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1 DESCRI PTI ON PROCESS FOR PURI FYI NG PROPYLENE OXI DE 5
PCNIEOMND@AL38FY 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 ebe oxide, which
efficiently separates al dehydes from propyl ene oxi de
containing 10 the al dehydes. BACKGROUND ART As a

produci ng process of propykeppperbfe, 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 m xture obtained by the
reacti on, VRR@CESS hPOROCPURIBYINGNERORYLENECOKIRENI ng
conmpounds such as net hanol, fornmal dehyde,

pr opi onal dehyde, acetone and nethyl formate, as

inmpurities, are contained in addition to propyl ene
oxi de as a target 20 pFREHRECARLELEEBre, nulti-stage

" b5, BF SRR, ERFBRAIRE T 4 B0 o e Sl eying

rec pu rom

T &hd ERELAON Modd fard fb Pl fy CHROHLLs B OPYAFOSE 1
poxllsjﬁrgie, élfé%sa%ubmaglty Eﬁar%mjh to s}b'bj ect rl?o extractive o0
rélistdd | 8 | HNpHSESYs af by dpacdrPOigaprapyléhecwkiidet aghich

For exanple, U S Patent 3,843,488 discloses that an
eff kaien sl [segmmedteen aldshgtieecfrom froopybeme ioxj.de containing

hydr ocar bon
the aldehvydes.

BACKGROUND ART

As a producing process of propylene oxide, there is known a
process in which an organic peroxide with propylene is reacted
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, arecontainedinadditiontopropylene 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
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 as octane is effective for removal

of water. Furthermore, U.S.Patent 5,133,839 discloses that a
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i mpurities having 6 carbon atons. Further, JP
PEBIOTHEIWBIBT 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

PCT/ JP2004/ 013877 2 hydrocarb®dn such as octane is

effective for renoval of inpurities such as nethanol,

propi onal dehyde and acetone. However, according to

hydriE 85 sLbe PE @and DY Stidd FoltBemoval of impurities
above-descri bed nethod, effective separation of

st edy dest han SNt Hit ieToh 81 PE19PFe eaLd oxcdeonas
difficult. DI SCLOSURE OF THE | NVENTI ON An obj ect of
t hélopregrsant aicoeadiingn tics sttaddesy iode theppressent fioventors, in

purifying propyl ene oxide, which efficiently separates
thep aherandrscRibeGetheds ebhearhee ﬁﬁPEFég}PBan aldehydes

oxi de. nely, th resent invention.relates to a
cqiiad Tt BARRYSREG SEran, YencobHbsiEn o

conpri ses: washi ng propyl ene oxi de contai ni ng

al dehydes with water; and subsequently contacting an

aqueous phase objps@esstrk hoR Tl STRYEREEORNt . BEST
MODE FOR CARRYI NG OQUT THE I NVENTION I n the present

I Na@nobgectpoEPthenpresetd daRention] ial dehpdesyidesa process
washed with water. The nethod of washing with water is
fotpu2Eping i pxdpylene eeaxidet edhich e¢fficientyycarpasdtes
out by m xi ng propyl ene oxi de contai ni ng al dehydes
alfjehy s %W%% Fortpined olAnPBHPPY pRESOEAHC AN

aq%%%ﬁiﬁ?%ﬁgprggégkqhﬁ%m%f%ﬂ¥%9%Eg% o%%rocessforpurifying
propylene oxide, which comprises:

washing propylene oxide containing aldehydes with water; and

subsequently contacting an agqueous phase obtained with an

extractant.

BEST MODE FOR CARRYING OUT THE INVENTION

In the present invention, propylene oxide containing aldehydes
is washed with water. The method of washing with water 1is not
particularly restricted, it is usually carried out by mixing
propylene oxide containing aldehydes with water, then separating
into an 0il phase and an agqueous phase. Herein, the aldehydes mean
water-soluble aldehydes such as formaldehyde, acetaldehyde and
propionaldehyde. Sufficient stirring is carried out in the mixing,
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 containing aldehydes with
water, commercially available common mixing equipments such as

an agitator, a static mixer, a line mixer and an orifice can be
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wat er - sol ubl e al dehydes such as formal dehyde,

PagH2ab tlerpgde and propi onal dehyde. Suf f icient
stirring is carried out in the mxing, 25
subsequently, a phase separation into an oil phase and
aqueous phase is carried out3by |eaving at rest or
the like. As a m xing equipnment for m xing propyl ene
oxi de contai ni ng al dehydes with water, commercially

