4 August 2006 1 DESCRI PTI ON PROCESS FOR PURI FYI NG PROPYLENE OXI DE 5
TECHNI CAL FI ELD The present invention relates to a process fOAfAﬂgﬁsth('bd"Q
propyl ene oxide. Mdre particularly, the present invention relates to an

i ndustrially advant ageous process for purifying propylene oxide by
subjecting a liquid reaction m xture 10 contai ning propyl ene oxi de obtai ned
by reacting cunene hydroperoxide wth prdbylene to extractive distillation
using a hydrocarbon having 7 to 20 carbon atons as an extractant, wherein
the process can suppress deterioration of the capability of the extractant
and reduce the cost regarding the extpersdrrErIol BACKGROUND ART As a
produci ng process of propyl ene oxide, a process in which cunene

hydr operoxi de with propylene is reacted, is known. 1In the liquid reaction
m xt ure obtained by the reaction, 20 water, hydrocarbons, oxygen-containi ng
organi ¢ conpounds such PROCESSHhIOR PURIFNING RRABHIENR@XEPE and net hyl
formate as inpurities, are contained in addition to propyl ene oxide as a
target product. Therefore, multi-stage purification steps becone necessary

to separate and recover propylene géqgaﬁﬁhrngg FS purity fromthe |liquid
reaction%%ixture. In purification Ty de, use of a hydrocarbon
as an extracta | el F, , aU n ,

e %z%’%éﬂt? j}’rﬁké}?%o? RL15¢a8p § a gg‘oﬁ%ﬁ For3 i ARG

di scl oses that "an e such as octane 1s efrec
propylene oxide. More particularly, the present invention

relates to an industrially advantageous process for purifying
propylene oxide by subjecting a liquid reaction mixture
10 containing propylene oxide obtained by reacting cumene
hydroperoxide with propylene to extractive distillation using
ahydrocarbonhaving 7 to 20 carbonatoms as an extractant, wherein
the process can suppress deterioration of the capability of the
extractant and reduce the cost regarding the extractant.
15
BACKGROUND ART
As a producing process of propylene oxide, a process in which
cumene hydroperoxide with propylene is reacted, is known.
In the liquid reaction mixture obtained by the reaction,
20 water, hydrocarbons, oxygen-containing organic compounds such
as methanol, propionaldehyde, acetone and methyl formate as
impurities, are contalined in addition to propylene oxide as a
target product. Therefore, multi-stage purification steps
become necessary to separate and recover propylene oxide of high
25 purity from the liquid reaction mixture.
In purification of propylene oxide, use of a hydrocarbon
as an extractant is publicly known. For example, U.S.Patent

3,843,488 discloses that an alkane such as octane is effective



4 August 2006 for renoving hydrocarbons having 6 carbon atons as

i mpurities. Further, JP 50-007571 B discloses that an alkanq4gﬂﬁﬁtgﬁm
octane is effective for renoval of water. Furthernore, U S. Patent
5,133,839 discloses that a hydrocarbon such as octane is 5 effective for
renoval of inpurities such as nmethanol, propional dehyde and acetone.

DI SCLOSURE OF THE | NVENTI ON An obj ect of the present invention is to
provide an 10 industrially advantageous process f or purifying propyl ene
oxide by subjecting a liquid reaction m xture containing propylene oxide

obt ai ned by EgaCtém@yv CHEBRAIFVCH AR O Hada il BNcRFeeY |fens b@ exphagtive .
distillation using a hydrocarbon having 7 to 20 carbon atons as an

extractant, Rhetken,tdP J0-Q0eEs7 Candssphoees tiatlancal kansi uclofast betane
capability of the extractant and reduce the cost regarding the extractant.
That |s, theipreféectiiveefidnnrendvabsofowaterocdrtthermene i f Ji GgPatent
propyl ene oxide, which conpri ses: subjecting a liquid reaction m xture

