;jke3eF8§ké§ﬁ€@Er§ / JP03/ 01287 1 DESCRI PTI ON PROCESS FOR PURI FYI NG
PROPYLEN B28ECHNI CAL FI ELD The present invention relates to a
process for purifying propyl ene oxide. Mre particularly, the present
invention relates to an industrially aTvantageous process for purifying
propyl ene oxi de by subjecting a liquid reaction m xture 10 cont ai ni ng
propyl ene oxi de obtained by reacting cunene 15 hydroperoxi de with propyl ene
to extractive distillation using a hydrocarbon having 7 to 20 carbon atons
as an extractant , wherein the prRBESEBIREIONuppress deterioration of the
capability of the extractant and reduce the cost regarding the extractant.
ART As a producing process of propylene oxide, a process in which cunene
hydr operoxi de with propylene is reacted, is_known. In the liquid reaction
m xture obtained by BRRCESS FOR PUBEFFYING PRAPYLENE, BXLIDE oxygen- cont ai ni ng
or gani ¢ conpounds such as net hanol) propi onal dehyde, acetone and net hyl
formats as inpurities, are contained in addition to propyl ene oxide as a

targeg product. Therefore, nult*Eéﬁﬁgﬁnﬂu?iﬁiﬁation st eps becone necessary
to separate and recover propyl ene oxide o Igh 25 purity fromthe liquid

reaction mTher pres8nBULhireaatiban refll ate@PERe pPddis Ussr Pudi fytig@car bon
as an extractant is publicly known. For exanple, U S. Patent 3,843, 488
di scl osepropytleare alxdiadwe. Mmie gsavcicumkarkyef fhet 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 capabllity 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 contained 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




PCT/ JPO3/ g3 83 10@F renovi ng hydrocarbons having 6 carbon atons as

i mpurities. Further, JP 50-007571 B discloses that an al kane such as octane
"is effective for renoval of water. Furthernore) U.S.Patent 5,133,839

di scl oses that a hydrocarbon such as ogtane is 5 effective for renoval of

I mpurities such as nethanol) propional dehyde and acetone. DI SCLOSURE CF THE
| NVENTI ON An obj ect of the present invention is to provide an 10

i ndustri %é advant ageous process for purifying propyl ene oxide by
subj ect i TEPRYHR S BEErPEATRPRE RV ERS thaCATRGNR BPPE e 1Puad tdistSai ned by

reacting U wi_th propylepe to extractive distillation

using a h%ﬁ%'ﬁﬁ’r ﬁggﬁﬁzg%ﬁ)%c Qrsﬁ‘@nt]&?&ﬁsn %W%?EPH&%W,t%rei n
Lhe Process EAfeHIPL eRse12efhall YAMLLT FNRcRARABELT LY Of dfitns

extractant and reduce e CO regardi ng acl a

present 15N 1oy 18136285k AHAOCES hydiloditid B! Y| 50eafk! A whi ch

conprises: subjecting a liquid reaction m xture contalning propyle 20

oXi desobtefifierrt dve I et | PentfvadlMwEe Ryghuaan®d deudd h &y opvtea®o1and

wat er, hydrocarbons and oxygen-contai ning organi ¢ conpounds as inpurities

t 0o ext r admopd cadissitddlyie amdisacmtandydr ocar bon having 7 to 20 carbon atons
as an extractant, with an extractive distillation colum, and 25
controlling a concentration of propylene glycol contained in the extractant
supplied into the extractive distillation columm to 20% by wei ght or |ess.