R WRBA GG TR 1B ¥ DRpEGYREBH oIS HE R139hoA% (e . g. methanol,

agitator, a static mxer, a line mxer and an orifice

p gy hen P GIFEZ0PA/ W BSF /s S1ubEd. e YbeAs Wpk €F . SAkUAYE formate,
impurities such as al cohols (e.g. nmethanol, propyl ene
megihpclo e twdiedrasdloxigam igsteids (e g - Ferinilc Aokdutagietic acid)
~nmethyl acetate) and organic acids (e.g. formc acid,
igcadditiendyo ithegdghdelides. tﬂ@ealcd’@%ﬁér@@fi-ar@ese are also
contai ned, these are alsg 5 dissolved in th& g ueo
s

aifrRivedin the Aaian D ARRAGth GoPart gFsBoBYiene oxide
1144 APy haepd VEE:LB1E0E 20UPRSaRNEREs HASE.

he 'm e MmXture 1s su

SepFlr Ple rﬂi@:ti%g%ntAlS@Q WRGUS RN 28 b b dPtb giasesBparation

allow ng to stand. an oi |l -water “separation
ireligpmagueculsopiase £edTa ddiuphaseab}laLDowiRgsStes saamd. As

be used, it is not particularly restricted if it 1is
araroBhtvaphent sepacatian egfipoestt | yhiosmhe atcompen gdrum or a

m xture and separate into an oil and water. The
COnfARTSeR caisBiengsaly bE lsmokmaprtigulanty rasigdgted if it
14750 ARSI U, SR d T o RS2, aBh g mieure
oS AR IR b8, S18 IERALAT FHEunF ot Whonipo ma ve
o€ stdige! b8 dmAf t Mk RgeGA"WRENPEP Y/dshing is conducted in multi
stages, an aqueous phase in the latter stage may be recycled to
an o0il phase in the preceding stage. A mixing temperature is 5
tolOOTD,andthoughanamounttobesuppliedofwatercanbeproperly
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.

When the temperature is toohigh, loss of propylene oxide caused
to thermal degradation becomes large, and when too low,
performance of oil-water separation-becomes inferior. Further,
when water supplied is too small, removal efficiency of impurity
decreases, and when too high, the amount of wastewater becomes
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.
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determ ned taking account of contents of water-
PCIoiRZ0bg0iIgPUri ties, the amount is usually 0.001 to 10
times the weight of propylene oxide to be supplied.
20 When the tenperature is too high, |oss of propylene
oxi de caused to thermal degr#dation becones | arge,
and when too |ow, performance of oil-water separation
becomes inferior. Further, when water supplied is too

smil It’e::r %@‘L@Ja %ﬁ:f %E‘%M:l%f ' %lérti B\f Pg%égggﬁgsgxﬁﬁg exists

mhen too unt O ‘wast ewat e ones

id afrgaeroﬂ]%x?ay@samgiew&@é NERAn§PEL tbSEReWallebli8 phase.
anmount of  wastewater, therefore, the above-descri bed

ramg@art;uﬁ#praﬁ#KEnethiderﬂmr@dditlos e6f ehei akdéhydes is
recovery of propyl ene oxide contained in water to
disigplvedancdthe ohtainedg@quemid phasexidethe pmemrt ipvention,
be supplied. PCT/JP2004/013877 4 After oil-wa
PEIEYORe Mldr?oé-f‘ B\‘lep‘?%‘b‘?ﬁl"éﬁé’l’tﬁﬁqjé‘seﬁleéﬁgtlvﬁlﬁfh*érBPFferred

SRS A AL Sl B RS e o
dpl?‘eo&jsl ?gﬁ'&lé/ee%i{h %%5 SRRy erﬂ‘.q.u Q&ﬁéﬁgdleg S.Hepropylene

resen nventi on ne oxide int agueous

oS 6 d SepRireAldd aherdinsihecotdalct etdwld ast Bt especially
side, nanely an oil phase side by contacting the

reftieioitse P HFS d twil sha trvet Ivod riac wanitch Prepyllesley deddentransfers
propyl ene oxide is separated thereby. A contact
torethed extrantantpesidel y As eat raxakeralle ¢ eﬂgmalﬁet Hdwere 1s

in which propyl ene oxide transfers 10 to th
L LR A G aiohodd Pt o PR BUeRURATRS] ABA T extractant

are mixed, and then the resulting mixture is separated into an
aqueous phase and an oil phase. As a mixing equipment, the
above-mentioned commercially available common mixing equipments
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 coreleséer 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.

