steps of

(a) feeding a crude epoxidation reaction product comprised of
propylene oxide, methanol and acetaldehyde to a

fractionator; _
(b) subjecting the crude epoxidation reaction product to

10 fractional distillation within the fractionator;

{c) withdrawing an overhead stream comprised of propylene

oxide and methanol and having a reduced level of

™

acetaldehyde as compared to the crude epoxidation
reaction product from the fractionator; and
15 {(d) withdrawing a bottoms stream comprised of methanol and
acetaldehyde from the fractionator.
Said fractional distillation is performed under conditions such that the
concentration of methanol within the fractionator is maintained at a level
sufficiently high so as to substantially prevent acetaldehyde from being
20 present at the point at which the overhead stream is withdrawn from the
fractionator.
More specifically, the present invention provides a method of
purifying a crude epoxidation reaction product comprised of 2 to 10
weight percent propylene oxide, 60 to 85 percent methanol, 10 to 25
25 percent water and 0.01 to 0.1 weight percent acetaldehyde comprising
the steps of -
(a) feeding the crude epoxidation reaction product to a
fractionator having from 20 to 60 theoretical vapour-
. P liquid contacting- stages;
30 ) (b)  subjecting the crude epoxidation reaction product to

fractional distillation within the fractionator at a top
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10 reboiler), a crude epoxidation reaction product from which unreacted

propyl ene is largely removed is introduced at the 16th stage fromthe
top of the colum. A total condenser is us€d so that distillate
product is withdrawn as a liquid. The feed to the colum is as

fol | ows: Conponent

W. % 15 PropyBgne Oxide

A pressuffl & 12 10 50 psia (103.4 to 344.7 kPal, a
74.8 bottomé\crinap stelyee of 80°C to 110°C, and a
0.04 Propyl ene & Propane

0.06 20 reflux:disyl e@p@ﬁem‘ Rddte88:1;

0.95 on

0. 05 o The first éﬁ)stl IVY'E\h(i"g% §I dhin ye’ﬁ%%&a?ﬁﬁgﬁl COTHBP ?d of
reflux ratio (reflux to di sprbpytbad Okidko.ahd Bieldusesauieibht tPéroent
colum condenser is set at 30 psia (206.8 kPa) and the col umm

operated with a pressure drop of Oethgspl trpnmtheéyaqimnafcoayand esul ting 25

|0 2 bottom pressure of abouiy38 RalCERAS P Hrsr THeORL! B! SR RE of

methanol, water and at least 99% of the
10 acetaldehyde present in the crude epoxidation

_ reaction product from the fractionator .

. DESCRIPTION OF THE DRAWING
The accompanying drawing (Figure 1) illustrates in schematic form
a particular embodiment of the invention.

15 DETAILED DESCRIPTION OF THE INVENTION
A crude epoxidation reaction product, from which unreacted
propylene has been substantially removed by prior distillation such as a
flash distillation or other such conventional distillation operation, is fed
through line 2 to an intermediate zone of first fractionator 1. Depending
20 upon the epoxidation conditions employed, the crude epoxidation
reaction product generally has a composition comprised of the following

components, in percent by weight:
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is 98[err]C and the top (condenser) tenperature is 51l[err]C
Under these conditions, 99.93 % of the acetal dehyde in the feed to t he

col um is recoverer in the bottom stream and 99. 7% of the propyl ene
oxi de is recovered over head. The conpositions of these two product
streans are as foll ows: WD 99/ 07690

8 at least 4) weight percent niithariol limthe overhead stre@at t ‘Borgninimize the extent
Component W . % W , - Propyl ene Oxide
94. 8 of add:gom:glownstream\m@qessmg which is used first fragnm 1 is preferably
18.2

operated at a top pressure of from about 15 to about 50 psia (103.4 to 344.7 kPa) and
5  at a bottoms temperature of from about 80°C to about 110°C. It is particularly
advantageous to operate first fractionator 1 such that the top zone thereof is at a
pressure of about 25 to 40 psia (172.4 to 275.8 kPa) and the bottom zone thereof is
at a temperature of about 93°C to 104°C. First fractionator 1 generally contains
from 20 to 60 (more preferably, 30 to 50) theoretical vapo'ur—liquidf containing stages.
10 A suitable reflux:distillate ratio is important in achieving optimuin results; this reflux
ratio should preferably range between 10:1 and 30:1 ( more prefergbly, 15:1to 25:1).