()

cont ai ni ng pPopyPefdd B esdeReYbEARNe® bYYFEREAFEATOISYCheAE IRRIFARR 8% de
wi th propyl en nd water, hydrocarbons and oxygen - copntainln antc
conpounds® a8 FRBRITE| eEOF0 BXPPEALI veXdi WOPRFLFEGR USPRG acFydPSEARDER -
having 7 to tractant, with an extractive
distiIIationtgﬁﬁhﬁgﬂgﬁgggg %%g?%b%ﬁpﬁ%"a concentration of propylene glycol
contained in the extractant supplied into the extractive distillation

colum to 20t by weight or less. 4 August 2006
DISCLOSURE OF THE INVENTION

An object of the present invention is to provide an
10 industrially advantageous process for purifying propylene oxide
by subjectihg a liquid reaction mixture containing propylene
oxide obtained by reacting cumene hydroperoxide with propylens
to extractive distillation using a hydrocarbon having 7 to 20
carbon atoms as an extractant, wherein the process can suppress
15 deterioration of the capability of the extractant and reduce
the cost regarding the extractant.
That is, the present invention relates to a process for
purifying propylene oxide, which comprises:
subjecting a liquid reaction mixture contéining propylene
20 oxidecobtainedbyreactionof cumene hydroperoxidewithpropylene,
andwater, hydrocarbons and oxygen-containing organic compounds
as impurities to extractive distillation using a hydrocarbon
having 7 to 20 carbon atoms as an extractant, with an extractive
distillation column, and
25 controlling a concentration of propylene glycol contained
in the extractant supplied into the extractive distillation

column to 20% by weight or less.



3 BRI EF EXPLANATION OF THE DRAWNG Fig. 1 is a figure showng a flow of a
purification process of the present invention. Explanation of ﬁ%"{g?%@- 5
100: Extractive distillation columm, 200: Extractive distill af&l n col um,
300: distillation colum 1. Line for supplying a propyl ene oxide raw
material containing water, hydrocarbons and oxygen-contai nl ng conpounds as
inpurities, 2. Bottomstreamline of extractive distillation 10 col um
(100), 3.Refluxing line of extractive distillation colum (100), 4.
Overhead stream|ine of extractive distillation colum (100), 5. Extractant
supplying line of extractipfreei ExpLARATOON COF USHE( DRANING. Bottom stream
line of extractive distillation colum (200), 7. Refluxing |ine of
extractive 15 diBigl llatikoa figjure shd@Ang 8. f Row idf adppropytantonxpriecess eam
line, 9. Extractant supplying line of extractive distillation colum (200)
, 10. Refl ux¢hgthénpresedtsinvieatiom.col um (300), 11. Overhead stream
line of distillation colum (300) 20 BEST MODE FOR CARRYI NG QUT THE

| N\VENTI ON A ¥spianabtien| ofi §¥MmBcdE:be subjected to the purification

P Ci . | Ti qui ti ot Caini
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conmpounds as |rrpur|%| €S. %Jgua y, ~ The féeaction 8 SFTTed out in the

presence of £ CPL@IA6T sUBBEY1nEPAP LGP Perl Bl el hiEeF 8¢ dMainin
tenperature is 10 to 200 "the pressure Is 1 to 20 MPa, and the anount o

propyl ene i sw@ter, hydrocarbons and oxygen-containing compounds as

Impurities, 2. Bottom stream line of extractive distillation
10 column (100), 3.Refluxinglineof extractivedistillation column
(100), 4. Overhead stream line of extractive distillation
column (100), 5.Extractant supplying line of extractive
distillation column (100), 6. Bottom stream line of extractive
distillation column (200), 7. Refluxing line of extractive
15 distillation column (200), 8. Purified propylene oxide stream
line, 9. Extractant supplying line of extractive distillation
column (200), 10. Refluxing line of distillation column (300},

11. Overhead stream line of distillation column (300)

20 BEST MODE FOR CARRYING OUT THE INVENTION
A raw material liquid to be subjected to the purification
process of the present invention ig a liquid reaction mixture
containing propylene oxide obtained by reaction of cumene
hydroperoxide with propylene, and water, hydrocarbons and
26 oxygen-containing organic compounds as impurities. Usually,
the reaction is carried out in the presence of a catalyst under
conditions under which the reaction temperature is 10 to 200 T,

the pressure is 1 to 20 MPa, and the amount of propylene is 2



4 August 2006 4 to 50 times, preferably 5 to 30 tinmes by nole of that of
cunene hydroperoxi de. Wen the anount of propylene is bel ow