Furthermore, an operaticn for which a separated agqueous phase
and anextractant aremixed and themixture 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
latter stage may be recycled to an oil phase in the preceding stage.
A mixing temperature is 5 to 100, 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
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illustrated a nethod in which the aqueous phase and
POThArP2084/088tAant are m xed, and then the resulting

m xture is separated into an aqueous phase and an oil

phase. As a m xi ng equi pnent, the above-nentioned

conmerci ally avail abl e conmons m xi ng equi pments 15

such as an agitator, a static mxer, a line m xer or

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

oseFEﬂE%gﬁi” &8&2&2@50#56%%&9&5 ﬁgixtgaé' Ofngt *\91&'&*} %oo low,

common dium or a corel esser can be used, It I'S no

pedrintdt i 10f AL Riatlead s'ei)ah:{atll%naﬁe%Gle'eB”EHEeMbQ'h Further,
can sufficiently | eave at rest and separate into an

whsn &ahd wettracint-usupeliede, isn taper shadh, f @ffdvidEncy for
a separated agueous phase and an extractant are m xed

separatiagrfrom the saguaes thddisieo PoPPYENEr oxé@galccmfmﬁm on the
may be conducted. The nunmber of washi ng_nay be o

ofé}ea@éla@rd nher tepadakgh widie coss %§ﬁﬁn§u?st%dﬁﬂi}iﬁae?? of the
h th 25 latt
anglate S ERHATN S an 61| phase. i n the precedi ng
St 398 u PE{ %E{antc‘f:%%r @kﬂﬁ.ﬁdb glﬁgh% g gydﬁeeaﬁ'ﬁons having

anount o e extractant usua

3 0008 dLrddh tdiites Ehenak oﬁl&i@mﬂlﬂﬁﬁae Obeﬁhﬂ:ane hexane,
contained in the agueous phase. \Wen the tenperature

hepstdre anidgbcthoss atopatpy|lgnrasaxksoraumeth as ethylbenzene,
PCT/ JP2004/ 013877 5 to thermal degradati on becones

cumanfe, tahvenperxYene oRd berzeRe nwheE egm ﬁhemracarbons has
separati on becones inferi orgxgurt when t

a é’a@tﬁ”&&%ﬁﬁ WaksH PRGNS B020TaI 9t THGY R EY pgiant or less.
d%tolc%g:btoh %n}xgvfnaoﬁy %%uf' 0 %@ﬁ:ﬁ) %B}ﬁlsegfe %e%rable since

the saturated water amount is also small.

In the present invention, a rawmaterial liquid to be subjected
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
present invention can be also applied to propylene oxide containing
hydrocarbons such as propylene, butane, pentane and hexane; water;
alcohols such as methanol and prepylene glycel; organic acids,
ketones such as acetone; and esters such as methyl formate and
methyl acetate in addition to aldehydes, obtained by reacting an
organic hydroperoxide with propylene. 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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5 ot her hand, when too high, the cost rises due to
POMIRREASEI36F7 t he anmount of the extractant. The used
extractant excl udes aliphatic hydrocarbons having 3
to 10 carbon atons such as propyl ene, butane, pentane,
hexane, heptane and octane, @romatic hydrocarbons
such as ethyl benzene, 10 cunene, tol uene, xylene and
benzene, wherein the hydrocarbons has a saturated

V\I_Isg:g% g,?%%nti ttr?eos,%%fenioggvgﬂg%ﬁx Viﬁhgﬂ?ieg& Jr%¥¥1ene oxide

oris”havih to 10 car ators ‘ar
cd BEESERA £nSh BGE a’fh@r?ﬁféﬁfi&% WaliGle 8BRYAENEE £h ¥ aqueous
small. In the present invention, a raw material |iquid

pHaPRas S tednsterre S e aibernfray &etPa€pyhen®il phase),
oxi de contai ni ng al dehydes, for exanple, a reaction

sut jeatriegpftce saido pyitere tantdéohds shédhatdbnai Fedthgrmore, it
reacting an organic peroxide with propylene in the ]

ipmossiddeofta efifgcelyeknowhtabe pYysiriefi PRORBAEREnex1ide by
at. | east al dehydes as_inpurities, is prefera