Heat to the fractionator may be supplied by means of a reboiler.
The first bottoms stream typically will contain substantial amounts of methanol
and water in addition to the acetaldehyde, together with other minor by-products such
15  as propylene glycol whicg have volatilities under the distillation conditions less than
that of propylene oxide. An additional advantage of the process of this invention is
that it is capable of producing propylene oxide which is substantially freé of water,
as the bottoms stream will typically contain nearly all (e.g., at least 99%) of the
water originally present in the crude epoxidation reaction product. The bottoms
20  stream may be purified by conventional means such as fractional or extractive
distillation to recover the methanol for reuse as the solvent in the epoxidation process.
Where significant amounts of propylene remain the first overhead stream,
which typically will also contain about 90 to 98 weight percent propylene oxide, 2 to
6 weight percent methanol, 0 to 2 weight percent propylene, and less than 20 ppm
25  (more preferably, less than 5 ppm) acetaldehyde, a second fractionator may be
utilized to remove said residual propylene. The first overhead stream thus may be
charged to an intermediate zone of second fractionator 5 through line 3. Fractionator

5 which is %gerated so that the propylene is withdrawn as a second overhead
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5 °  Methanol 4.4 ' 80.5 - Acet al dehyde

0. 00035 - - 0.044 Propyl ene & Propane 0.8

0 Ri ng- Opened Products 0 1.03 Q her Heavy
. Conponent s 0.2 10 6 | claim

1. A
ioohl . dati . ]
1o wei ght per cent | BaS FUfiCe SR A iRy 168, PRARIAE IENde SRR FStatn el
percent water and Grdddlehe iPwithiBwa s £§co88 bottoms fraction from a bottom zone of seco:

10

15

20

25

fractionator 5 through line 7. Second fractionator 5 is operated advantageously at
top zone pressure of from about 140 to about 300 psia (965.3 to 2068.4 kPa) and :
a bottom zone temperature of from about 115°C to about 150°C. Particular]
preferred operation involved a pressure of about 160 to 220 psia (1103.2 to i516..
kPa) in the top zone thereof and a temperature of about 120°C to 140°C in the
bottom zone thereof. From about 5 to about 15 (more preferably, 5 to 10) theoretica.
vapour-liquid contacting stages are preferably present in the second fractionator. The
reflux to distillate ratio is suitably from 10:1 to 50:1 with 20:1 to 40:1 being the
preferred range.

Further purification of the propylene oxide present in the second bottoms
stream may be accomplished if so desired by subjecting said stream to extractive
distillation. Extractive distillation of impure propylene oxide fractions is well known
in the art and is described, for example, in extensive detail in the following U.S.
patents: 3,337,425, 3,338,800, 3,464,897, 3,578,568, 3,843,488, 4,140,588,
4,971,661, 5,000,825, 5,006,206, 5,116,465, 5,116,466, 5,116,467, 5,129,996,
5,133,839, 5,139,622, 5,145,561, 5,145,563, 5,154,803, 5,154, 804, 5,160,587,
5,340,446, 5,453,160, 5,464,505 and 5,620,568. .

For example, the second bottoms stream (or, alternatively, the first overhead
stream, particularly where the first overhead stream contains little or no unreacted
propylene) is fed through Iing 7- to an intermediate zone of extractive distillation
column 8 wherein it is in countercurrent contact with an extractive solvent such as a
hydrocarbon (e.g., octane), heavy polar organic compound (e.g., propylene glycol),
or such other substance known in the art to be useful for such purpose. Propylene
oxide of high purity is removed from a top zone of column 8 through line 9, while
the extractive solvent containing relatively less volatile impurities such as water,

me_tpanel gxﬁ’the
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acet al dehyde conpri si ng the steps. of (a) feeding the crude

epoxi dation reaction product to a fractionator having
from20 to 60 theoretical vapour- | i quid contacting

st ages; _ (b) subjecting the crude epoxidation reaction product
to fractional distillation within the fractionator at a
top like are reRio9&® 4§ an @ktra& dtaROfrbfi & bo#Om. ZbnecofLblurin BRAyough line

bottons tenperature of 80[err]C to 110[err]C, and a o

reflux: distillat§.r atiecexvfact Strdarh ds €& 1o an intermediate zorfecdf strippehdit awibigh isnso

overhead stream conprised of - . N . propyl ene oxide and at

| east 2 wei ght pepecated that components having boiligg peing 2BaVERERECRE 9ride grafemoved

and ' (d wi.t hdr apj ng.a first. botfons.stream,Compri.s f

met hanol . wafer %\fﬁgl}l@p yia e %glg}e ¢¥{gactive sofve,g{S is removed v1”§gltea ¥ ao])?d%ottoms

present in the cy 0X] i . : ' bial 4,
e %E}%% ﬁ:gn {upper zone of extractive Vé{?ﬁ?&tio‘ﬂrbo?ﬁ $Cal it

the fractionator ereln sald epoxidation

process utilizegaRe hibledRabtNC RN et Rah beZRIAkd k6 18 13 faindlinsls. 2 3.
The met hod of claim 1" wherein said epoxidation process utilizes hydrogen
per oxi de as an oxi dant. . 3 EXAMPLE :