-descri bed range, the reaction insufficiently proceeds or tﬁ%ﬂgggfg@M§
propyl ene oxi de decreases, on the other hand, when 5 the anount of

propyl ene is above the above-described range, the production becones

di sadvant ageous i n econom cal because of 4recovery cost and purge | oss of
unreacted propyl ene. After propylene in the liquid reaction m xture has
been recovered by distillation, the recovered propylene is recycled to the

t 10 Ln.. .The 1iqui ti ] Xt | A I '
(herei - naf 8,50 SRS et Gearainon o boass e BY, BbTerpe IRy o EpRenge,
subj ected g LG RULLSKWANT EACESReOladiin PT BFCrdgyEdlid 0 s i5e 0t akhed by
subj ecti ng ayreagtlonHltﬂnéﬁéﬁter recovery o? propyl ene to crude

distillatiogphgeSaBdtauB ey PQH%@E‘QHB%GSGEE@H‘ 1dduEEieDen 8¢ prroodeds oahol .
As hydrocarbons contained as the above-described inpurities, saturated and

unsat ur at ed thudy DB RANPpropyilepedokDdd dudimasead pwn tharnotizer ihetratl. when
Further, as oxygen- containing organic conpounds contained 20 as
i mpuri ti®s, thkedahyares cfuphopylpnepin@diorehybe atovetdtscribad zangt KRgol
ket ones such as acetone, carboxylic acid esters such as nethyl fornate,
and the |ikeredichdon Hespmesn #ﬁ??ﬁ%&ﬁ#ﬁeQ%ﬁ¢%¥i%ﬂ?n?ﬁécPFqﬁpﬁaPéﬁ °
NIty ML SR e o o L
satur at ed h%%%%%ire%%niﬁuﬁbe %.%.dﬁit}fg'%%%%’io%' fAtkelfe Naf VI recovered by
distillation, the recovered propylene is recycled to the reactor
10 again. The liquid reaction mixture containing propylene oxide
(hereinafter, sometimes referred to as "liquid raw material”®.)
to be subjected to the purifying process of the present invention
is obtained by subjecting a reaction liquid after recovery of
propylene to crude distillation to separate propylene oxide from
15 cumene and cumyl alcohol.

As hydrocarbons contained as the above-described impurities,
saturated and unsaturated hydrocarbons having 3 to 7 carbon atoms
can be listed.

Further, as oxygen-containing organic compounds contained

20 as impurities, aldehydes such as propionaldehyde, alcohols such
as methanol, ketones such as acetone, carboxylic acid esters
such as methyl formate, and the like can be listed.

Inthepresentinvention,theliquidrawmaterialissubjected
to extractive distillation using a hydrocarbon having 7 to 20

25 carbon atoms as an extractant. As the extractant, linear
saturated hydrocarbon such as n-heptane, n-octane, n-nonane,

n-decane, n-undecane and n-dodecane, branched saturated

hydrocarbon such as 2,2-dimethylpentane, 2,3-dimethylpentane,



n- decane, n-undecane and n-dodecane, branched saturated hydrocarbon such
as 2, 2 -dinme thylpentane, 2,3-dinethylpentane, 4 August 2008 ARQeust 2006

2, 2-di met hyl hexane and 2, 3-di net hyl hexane; unsat urated hydroca%%ons
thereof; and the like can be listed. In addition, these extractants can be
used in any of a single and m xture thereof. Fron1the I ndustri al

vi ewpoint, easily available 5 saturated hygrocarbons having 7 carbon atons
are preferable. The extractive distillation is a distillation nethod
addi ng anot her conponent as an extractant to a mixture containing two

f | bl
G StiTrat on %ep s e, Sy kel aihe Bk [BER30S; cpRPREHERtoE (e
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Si nce net hanol', water acet al dehyde rocar bons havin and
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volatility, these are difficult In separation by usual 157distillation. For