PCT/ JP03/ 01287 3 BRI EF EXPIGUORERE @F THEE DRIVENBIBNG. 1 is a figure
Zhovend, o B B 8o S SR L0 PLFEBhPLRR 480,
Extragti e adistirildialy 88vert 888dus Procdlisy £41 plirdFvidgyiFopylene oxide
by subjecting a liquid reaction mixture containing propylene
oxide obtained by reacting cumene hydroperoxide with propylene
to extractive distillation using a hydrocarbon having 7 to 20
carbon atoms as an extractant, wherein the process can suppress
16 deterioration of the capability of the extractant and reduce
the cost regarding the extractant.
That 1s, the present invention relates to a process for
purifying propylene oxide, which comprises:
subjecting a liquid reaction mixture contéining propylene
20 oxideobtainedbyreactionof 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.




| . Li ne fo](% su]g(%h}/i ng a propylene oxide raw material containing water,
hydr ocar boHEIERE188T gen- cont ai ni ng conpounds as inpurities, 2. Bottom
“stream|line of extractive distillation 10 col uim(100), 3. Refl uxing |ine of
extractive distillation colum (100), 4. Overhead streamline of extractive
distillation colum (100), 5.ExtractanB supplying |ine of extractive
distillation colum ( 100 ) , 6. Bottomstreamline of extractive
distillation colum (200), 7. Refluxing line of extractive 15 distillation
colum (200), 8. Purif pRIEFr ERAENNATRON OB (¥R ORAWENG 9. Extract ant
supplying line of extractive distillation colum (200), 10. Refluxing line
of distill atiFig.cdlisma €30dre $howlngrédedodws bifeanpur i cdt dors tprddats=on
col umm (300) 20 BEST MODE FOR CARRYI NG QUT THE | NVENTION A raw materi al
liquid t PhetRgipresent bnyeetporificati on process of the present invention
is a quu%? eactjon m xture containing propyl ene oxi de obtained by
reaction P:&}mﬁ]’é’rhy%ﬁoﬁé‘m?iﬁé wi th propyl ene, and water, hydrocarbons

Foact Pon TEL SRR BPY, FLERE R ELEROSHRmE" . 2BB) B ERRET Eonal 1 ons
under mﬁbﬁrﬁé%igﬁﬁﬁ'ﬁﬂpeﬁﬁbngﬁiﬂah%?f‘g%{ﬁ)’ﬁ‘&'he pressure is 1 to

20 MPa, and the anoun propylene 1Is 287 4 to 50 tines,

preferably. mide £3¢ sapBsyDig®Iptdfylldidl off deURBR tnd Bk QP oHitda nihen the
anount of propylene is below the above-descri bed range) the reaction

i nsuf fi civeattdyy, pryoboetsrioons hendi ekggeh -ponpalianagoxoapodadscases, on the
ot her hand, when 5 the anount of propylene is above the above-described
range, t HEBHURIRS or? hEsdThom ¢ taredim Aidge ofs ekt racddove ddistiddatderof

| Fauid T sdvmnt ho 81 o Be Reddidan RS b s Tar tiea 9165t L AL LOREASBBer ed
propyl ene 4.5 ecycl t r.eactor. .10 again.. The |iquid tpon_mxture
cont ai ni ﬁ(glog)r)dpyﬁéng)gg%?l&é?ﬁetr eeiarllnafltienr% %Z;_r?e’ﬁlf’%%tlr‘é? e‘ﬁ%éfftf)a 7 qui d
raw mat erdlumn) (1QPE, Sk EtdSfak P wﬁpwmaywﬂepbgcsﬁr%ﬂ% present

invention is obtained by subjecting a reaction liquid after recovery of

propyl endifsa iQrienta ohi gbllumat ( 200Y) 0 SLBVtA BLtepRinelen@dfextiradtliyecunene
and cunyl al cohol. As hydrocarbons contained as the above-descri bed

i mpuriti eks tddthartsitosd coldimmsE2 @0 bt etl. HRelf beribgniihavbfigektiractivar bon
atons_can be |isted. Further, as oxggen-cont ai ni ng organi c conmpounds

cont &P ne iS¢ Ldd atdnm colamn 4RA8Nyd8s Ry ted pranvirheafide siresnol s

h th I, _kat h t b i i h
Tt hyl T oS - FECT RBCRP RS WRLBLNg | LTt OF ARLecs e AL Sy OAtIOR t he
Hahh s and- b actod . . ety .
o' - auameriah |5 SRR 8 LS AV LA BN g9

