1 DESCRI PTI ON METHOD OF PURI FYI NG PROPYLENE OXIDE 5
TECHNI CAL FI ELD The present invention relates to a
process for purifying propyl ene oxide. Mre
particularly, the present invention relates to a
process for purifying propyl ene oxide, which
efficiently separates al dehydes from propyl ene oxi de
containing 10 the al dehydes. BACKGROUND ART As a
produci ng process of propyl ene oxide, there is known a
process in which an organic peroxide with propylene is
reacted 15 in the presenceDBSCREPTIPUXI dati on
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BACKGROUND ART

As a producing process of propylene oxide, there is known a

process in which an organic peroxide with propylene is reacted
15 in the presence of an epoxidation catalyst.

In a liquid reaction mixture obtained by the reaction,
water, hydrocarbons and oxygen-containing compounds such as
methanol, formaldehyde, propionaldehyde, acetone and methyl
formate, as impurities, are contained in addition to propylene

20 oxide as a target product., Therefore, multi-stage purification
steps become necessary to separate and recover propylene oxide
of high purity from the liquid reaction mixture.

In purification of propylene oxide, it is publicly known to
subject to extractive distillation using a hydrocarbon as an

25 extractant. For example, U.S.Patent 3,843,488 discloses that an
alkane such as octane is effective for removing hydrocarbon
impurities having 6 carbon atoms. Further, JP 50-007571 B

discloses that an alkane such ag octane is effective for removal

of water. Furthermore, U.S.Patent 5,133,839 discloses that a




di scl oses that an al kane such as octane is effective
for renoval of water. Furthernore, U S. Patent
5,133,839 discloses that a 2 hydrocarbon such as
octane is effective for renoval @f inpurities such as
nmet hanol , propi onal dehyde and acé€tone. However,
according to studies of the present inventors, in the
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al dEéRYdeS 3 BOR FHCE R FCtARBrIcHF Efet b5 derkamoval of impurities

di f et be fbSELSUR I I ON. An_ obj ect of
the preseﬁt I nvent | o%rlqéit-gggérdg\}/{g e éan%r%%ee%%’e'f or

puri f yi Bawepreapy lait@raingeto Wi wdi edf bicCkROt pYe SRR tors, in
10 al dehydes as inpurities contained in propyl ene

oxi §Be Rbpee ylesdridress avetthiodvenffent et afeqmuation of aldehydes

process.fo urifying propylene oxide, which
S onBPTERLRY Un BRPmIISEF eRedsxvae AFfiaHitng

al dehydes with water; and subsequently contacting an
aqueous phase obtained with an 15 extractant. BEST
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i nvention, propylene oxide containing aldehydes is
washed A o Jgeterf tThe prstdent dhveashomglsiitich preielei & process
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washing propylene oxide containing aldehydes with water; and

subsequently contacting an aqueocus phase obtained with an

15 extractant.

BEST MODE FOR CARRYING OUT THE INVENTION

In the present invention, propylene oxide containingaldehydes

is washed with water. The method of washing with water is not

20 particularly restricted, it is usually carried out by mixing
propylene oxide containing aldehydes with water, then separating
into an o0il phase and an aqueous phase. Herein, the aldehydes mean
water-soluble aldehydes such as formaldehyde, acetaldehyde and
propionaldehyde. Sufficient stirring is carried out in the mixing,

26 subsequently, a phase separation into an oil phase and aqueous
phase is carried out by leaving at rest or the like. As a mixing
equipment for mixing propylene oxide contalning aldehydes with
water, commercially available common mixing equipments such as

an agitator, a static mixer, a line mixer and an orifice can be



25 subsequently, a phase separation into an oil phase
and aqueous phase is carried out by |eaving at rest
or the like. As a mxing equipnent for m xing

propyl ene oxi de containing al dehydes with water,
conmerci ally avail abl e conmon m Xf ng equi pnments such
as an agitator, a static mxer, a line mxer and an
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these are also 5 dissolved in the aqueous phase. But,
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di ssol ved in the aqueous phase. After the m xing, the
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aqueqQu hase a an oil phase by allow ng to stand.
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and t hough an anount to be supplied of "water can
pr oped| sepaistter Anbedan adilngndoediexrt. Uhe aoniteirt 8£0fashing may be
water- soluble inmpurities, the anmount is usually

0. 082erT-aEP PF M et aeeghithen the pprbheg dsxraedueted in multi
SUpptLgds, an agqueous phase in the latter stage may be recycled to

15  an oil phase in the preceding stage. A mixing temperature is 5
to100C, and though an amount to be supplied of water can be properly
determined takingaccount of contents of water-soluble impurities,
the amount is usually 0.001 to 10 times the weight of propylene
oxide to be supplied.

20 When the temperature is toohigh, loss of propylene oxide causéd
to thermal degradation becomes large, and when too low,
performance of oil-water separation-becomes inferior. Further,
when water supplied is too small, removal efficlency of impurity
decreases, and when too high, the amount of wastewater becomes

25 larger and a wastewater treatment cost rises with the amount of
wastewater, therefore, the above-described range is preferable.

Furthermore, it is effective for recovery of propylene oxide
contained in water to supply water containing propylene oxide as

water to be supplied.