exanpl e, in phemgogne Foondeheorimiuehigidl WLewpyine| 0basoiymaihanabiand
0. 1% by wei ght of 1-hexene, when respective relative volatilities of those

to propylEnesakugated bydoocarbonsubdering fosprbonc aoess are, pra€erabdte.ve
volatilty of methanol is 1. 1 and that of 1 -hexene is 1. 1. Since 20 both
rel ative vol ati ITh e¥taAetavgrdistillatips khovlistibilatipamathnd piding

distillation_of is difficult. Accordingl is difficult to
Mndust ol | y2BBELRR SPBRGRERE o8 ik SHEFRce gﬁf?l“&’@%ﬂrep&q"ttqugnéw°

usual distil Eaﬂ.gpﬂgﬁ%%@t {WRQCHBEQBQratI:LQnS Y& ak BES cG3%C0r Q%E%s'sﬁ.bliseeq.n

met hod whi ch es car
usual distilla.tion separation thereby changing a relative

10 volatility of the original two components and making easy
separation of the two components. Since methanol, water,
acetaldehyde, hydrocarbons having 5 and 6 carbon atoms among
impurities in propylene oxide are near to 1 in a relative
volatility, these are difficult in separation by usual

15 distillation. For example, in propylene oxide containing 0.1%
by weight of methanol and 0.1% by weight of l-hexene, when
respective relative volatilities of those to propylene oxide
are compared, under atmospheric pressure, the relative
volatility of methanol is 1.1 and that of 1-hexene is 1.1. Since

20 both relative volatilities are near to 1, it is shown that
separation by distillatiqn of these is difficult. Accordingly,
it is difficult to industrially obtain propylene oxide having
asufficient purity by the usual distillation separationmethod.
In such this case, there is used a method which includes carrying

26 out separation adding a hydrocarbon having 7 to 20 carbon atoms
as an extractant to enlarge relative volatilities to propylene
oxlde of methanol, water, acetaldehyde and the hydrocarbons.

However, it was found that when propylene glycol in the



25 out separation adding a hydrocarbon having 7 to 20 carbon atons as an
extractant to enlarge relative volatilities to propyl ene OXhPEu%%tztm
nmet hanol , water, acetal dehyde and the hydrocarbons. However, It ound

t hat when propyl ene glycol in the 4 August 2006 6 hydrocarbon having 7 to
20 carbon atons as an extractant, exists at a certain concentration or

hi gher, the effect of the extractant deschibed above was markedly lost. In
addition, the extractant is recycled, fromthe econom cal viewpoint, after
separating 5 propyl ene oxide and then purifying for separating inpurities.

However, whehydropareen Bhyeal 7 %o%ﬁ‘bﬁ%@ﬁt% atJ'E ee’S@ la%é't?rés}{t e st

not separated fromthe hydrocarbon having 7 to car since It
has a b0|I|n@qﬁwartalgh@mdénﬁrdﬂnuﬁbﬂhigﬁbhamﬂeeff@&%bfEH@EQEQSB%Qﬁt
hydrocarbons having 6 carbon atoms, and 10 it was re-supplied into

di stil | ati ondésraaRetogoverwas markedd yexbs&ct FutadGICCLOR) eth@deﬁﬂﬁlactant
circulated. \Wen It is_re-supplied into the extractive distillation

col umn, the EohfE¥ELefr ohrem Ehé eqenemiaal vbewpasns,aafitenesepprbiclingy

is deteriora refo mount of the extractant to be 16 used
|ncrease§9anhggPy18§8 ?ﬁiﬁﬁ %§§3“3¥P@ﬁ@ﬁ@?“&b?PrT%@Paﬁétiﬂgchmpﬁnlbieshe
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propyl ene oxide an

purificati on;@flﬁfdbﬁj/b%@%z@t'eﬁefrgﬂ @ﬁe%é&é@@grﬁ’%% u% 7n§§t B8 carbon

concentration of propylene glycol, separation ne
di still ati onateonisarimideont hawshidig,irﬁg*- pbinﬁttﬂ%é}gtﬁﬁﬁafl%éé’@)farﬁ@thanol
extraction, canbeli sted,

water, acetaldehyde, hydrocarbons having 6 carbon atoms, and

10 it was re-supplied into the distillation column together with
the extractant, accumulated and circulated. When it is
re-supplied into the extractive distillation column, the
concentration of the extractant decreases and the capability
is deteriorated. Therefore, the amount of the extractant to be

15 used increases and it lead to increase of energy cost for
purification of the extractant.