extractantl, lovieheadRidtrias 1Ml Aol r POt SULH BSn NehEBMANE3 007 OCt ane,

n- nonane, n-decane, n-undecane and n-dodecane, branched saturated
hydr ocar bon such as 2, 2-di net hyl pent ane, 2, 3-di net hyl pent ane)
PCT/ JP03/ 01287
20 BEST MODE FOR CARRYING OUT THE INVENTION
A raw material liquid to be subjected to the purification
process of the present invention is a liquid reaction mixture
containing propylene oxide obtained by reaction of cumene
hydroperoxide with propylene, and water, hydrocarbons and
25 oxygen-containing organic compounds as impurities. Usually,
the reaction i1s carried out in the presence of a catalyst under

conditions under which the reaction temperature is 10 to 200 C,

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



"5 2,2-di ngh@%%ﬂ?z&&‘%pﬁeand 2, 3-di net hyl hexane; unsaturated hydrocarbons

t her eof ; can be listed. In addition, these extractants can be

“used in any of a single and m xture thereof. Fromthe industrial viewoint,

easily available 5 saturated hydrocarbons having 7 carbon atons are
preferable. The extractive distillati of is a distillation nethod addi ng
anot her conponent as an extractant to a m xture containing two conponents
of which separation is difficult or inpossible in usual distillation
separ at i ohotiHertdmeschpngEagablyeh ato 3@ tAmesl by indley oFf thhe Of i @inale t WO
conponent s and naki ng easy separation of the two conponents. Since

met hanol , h¥@¥eperazide} ddhede) the descantonst hpropylenendls bedlben tiens

anong inpurities in propylene oxide are near to 1 in a relative volatility,
%vw%awrfneﬁmd Sherragkien igsytfdiclentlghpreeeedfaml e, in

t hese are€
I i i ni 0.1% i gh f h I d 0.1%Db i gh f
D oy E o S BE TR Ghe Gntiad, G prdpsacon tha gL BaFoABRB AR Coxi de
( C. | ati latilit f
ot hasoy el i of HEMRARAS 1B S86V0 dnd B80VE-BebE bR anbb) dile.
vol atilitpesawéeideabebdmds dishavaheWgeblial 15eR¥oAMARAY tichidd & on of

these is difficult. Accordingly, it is difficult to industrially obtain
propyl enerecovErhago sy anduplirgeeMogairot yuhyehbeeds piopdilend.l atfitdyr
separation nmethod. In such this case, there is used a nethod which includes
carryi ng Bpittensdar fheohiguiid meac tieh odarthore hasi bgeid tec@@ered gn at ons
as an extractant to enlarge relative volatilities to propyl ene oxi de of

met hanol ,44&ltEtlatien athemrrovared REoRydesekhsasyclsddetheineagto ound

t hat e ylene.glvcal _in the CI/JP03101287 6 hydrocarbon having 7
to 2d%ar E[rliorg'tc'ﬁrrllse %\gq}éﬁg&??ﬁ%?‘gﬁﬂf’&?g?sc%ﬂt 'E:je‘??é‘%/’?f’% @t P4%n or
hi gher, tfhg &gt Hf | heds VRS, TR lw+dagst. In
addi ti o_n,hfehe 1ext racth%?ﬁe?%g%?gé?ggrag%t %e gggﬁ%?ﬁ ca g%éeé\;\%pa?int',q_ after
separ at i ng be B 0 ithe POEL EPERg PHIJSOE ithle SLOSERE 1S dnTYH i €s.
However, when propyl ene glycol is contamnated in the extractant , it is
not separigt edthdimmd by bydjecaibgnaewacylidn t i @oid atiosr ateuredN@E it has
a boiling point higher than those of nethanol, water, acetal dehyde,

hydr ocar BHPPHBANEC Crawehdhs bibhatiand olgeparabe propyimiie edidatiyonhe

di sti %I ation col ura1c%o ether with the extractant, accunul ated and

ci r cdP at EFMORF AR b alpM9Ed into the extractive distillation colum,
th t i ' t d d.th Qi lity.i,

e concent S e 6 AL AR, LB i L e ERRR e

| ncr easesARGdtled Mubgahﬁgﬁmﬁr@@ﬂﬂé'%glﬂ??ﬁg 3 B8 Eh£Bbh At ofs the

extractant. Propylene glycol easily produce COo-exl stence o

propyl enecamxibéde lastaght er; since it is produced during production or
purification of propylene oxide. 20 As a nethod of decreasing the