[ I . .
sujeciing appb¥here IhEhdghoratd exty t fogaen mixed with
| s l i opyle Qxi d Lni.ng -

el PSR faRa B I oA "R yater ashing. to
aiexang + Mgt er; al cohols such as methanol and

propyl ene glycol; organic acids, ketones such as

acetone; and esters such as nmethyl formate and nmet hyl

acetate in addition to al dehydes, obtained by reacting

an 25 organi ¢ hydroper oxi dEXAMPLE pr opyl ene. However,

inthis case, it 1is preferable to use a liquid

obfEereEeser binvangiion yaparke édlugiradedyin detail referring

distillatiqn colum before washing with water because
tQMﬁ%ﬁWﬁ}%ﬁ;ﬁ%ﬁ%ﬂmy rises and | osses of effective
Eﬁgﬂ@ﬂyqpts such as propyl ene oxi de and propyl ene can

e ‘reduced.

An aqueous phase having the following composition was obtained
bywashingpropyleneoxidecontainingaldehydeswithwateratZOTX

Composition of aqueous phase

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

When, after 11 ton/hr of n-heptane as an extractant had been
mixed to 1.9 ton/hr of the aqueous phase, oil-water separation
was carried out with an orifice, contents of acetaldehyde and
formaldehyde in an o0il phase were less than 5 ppm and less than
10 ppm, respectively. Further, a content of propylene oxide in

the 0il phase was 3 % by weight.



PCT/ JP2004/ 013877 6 Moreover, in the present
pairenbi/erzg7puri fied propyl ene oxi de can be obtai ned
by, after propyl ene oxide contained in an aqueous
phase has been transferred to a side of an extractant
(oil phase), subjecting to said extractant to
distillation. Furthernore, it 5 is possible to
effectively obtain purified propyl ene oxide by

subj ecting a nixt WﬁiCEPiifﬁﬁ 1@&t ant has been
o]

mxed wth the a ove escri se obt ai ned by

Watrgle b@%@'eﬂ& J.hQPen@'l%h' hlsagi B!i}océgmLﬁfﬂfy@hgsﬁﬂbpylene

invention will be illustrated in detail referring to
o@wlmd&eIMprﬂmmshmﬁpmm phaiske heontamining

the follow ng conposition was obtai ned by washi ng
algtedpdesnaevidoh da teontamidni ngnahaémpaegnmﬁqhemaSephaﬁeZthained

: Conposition of aqueous phase Propyl ene OX|de19@6 ¥1
WJvi?éi ghtexkractarhy @00 a0FeydhBediR thet hareh bian, Rldehydes can

%ﬂt 20F nalde_%‘io 18 by wei ght When, after 11
c “hdptHhe®as an extractant had been nixed

to 1.9 ton/hr of t he agqueous phase, oil-water

separation was carried out with an orifice, contents

of acetal dehyde and
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PGmiPAoessishan 10 ppm respectively. Further, a

content of propylene oxide in the oil phase was 3 %

by wei ght. PCT/JP2004/ 013877 7 | NDUSTRI AL

APPLI CABI LI TY The present inv&ntion is a process for

purifying propyl ene oxide, which conprises washing

propyl ene oxi de containing aldehydes with water and

contacting an aqueous phasgr@ghai ned 5 with an

extractant, and according to the invention, aldehydes

can be effectively renoved. PCT/JP2004/013877 8

CLAIMS 1. A process for purifying propyl ene oxide,

whilchAcpnpee se Lor pashifgdngr ppybehenexoxtede pntteiiol cgmprises:

al dehydes with water; and 5 subsequently contacting an

aqwesisnshasepybenenedide wondmindng addehdesywitthgrater; and

process according to claiml1l, wherein the extractant

i s SYDRRRUSEL 150 FIRRAGGLI 137 19TEer BdnPARsRsOPER1aed with an

The(frocess according to claim1, the process further
e%ﬁﬁﬁ)?%ﬁ%'separating propyl ene oxide by distillation

fromthe extractant obtained after contacted. 15

2. The process according to claim 1, wherein the extractant

is a hydrocarbon having 3 to 10 carbon atoms.

3. The process according to claim 1, the process further
comprises separating propylene oxide by distillation from the

extractant obtained after contacted.