Propylene glycol easily produced in the co-existence of
propyleneoxideandwater,sinceitisproducedduringproduction
or purification of propylene oxide.

20 As a method of decreasing the concentration of propylene
glycol, separation methods such as distillation, adsorption,
washing,stillstandingseparationandextraction,canbelisted,
but washing is preferable from the economical viewpoint. For
example,theconcentrationofpropyleneglycolintheextractant

25 can be easily reduced because the extractant and water occurs
phase separation through washing of the extractant by adding
water to the extractant, and propylene glycol of water-soluble

1s extracted to water phase.



concentration of propylene glycol in the extractant 25 can b%ﬁﬁ%ﬁs't 006
reduced because the extractant and water occurs phase separation through
washi ng of the extractant by adding water to the extractant, and propyl ene
gl ycol of water-soluble 1is extracted to water phase. 4 August 2006 7
According to the preferabl e enbodi nent of the present invention, the
concentration of propylene glycol in the ydrocar bon having 7 to 20 carbon
atons as the extractant for purifying propylene oxide is decreased to 20%
by weight or less, 5 preferably 10% by wei ght or |ess. Though the effect of
the extraction heeerdingartgertiedpired esapdeat émivo DERERES oFaSties 'ﬁﬁesent

i nverse proportion_of the concentration of propylene glycol in the

hydr ocar bon REBVERGLPRto bhecsiaswienfinakion wfe propmienst ,glybeh dvrer tB8%
by wei ght, tg§ gffecb of thﬁ extractant is killed 10 and beconmes near the
sane as t hat "TAZREERPPLBAXARS Ikl S0 AATP Y atoms @s Shepestopsbpat for
enbodi ment o  nventi.an (s shown in the drawing, Aliquid raw
mater affor BT EBE I HERAAR | deSiaadh ko R0 BY waiahbex beRs - and
oxygen - gont g8 aRi YRS [ It i tain 15 b
distilling a%d sggggg?i Egga I"i qui gﬁr&eac ig%g%‘x{l‘ﬁ?ggg‘b%g\ene%ﬁd?%F o?%hthe
reacti on of exopyteDenHddomasang EERI QU i al
is fed into an extractive distill ag{%igﬁﬁgolﬂgém anr%%é%%ﬁﬁsﬁ\ga%&%%{iﬁhe
same tinme, nileprseeropdeidiomofathextsncérttatibs cﬁﬁ(br@?gl\&léibg_ybbh_aﬁon

colum 100 is a_ 20 colum for renoving nost of water and oxygen-
cont ai ni ng Oﬁzlb%lﬁwdirocarbon having 7 to 20 carbon atoms as the extractant,

but washing is preferable fromthe econom cal viewpoint. For exanple, the

when over 20% by weight, the effect of the extractant is killed
10 and becomes near the same as that in no extractant.

One example of a flow of preferable embodiment of the present
invention is shown in the drawing. A liquid rawmatérial for
purifying propylene oxide, containing water, hydrocarbons and
oxygen-containing organic compounds as impurities is obtained

15 bydistilling and separating a liguid reaction mixture obtained
through reaction of propylene with cumene hydroperoxide.