In a first distillation column containing 40 theoretical stages (including

10  reboiler), a crude epoxidation reaction product from which unreacted propylene is
largely removed is introduced at the 16th stage from the top of the column. A total
condenser is used so that distillate product is withdrawn as a liquid. The feed to the

column is as follows:

Component Wt. %
15 Propylene Oxide 7.2
Water 16.9
‘Methanol ) 74.8
" Acetaldehyde | 0.04
Propylene & Propane 0.06
20 Ring-Opened Products 0.95.
Other heavy components 0.05

The first distillation column is operated at a molar reflux ratio (reflux to
distillate) of 19.7. The pressure in the column condenser is set at 30 psia (206.8 kPa)
and the column operated with a pressure drop of 0.2 psi (1.4 kPa) per tray, fesulting

25 in a bottom pressure of about 38 psia (262 kPa). _The bottoms (reboiler) temperature
is 98°C and the top (condenser) temperature is 51°C.

Under these conditions, 99.93 % of the acetaldehyde in the feed to the column
is reco_vereg An the bottom stream and 99.7% of the propylene oxide is recovered

~overhead. The compositions of these two product streams are as follows:



4. rThe nmethod of claim 1. whesein thg-c.once.ntrat.i:orb'c')f: rrgﬂ@pb’l; in the
crude epoxi dation reacti rodugte iss 60 [0 80" wei ghtt . pereentes oo 5.
The net hod mllulmu“!' [ﬂ E‘Eb n the qrudesgpesidati ader'sact i onepr otiuct
initially c ! and t he crude epoxidation reaction product
prior to step’ (ac) I's subjected to an initial q%'sti | lation

10 wherein a substantial portion of the propylene is renoved. 4*6. [(é )
The nethod of claimp;pberein the crude epoxidation reaction preduct and g
the bottons stream are additionally conprised of SR N F-‘f Rives-_y).

1. A method of purifying a crude epoxidation redction product
comprised of 2 to 10 weight percent propylene oxide, 60 to 85 percent
methanol, 10 to 25 percent water and 0.01 to 0.1 weight percent
acetaldehyde comprising the steps of

(a) feeding the crude epoxidation reaction product to a
fractionator having from 20 to 60 theoretical vapour-
liquid contacting stages;

(b) subjecting the crude epoxidation reaction product to
fractional distillation within the fractionator at a top
pressure of 15 to 50 psia (103.4 to 344.7 kPa), a
bottoms temperature of 80°C to 110°C, and a

reflux:distillate ratio of 10:1 to 30:1;

{c) withdrawing an overhead stream comprised of
propylene oxide and at least 2 weight percent
methanol from the fractionator; and '

{(d) withdrawing a first bottoms stream comprised of
methanol, water and at least 99% of the
acetaldehyde present in the crude epoxidation
reaction product from the fractionator .

2. The method of claim 1 wherein said epoxidation proéess

utilizes a titanium containing-zeolite as a catalyst. R 2
3. The method of claim 1 wherein said epoxidation process
utilizes hydrogen peroxide as an oxidant. @ 3
4, The method of claim 1 -wherein the concentration of
methanol in the crude epoxidation reaction product is 60 to 80 weight
percent. Y
' ?-._. The method of claim 1 wherein the crude epoxidation
" Teaction product initially contains propylene and the crude epoxidation @

reaction product prior to step (a) is subjected to an initial distillation

AMENDED gy



7. The nethod of claim1 wherein the overhead streamis fed to a second
fracti onator wherein the overhead streamis subjected to

that a second overhead stream conprised of propyl ene .and E\!ﬁmmﬁ“w ﬂm“
stream conprised of propylene oxide and substantially fr propy ene *
are separately withdrawn fromthe second fractyigpnator. . The

nmet hod of claim 7 wherein the second bottons streamis fed to an extractive
distillation columynbeseanitRaf@aosstl §08F BrosAhbIs Tefictated Lo

extractive distillation with an extractive solvent such that a third
over head stream consi st ifag es'@'amneitlhloxd of gawpyll enwheoaindeharmudet dpoxidation

bottons stream compri sed of rgi}racgl ve solvent and inpurities r?‘r e_seat
in the second bott 6FRCERN 85 "éﬁtea B¢ Besiamsisticanaie eAgHaNalYesqrrREsed of
distillation col umyater ﬁrrethod of claim8 wherein the
extractive solvent is selected rom t he group consisting of propyl ene

gl ycol and oct ane. 7.10. Tha nmtrhmdjocf)iclqjmﬂfwhe@ilprtlm@xal\/emxeam(*sﬂeam is fed
produced in an epoxidation rocess vvhereH n pet hanol s as.a sp|] vent

hydr ogen per oxi de F% 2SR MAFIORRIRMWVNSIAR Hig Pé(ﬁf%?ﬁ@éH@éFhi%é“?@&F?%o
I's used as a catal YghingBBRTdEH ttréese%to‘?‘}?ﬁo@érhead stream corhrised SPBFESyBne

crude epoxidation reaction product

and a second bottoms stream comprised of propylene oxide and
substantially free of propylene are separately withdrawn from the second
fractionator. lo