20 When the tenperature is too high, |Ioss of propylene

oxi de caused to thermal degradation becones | arge,

and when too | ow, performance of oil-water separation

becomes inferior. Further, when water supplied is too

smal |, renoval efficiency of inpurity decreases, and
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t he _obt ai ned agueous hase. |n the_gresent invention, )
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the resulting mxture is separated™ I nto an aqueous
phaseeantked, @ind phesethdsresultingmegtupeeil sedpadated into an
above-nenti oned conmmercially avail able common m xi ng
equf_lg%(ml% phase and an oil phase. As a mixing equipment, the
above-mentioned commercially available common mixing equipments
15 such as an agitator, a static mixer, a line mixer or the like can
be used. Further, as anoil-water separation equipment used after
agitation, though a common drum or a core,leséer can be used, it
is not particularly restricted if it is an equipment which can
sufficiently leave at rest and separate into an oil and water.
20 Furthermore, an operation for which a gseparated agqueous phase
andanextractant aremixedand the mixture is subjected tooil-water
separation, may be conducted.
The number of washing may be one stage or multi stages. When
the washing is conducted in multi stages, an aqueous phase in the
25 latter stage may be recycled to an oil phase in the preceding stage.
A mixing temperature is 5 to 100C, and an amount of the extractant
to be supplied is usually 0.001 to 10 times the weight of propylene

oxide contained in the aqueous phase.

When the temperature is toohigh, loss of propylene oxide caused



15 such as an agitator, a static mxer, a |ine m xer

or the like can be used. Further, as an oil-water

separation equi pnment used after agitation, though a

conmmon drumor a corel esser can he used, it 1is not
particularly restricted if it isan equi pment which
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In the present invention, a rawmaterial liquid to be subjected

15 to separation may be propylene oxide containing aldehydes, for
example, a reaction mixture after propylene oxide has been
obtained by reacting an organic peroxide with propylene in the
presence of a publicly known catalyst, which contains at least
aldehydes as impurities, is preferably suitable. Further, the

20 present invent ioncanbe alsc applied topropylene oxide containing
hydrocarbons such as propylene, butane, pentane and hexane: water;
alcohols such as methanol and propylene glycol; organic acids,
ketones such as acetone; and esters such as methyl formate and
methyl acetate in addition to aldehydes, obtained by reacting an

25 organic hydroperoxide with propyléne. However, in this case, it
is preferable to use a liquid obtained after roughly separated

by using a distillation column before washing with water because
washing efficiency rises and losses of effective components such

as propylene oxide and propylene can be reduced.
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10 cunene, toluene, xylene and benzene, wherein the
hydr ocarbons has a saturated water anount at 20t of
5000 ppm by wei ght or less. Hydrocarbons having 3 to
10 carbon atons are preferable since the saturated
wat er amount is also small. In the present invention,
a raw material liquid to be subjected 15 to

separat%on may be propyl ene oxide contai ning
al dehy d88TePYFT - dRFRf dregeptidivent imnet bivel ffedpropylene oxide
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hydédpeibkatleonM t h propyl ene. However, in this case,
it is preferable to use a liquid obtained after
roughly separated by using a distillation colum
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Moreover, in the present invention, purified proprene
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15 bywashingpropylene oxide containing aldehydes withwaterat 20C:

Composition of aqueous phase

Propylene oxide 19 % by weight
Acetaldehyde 1.0 ¥ by weight
Methanol 0.3 ¥ by weight
20 Formaldehyde 0.1 % by weight

25

When, after 11 ton/hr of n-heptane as an extractant had been
mixed to 1.9 ton/hr of the agueous phase, oill-water separation
was carried out with an orifice, contents of acetaldehyde and
formaldehyde in an oil phase were less than 5 ppm and less than

10 ppm, respectively. Further, a content of propylene oxide in

the o0il phase was 3 % by weight.




5 1is possible to effectively obtain purified propyl ene
oxide by subjecting a mxture in which said
extractant has been m xed with the above-described
oi | phase obtained by water washing, to distillation.
10 EXAMPLE The present invention will be illustrated
in detail referring to Exanples below Exanple 1 An
aqueous phase having the follomﬁn% osi tion was
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0.1 % by weight when, after 111$§%?E?Ybfnn-heptane asJ"'n e

an akdehidemtwilthdwbten amd xedntectifgt amn/dyuenfust phase obtained

ﬁfuepus hase, oil-water separation was carried out
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propyl ene oxide in the oil phase was 3 % by weight. 7

| NDUSTRI AL APPLI CABI LI TY The present invention is a

process for purifying propyl ene oxide, which

conpri ses washi ng propyl ene oxi de contai ni ng
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al dehydes with water and contacting an aqueous phase

obtained 5 with an extractant, and according to the

i nvention, aldehydes can be effectively renoved. 8

CLAIM5 1. A process for purifying propyl ene oxide,

whi ch conprises: 5 washing prgpyl ene oxi de contai ni ng

al dehydes with water to obtain an oil phase

cont ai ni ng propyl ene oxi de and an agueous phase

cont ai ni ng al dehydes and a pampizMd propyl ene oxi de;

and subsequently contacting an aqueous phase obtai ned

wWth an extractant to transfer the propyl ene oxide

sel ectively i%g% g S which

ext ract aﬁ%‘ F!Z\LQJ e pr%%ggs gggg%%?n?%%b%%em 10dee'

wWhesngp i $dae: extractant is a hydrocarbon having 3 to

10 c rbon at ons The process LS
%?d%%@%Y¥%H?r%§1§§nﬁ? eSSt %ﬁa g; propy?%%éQEr ko

OM@&M adi 611 IgraidoBohtaint he pﬂ@fb@ﬂ@mlm andeth agqueous

after contact.ed.

phase containing aldehydes and a part of propylene oxide; and
subsequently contacting an aqueous phase obtained with an
extractant to transfer the propylene oxide selectively in the

aqueous phase to the extractant.

2. The process according te claim 1, wherein the

extractant is a hydrocarbon having 3 to 10 carbon atoms.

3. The process according to c¢laim 1, the process further
comprisesseparatingpropyleneoxideknrdistillationfromthe

extractant obtained after contacted.