Theliquidrawmaterialisfedintoanextractivedistillation

column 100 through a line 1. At the same time, n-heptane is fed

as an extractant. The extractive distillation column 100 is a

20 column for removing most of water and oxygen-containing organic

compounds contained in the raw material, those are discharged

as an overhead stream through a 1ine 4, and as the bottom stream,

n-heptane fed through a line 5 and propylene oxide fed through

the line 1 are obtained. In addition, a part of the overhead

25 stream may be returned through the line 3. The bottom stream

of the extractive distillation column 100 is fed to an extractive

distillation column 200 through a line 2, simultaneously

n-heptane is fed to the extractive distillation column 200



conmpounds contained in the raw material, those are discharged as an
overhead streamthrough a line 4, and as the bottomstream paj afn, f ed
through a Iine 5 and propyl ene oxide fed through the Iine 1 are™obtal ned.
In addition, a part of the overhead 25 stream nay be returned through the
line 3. The bottom stream of the extractive distillation colum 100 is f
ed to an extractive distillation colum 2300 through a line 2,

simul taneously n-heptane Is fed to the extractive distillation colum 200
4 August 2006 8 through a line 9. Purified propyl ene oxide is obtained
through a lipe 8 fromthe overhead, nost of the hydrqcarbons cqontained in

the raw mat eFREPUGRS ri%??p?anguﬁéfﬁ-ﬁg %‘R?P&%?%ﬁt‘”ﬁ’r%e dst aPkadnedntheRIh

| 6 f t bot Furth t of t d 5

returned ¢hr BughT § Frem thercverell mte, ol sPe heaRorRsRP PR e PRER e
st Vat| o BagUd oel 6] s 8- pdlbEhiblol 488 AL 300 L gigb. L ane

6, nost of t ons contai né propyl éne” oxi de raw nat eri

are di schar gerohiBh99nd 6 FRemline HH ddif. PALLABYSIL BaAPL Sf &@@/&b@ﬂnéaat he
10 extractive distillation colum 100 and/or 200 through 5 and 9,

respecti el ystteaanhay boretubasdihodging 1ghgcol Tmébomaﬁ:araﬁ&nedbtabﬁed
extraction effect for renoving the oxygen -containing conmpounds in the
extractive dfsom| [the oaxtrekbtinel 0li.s Tl batbord collaamrhe200 n itshefedt rtact ave
distillation_15 colum 200, the extraction effect for renoving the

hydr ocar bons81st31Aatkenicp lammde thraudhs fbne 6 .Jeeskigs t&%wqhé%aﬁbs?w
Pa o Rene ISt Pafale! LTEh 2oL aL o SR PLORXL o0, OALEE, PL OLIE a1k REELLL®S

through a line 11, and the bottom stream is recycled to the

10 extractive distillation column 100 and/or 200 through 5 and/or

9, respectively. In the flow, when propylene glycol 1s

contaminated, +the extraction effect for removing the

oxygen-containing compounds in the extractive distillation

column 100, is damaged, further in the extractive distillation

15 column 200, the extractioneffect for removing the hydrocarbons,

1s markedly damaged. Furthermore, because propylene glycol has

a higher in a boiling point than propylene oxide or other

impurities, propylene glycol is accumulated and circulated

together with the extractant, as the result, the volume of the

20 extractant increases leading to disadvantages in economical.

Accordingly, a decrease of the concentration of propylene

glycol in the extractant isveryeffective. The place for removing

propylene glycol may be anywhere so far as the eﬁtractant exlists,

and it is preferable to wash and remove propylene glycol near

25 the extractive distillation column 100 as a suitable place at

which the effect of the present invention is put out at a maximum.

EXAMPLE



together with the extractant, as the result, the volune of the 20
extractant increases |eading to disadvantages in econonical.‘4$ﬁgﬁﬂgbggly,
a decrease of the concentration of propylene glycol in the extractant is
very effective. The place f or renoving propylene glycol nmay be anywhere
so far as the extractant exists, and it is preferable to wash and renove
propyl ene glycol near 25 the extractive distillation colum 100 as a
suitable place at which the effect of the present invention is put out at
a maxi num EXAMPLE 4 August 2006 9 The present invention wll be
illustrated in detail ref erring to Exanples below Exanples | and 2, and
Conpar at i ve Exafpegsresentiifvehenonwiddt beé llas trredadan detal i aetfexyriagent ,
conparisons 5 of relative volatilities under the equilibriumcondition of
propyl ene oivu&Examples helswpent ane(hereinafter, 2MP), nethanol (herei naf
ter, MIA) , water. and acetal dehyde (herelnaf ter, AA) as inpurities, were
carried out EXROBI&Hit i 2y ConppsphbyecExpepiasel #RE el ative