concent r at i ofusthpropys eneyagny-ooin t sbpingtdomramist lcotpeuads asndiadiield at i on,
adsorption, washing, still standing separation and extraction, canbeli sted,

but RAshAFgtTRUG} btes o gildehysias such s preRdPnaLldapyisat afephelasych t he

concent r%ts' r?ugt?lfangﬁ.?p}éle g%e%' %%Lx Iag gggtg)ﬁter,acc:g%ggxylic acid esters

such as methyl formate, and the like can be listed.
Inthepresent invention, the liquidrawmaterial is subjected
to extractifre 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,



" 25 can be Sflﬁ#m reduced because the extractant and water occurs phase
separati ohCY YRS hashi ng of the extractant by adding water to the
“extractant, and propyl ene glycol of water-soluble is extracted to water
phase. PCT/ JP03/ 01287 7 According to _the preferable enbodi mnent of the
present invention) the concentration of propyl ene glycol in the hydrocarbon
having 7 to 20 carbon atons as the extractant for purifying propyl ene oxide
is decreased to 20% by weight or less, 5 preferably 10% by wei ght or |ess.
Though t h2, 2¢dieéthflhbranst andt 26 -demethyll Aeganedndriduturefgdt i on
becones easier in inverse proportion of the concentration of propylene -

gl ycol i nhYgeotgrbonsrihmwrenfi apd/ the Rikeazdrobeal bateds Imadktthe ant ,
when over, 20% by wei ght, the effect of the extractant is killed 10 and
becones nE29S¢ HeXEEaetaRts (aan|be nesedtinanntof Ghesinghplandmixyrsy of

preferabl%lenbogi nFnt O_E thi resent in;{ention is shown in the drawing. A
liquid raW ettt o TPBr *Péir 1 ?@Pﬁgrgf“&py 8HROodR de €53 HaiaYd g Ak % r

hydr ogar 2hd ﬁ?n i Di i onpounds. as i npurd ti i S

obt ai %edb%y dr (gi&? |%€£€% ‘gél_elg%r’%‘gﬁg &aa.fl?éc;ﬁﬂi orj%sac ‘.‘%%ﬁ xeftﬂar?t_’zl%bt ai ned
through reach@n:of r4¥ OpYe ei% el ClHIPaS Iudsensn@tds ndBfiokl dilthg aW
material is fed into an extractive distillation colum 100 through a |ine
1. At thears@river ictmpdhdifpaangniextesbten Bt Ul megt @bk cditaBXingcivy e
distillation colum 100 is a 20 colum for renoving nost of water and
oxygen- corenonent s rof el clo rgepacst bomtis rEEficule onvinpissikle imose
are di scharged as an overhead streamthrough a Iine 4, and as the bottom

stream Mt Aestillakionghenarahdon sharpb¥pyghanglsg de ted@tifeugh t he
l'ine are obhtained. ILn_additjo art of the ogverhead 25 stream may be
et urBed Yo Fheot | HES ot haEna] PRy cPreanBar: nadReiad asY

di still atd | acki di stihllatio | .um 200

t hr ough a_‘ﬁhne %E@iénﬁﬁ%%%eéﬁglégﬂ-ﬁﬁ%%ﬁg%é %gxﬁgdhtgtghtahgléx%ra%#v_e

di sti 'l atddyt £xdetPa20hy AFSId 5934 HPind § M) hdtdie stondiidddiey
propyl ene oxide is obtained through a line 8 fromthe overhead, nost of the
hydr ocar hignsuciontess Nl propReenavorbier agek asdrntbept ane aaselllad i8xd r act ant
are obtained through a line 6 fromthe bottom Further, a part of the