8. The method of claim 7 wherein the second bottoms stream
is fed to an extractive distillation column wherein the second bottoms
stream is subjected to extractive distillation with an extractive solvent
such that a third overhead stream consisting essentially of propylene
oxide and a third bottoms stream comprised of the extractive solvent

and impurities present in the second bottoms stream are separately

withdrawn from the extractive distillation column. 0 0
9. The method of claim 8 wherein the extractive solvent is

selected from the group consisting of propylene glycol and octane.
10. A method of purifying propylene oxide produced in an
epoxidation process wherein methanol is used as a solvent, hydrogen
peroxide is used as an oxidant, and a_titanium-containing zeolite is used

as a catalyst comprising the steps of C«O A6

(a) feeding a crude epoxidation reaction product
comprised of 2 to .10 weight percent propylene
oxide, 60 to 85 weight percent methanol, 10 to 25
weight percent water and 0.01 to 0.1 weight
percent acetaldehyde to a first fractionator having
- from 20 to 60 theoretical vapor-liquid contacting

stages;

AMENDED SH,



conprlsed of 2 to 10 wei ght percent propyl ene - oxi de, 60

to 85 weight percent nethanol, 10 to 25 “wei ght percent
wat er and 0.01 to 0.1 weight percent acetal dehyd w\m“
fractionator having from20 to 60 theof\“mm ﬁ uid
contacting st ages;

11 (b) subjecting the crude epox} Hation reaction product to

fractional distillation withinpn,the fr.actionator
pressure of 1 5 to 50 psia, a'HBottOHYE Fé éaﬁtcﬂ‘f@eSPOX’d%t'on reaction product to

80[err]C to 110C, and a reflux:di ﬁ'bbhbﬁéledlﬁﬁtléﬁoﬁfw&hlg thk fractionator at a top
pressure of 15 to 50 psia, a bottoms temperature of
80°C to 110°C, and a reflux:distillate ratio of 10:1
to 30:1;

(c) withdrawing an overhead stream comprised of
propylene oxide and at least 2 weight percent
methanol from the fractionator;

(d) withdrawing a bottoms stream comprised of
methanol, water and at least 99% of the
acetaldehyde present in the crude epoxidation
reaction product from the fractionator.

11. The method of claim 10 wherein the top pressure is 25 to
40 psia (172.4 to 275.8 kPa), the bottoms temperature is from 93/'ZC to
‘ 104°C, and the reflux:distillate ratio is from 15:1 to 25:1. 2 1\
12. The method of claim 11 wherein the overhead '_§tream is
comprised of at least. 4 weight percent methanol. Co V&
13. The method of claim 12 wherein the bottom stream
contains at least 99% of the water present origin/ally in the crude

epoxidation reaction product. (LO,_,.(%
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to 30ek; .

propyl ene oxi de and at

fromthe- fractP@'ﬂ or;

conpri sed

acetal d Hﬁ%& AreNARARPLIGAHON RFRLL

(c)

rrethré no

| east 2 wei ght percent ,\
WORLD INTELLEFVAL SHOPERAY ERGANEFATIEN hot t ons

%9

wat er and at | east 99% of t he

UNDER,FHE PATENT COOPERATION TREATY (RCT)

prod
t he

tenp

1) Idtérﬁmbﬂamtehtr(aﬁzmmﬁor .
op ? is 25 to 40 psia (L
rature ISTrom93 Cto 104[err

Jm) xniéhﬁummﬂam NinhstkM 10 ViARS 9997690

to 275.8 kPa), the bottons

ﬂdlntehmtmnelfﬂuumatdn Pate:| | a8 Fetinamtyi 1899i(18.02.99)

fro
stre
nmet h
wat e

15+-1-to LD T2 IIIE U

(1) TiRerRdBioAAT A@édu@mu&berl east Peﬂvmm/(gm
pd of claim 12 wherein the bottom
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(54) Title: PROPYLENE OXIDE PURIFICATION

(57) Abstract

Propylene oxide obtained by an epoxidation process which uses methanol as a solvent may be effecnvely treated to remove
acetaldehyde by subjecting the crude epoxidation reaction product to fractional distillation. The methanol solvent is utilized during such
distillation to lower the relative volatility of the acetaldehyde impurity, thereby making it possible to obtain a bottoms fraction containing
substantially all the acetaldehyde. Purified propylene oxide having a reduced acetaldehyde concentration is removed as an overhead stream.
Water may also be effectively separated from the propylene oxide using this procedure.