latiliti d 10 by addi - hept t tant_of th
Lo four times BIRCUA JPAIGHS PErd 055 B LU A4AMy CRBPRRAGAN o5
to four Py rene B% e _
or opyl ong ol eal Cher sl nerert | FEy¥Y nfhes 468 Gt fnp RC BB ooy

by wei ght, rasRsleneeldkidd eadd mﬁﬂ%&ﬂgaﬁeméféﬁnagﬁéﬂLtQI*@r)EE shown

in Table 1. Table 1 PG concentration I'n Relative volatility

methanol (hereinafter, MTA), water andacetaldehyde(hereinafter,
AA) as impurities, were carried out. As conditions, under
atmospheric pressure, the relative volatilities were measured
10 by adding n-heptane as an extractant of three to four times by
weight of propylene oxide (PO) containing the impurities
described above, and the relative volatilities at the
concentrations of propylene glycol (hereinafter, PG) in
n-heptane of 13% by weight and 36% by weight, respectively, ware

15 measured and compared. Results are shown in Table 1.

Table 1
PG concentration in Relative volatility*
extractant | 2MP MTA Water AA
(% By weight)

Comparative | No use of extractant 1.5 0.7 0.9 1.5

Example 1 (Only PO containing

impurities)

Example 1 0 0.3 2.9 11 2.7
Example 2 13 0.3 1.2 1.2 1.3
Comparative 36 0.4 0.5 0.4 0.9
Example 2

* Relative volatility of each of components to PO



extractant 2MP MIA Water AA (% By weight) Conparative No use of extractant
1.50.70.91.5 Exanple 1 (Only PO containing inpurities) g@g%& dof 0.3
2.9 11 2.7 Exanple 2 13 0.3 1.2 1.2 1.3 Conparative 36 0.4 % %
,Exanple 2 1 1 1 1 Relativevolatility of each of conponents to PO 4
August 2006 10 It is understood that though the relative volatilities of
impurities become near 1 and usual separatpon is difficult when n-heptane
i's not used as an extractant, the volatilities of water, and AA and MIA as
t he oxygen- containing inpurities becone Iarger 5 than that of PO and the
separation beco | n addition, t he hydrocarbon becones

s;ml ler in vol agﬁlf‘gs Wwo‘ittr@%;wgq Fhﬁsrﬁﬁééﬁ¥90881ﬁﬁéﬂ-i§é6§r afi on
2NMP

°5 ander ot oodppal Higg' ??%gfﬁ%ﬁ‘?egartﬁa 10 HEsA A5 05 R 4B s e eyt hen ¢
relative vol ﬁLh%EE}ng Eﬂ%@ %gzt%%'%anttheiggé’gﬁﬁ.gttﬁiti'ﬁ%boéf ?5985." ene

gl ycol becones respect e Séparabi

decreases 1. EnBImandmag%é 8x998§1 é%htain p@h"c‘ﬂ@s%%éa&[waigéﬁ:l on
in the extractant, further, with respect to MIA, water and AA,

vol ati | i t4 esthhar eivdt het @ snpithe Bepairataloat beibmes bhefeolin baaﬂfmon,
essentially large depending on the effect of the
2MP as the hydrocarbon becomes smaller in volatility than PO,
therefore, it is understood that separation of 2MP together with
the extractant from PO becomes possible.
However, it is understood that, as the concentration of PG

10 becomes large, the relative volatility become near 1, and when
the concentration of propylene glycol becomes 36% by weight,
with respect to 2MP, the separability decreases 1.5 times
compared to 0 or 13% by weight of the PG concentration in the
extractant, further, with respect to MTA, water and AA,

16 volatilities thereof become small though volatilities thereof
become essentially large depending on the effect of the
extractant, therefore the separation from PO becomes difficult
when PO is recovered from the overhead using the hydrocarbon
as the extractant. |

20 Accordingly, it is understood that in.a case of extractive
distillation using a hydrocarbon as an extractant, when the PG

concentration exceeds 20% by weight, the effect of the extractant

is markedly damaged.