over head Wlatiddfivamythrese caxe dffhcolghin senaratiba bat usmast r eam

obt ai romthe extractive distillation colum 200 is fed to a

d
di st itP at SR PROd ATh PEGER 18 /| LRPTOPYHRRE AXidR GRRkBRING - 1%
tai jn t j d terial di.sch dth hali
T and i s, O AEago] Rpd TR B Be48RE, PradrRedRhe A on |
col um 1%@%ﬁv@%ﬂﬂﬂ&@&dﬁ%ﬂi§s JETRA W deg,lté}ﬁe id:8e WhEN

r
propyl ene gl'ycol i1s contam nated, e extraction effeﬁ r renmoving the

0XYgen- C@ittedictimith P GAHEST | At hbSpREELI8ChrEEsdrel | khat ranagahiem 100, is
damaged) further in the extractive distillation
volatility of methanol is 1.1 and that of 1-hexene 1s 1.1. Since

20 both relative volatilities are near to 1, it is shown that
separation by distillatiqn of these 1s 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

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

However, it was found that when propylene glycol in the



15 col um xtraction effect for renoving the hydrocarbons, is

mar kedl y %éﬁgg%ﬁﬂﬁgﬁrthernnre, because propyl ene glycol has a higher in a
boi li ng point than propyl ene oxide or other inpurities) propylene glycol is
accunul ated and circul ated together with the extractant, as the result, the
vol ume of the 20 extractant increases [Ffeading to disadvantages in
econom cal . Accordingly, a decrease of the concentration of propylene
glycol in the extractant is very effective . The place for renoving
pr opy!| enehyiiyecrrhoy haying Ry 30szarton atomscasarr extaactantstexisisl it is

preferable to wash and renopve propyl ene glycol near 25 the extractive
di still at?bf ceHt@H aorcertratipn ap i ghercthe efifiest ehshefepdtaciiante

t | tjon.i t out at ' EXAVPLES  PCT/JP03101287 9 Th
pr esent | IR 1o ARV E5R MATKPALE A 9% udPaPAGLERORY | TR REEARRARS

bel ow. Exampl ey ch A9 Lo W UBAA V0 DARLET L and 2 Wen . hept ane

was used as a extracting agent, conparison S

under st hepLspd1dhd igd ded Rgidt itﬁanoﬁuﬂ?%}ﬁgﬁg%{ﬁaﬁ%w&punties )

2-met hyl pentane(herei nafter, 2MP), nethar ter, , wat er and
acet al dalyshesher ewheh ipRlopyAAneFl ¥y EPLILE Dot aniia ePih tRE eXtiraciant ,
condi ti ons, under atnospheric pressure, the relative volatilities ware
measur ed Hi0 iisynadids eganahedt fmem dshea hyertoceattant hafvinly getd @6 @artdnres by

wei ght of propyl ene oxide (PO containingéthe i mpurities described above,
and the rdiong §énee|ik Ppeta belddngmeoinhbdshea than thioser of wedbarng ly.col

et e 4 Bog th THAIRE " e oo R dns Sdlring s Garbon afomb. ‘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
propylene oxide andwater, since it is produced during production
or purification of propylene oxide.

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

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

is extracted to water phase.



" 15 neasur ared. Results are shown in Table 1. Table 1 PG
concent ra?ﬁgﬁgﬁ?{@&@t Ive vol atility*extractant 2MPMITAWAt er AA( % By

“ wei ght) ConparativeNo use of extractantl.50.70.91. 5Exanple 1(Only PO

cont ai ni ngi npurities)Exanpl e 100. 32. 91]72. 7Exanpl e

2130. 31. 21. 21. 3Conpar at i ve360. 40. 50. 40.9Exanpl e 2 * Relative volatility of
each of conponents to PO PCT/JP03/01287 10 It is understood that though
the relative volatilities of inpurities become near 1 and usual separation
is difficult Aeordihgpttanethes prefesathles embmikimerct antt, ttHe poéséntities
of water, and AA and MIA as the oxygen-containing inpurities becone |arger
5 than t hahveptpEnandthee connendinadiidrec ofesprepylene akiveobnin2Mhes t he
hydrocarbgn becones spaller in volatility than PO therefore, it is

under st 0oBYBRICATERE, BAVAIRIO! BAR G Seetisdy akoms pRetRR: pRETaRtanRtokePO
b i . Ho it i d 1 dt t, th t ti f
he 20" berBRELRY Ing P GHEl dne budtde [ Hetittiiadd Bh 2P pu e SORE SR 1884 T e