25 INDUSTRIAL APPLICABILITY
As described above, according to the present invention, an
process for purifying propylene oxide by subjecting a liquid

reactionmixture containingpropylene oxide obtained by reacting



extractant, therefore the separation from PO becones difficult when POis
recovered fromthe overhead using the hydrocarbon as the eXté%@,mqboogo
Accordingly, it is understood that in a case of extractive distFllation
usi ng a hydrocarbon as an extractant, when the PG concentration exceeds
20% by weight, the ef f ect of the extractant is markedly damaged. 25

| NDUSTRI AL APPLI CABI LI TY As descri bed aboyg, according to the present
invention, an process for purifying propyfene oxi de by subjecting aliquid
reaction mxture containing propyl ene oxi de obtained by reacting 4 August
2006 Cunene hydroperoxide with propylene to extraction distillation using
a hydr ocar bopuagne émqupqu:mp ¥itbh porpldwes tat exwtracutionadistikl ot boess
for purifyi g%ﬁéopylene oxide, is extrenely advantageous fromthe

vi ewpoi nt ~ of ?n@u@YﬁFﬁPaﬁbﬁﬂaﬁﬂﬁﬁapﬁaBtpﬁﬂNﬂ@@l3rtQMRQtQﬁEhRﬁnaﬁﬂmS

deterloratlo * ability of xtract ang and reduce the cost

regarding t h‘% %&? %%F’z?ngrocﬁﬁﬁ for BPB&%HEHQ Dropylene sgggle 1 2 s@piRmne hy
f t

l qui d rcact rintdb88.0 ahn e WHcBosl 82 of %E%%ﬁmidom ELoPaR o

cumene hydr OREFPXEEEa tdileo'i:Bpé’Lllﬁﬁfess %@té’ﬁ@fatﬂﬁriQP%hQOQQFQP?l?{%Q&Q

contai ning organi c conpounds as Inpurities to extractive dis
usi ng a hydritoaird¥tiractant and reduce the cost regarding the extractant,

can be provided.



having 7 to 20 carbon atons as an extractant, wth an extractive
distillation colum, and controlling a concentration of prop‘{gﬂgmgbﬁ&§l
contained in the extractant supplied into the extractive dis tion
colum to 20% by weight or less. 2. The process according to claiml1,
wherein the extractant 15 is recycled. 3. The process according to claim
2, the concentration of propylene glycol jbn the extractant is controlled
to 20% by weight or |less by washing the extractant with water. 4. The
process according to claim3, the concentration of 20 propyl ene glycol in
the extractant is controlled to 10 % by or less by washing the
extractant with water. 5. The process aggg#gﬁng to claiml, the
concentration of propylene glycol in the extractant is controlled to 20-%
by weight or |less by washing the extractant with water. 25 6. The process

oxtractant s controi Ped TS a0 by et £ 'H{%"p?r%%§l%'“>éc°bxm e Cwhich
y wei or 1ess washi ng t
extractant webiipyakes:

5 subjecting a ligquid reaction mixture containing propylene
oxide obtainedbyreactionof cumene hydroperoxidewithpropylene,
andwater, hydrocarbons and oxygen-containing organic compounds
as impurities to extractive distillation using a hydrocarbon
having 7 to 20 carbon atoms as an extractant, with an extractive

10 distillation column, and

controlling a concentration of propylene glycol contained
in the extractant supplied into the extractive distillation
column to 20% by weight or less.

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

15 is recycled.

3. The process according to claim 2, the concentration of
pro'pylene glycol in the extractant is controlled to 20% by weight
or less by washing the extractant with water.

4. The process according to claim 3, the concentration of

20 propylene glycol in the extractant is controlled to 10% by weight
or less by washing the extractant with water.

5. The process according to claim 1, the concentration of
propylene glycol in the extractant is controlled to 20% by weight
or less by washing the extractant with water.

2b 6. The process according to claim 5, the concentration of
propylene glycol in the extractant is controlled to 10% by weight

or less by washing the extractant with water.