i VA b 369 i {, 1 t
Svp. ot bE8EeShbRY OBV Wit 6F OTBS S CMBSHT B etbddh IGEPERS |0

the PG cosgephteibabédohds 10(dAC haal thé WdplFat b DAL bak@eMn vat er
and AA, 15 volatilities thereof becone snmall though volatilities thereof

beconme esimwméraklpriporrei cepddhegeencéherationtodpriops i@mde atyanil, in
therefore the separation from PO becones difficult when POis recovered
from t he &herhitdreearben thaving7otar b carbamhetons ast bhe exoragtanti ngl y,
it is understood that in a case of extractive distillation using a

hydr ocar bERCR LR &P BEugAghthindde RELpet 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 raw material for
purifying propylene oxide, containing water, hydrocarbons and
oxygen-containing organic compounds as impurities is obtained

15 bydistilling and separating a 1iquid reaction mixture obtained
through reaction of propylene with cumene hydroperoxide.

The liquidrawmaterial isfedintocanextractivedistillation

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 1line 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 l.ine 2, simultaneously

n-heptane is fed to the extractive distillation column 200



concentr at | ceeds 20% by weight, the effect of the extractant is

mar ked| yaﬁégﬁ‘gpd’gﬁll %5 | NDUSTRI AL APPLI CABI LI TY As descri bed above, according
“to the present invention, an process for purifying propyl ene oxide by

subjecting a liquid reaction m xture cgntaining propyl ene oxi de obt ai ned by

reacting PCT/ JP03/ 01287 11 cunene hy#roperoxide with propylene to

extraction distillation using a hydrocarbon extractant having 7 to 20

carbon atons, wherein the process for purifying propyl ene oxide, is

ext r enel ythatbuegh ag2hne 9 r dmriti ed ewopylienef oafdents sibtiailneapahatough i n 5

particular, due to suppress deterioration in the capability of the

extract art 14n¢ 8ectiven the cyesrheadhamdistgof Hthehydamcanbornsncobdained ded.

PCT/ JP03/01287 12 CLAIMS 1. A process for purifying propyl ene_oxide, which

conpr i sest? Ehe fwpatrgial) 2r4 ns heplanens hha axtraghantarg opitadneshe

through a 1ine 6 from the bottom. Further, a part of the overhead

5 streammaybereturnedthroughaline 7. Thebottomstreamobtained
from the extractive distillation column 200 is fed to a
distillationcolumn 300 throughaline 6, most of the hydrocarbons
contained in the propylene oxide raw materlial are discharged
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 is
contaminated, the extraction effe¢ct for removing the
oxygen-containing compounds in the extractive distillation
column 100, is damaged, further in the extractive distillation

16 column 200, the extraction effect for removing the hydrocarbons,
is 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 is veryeffective. The place for removing
propylene glycol may be anywhere so far as the extractant exists,

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



" oxi de obt aj action of cunene hydroperoxide with propyl ene, and
BLDSPoDY1 285

wat er, hydrocarpbons and oxygen-contai ni ng organi ¢ conpounds as inpurities

"to extractive distillation using a hydrocarbon having 7 to 20 carbon atons

as an extractant, with an extractive 1Q distillation colum) and
controlling a concentration of propyl erfe gl ycol contained in the extractant
supplied into the extractive distillation colum to 20% by wei ght or |ess.
2. The process according to claiml1l, wherein the extractant 15 is recycl ed.
3. The procesthepresansgnvwerd] iamw2]l bed Jdoretord red indedf lnopidreningl yco
in the ex%ractant Is controlled to 20% by wei ght or |ess by washing the
ext r act antOWF¥RTRA®Er PeAOWThe process according to claim 3, the

concentratjon of 2 rqpyl ene _gl.ycol in the_extractant is_controlled to 10%
by meightE%?mngg gygﬁgsé*nanghg%@?FFQGPﬁﬁtEM@NP%&%G%.aQQ 2rhe process ’

di t [ ti f | I | int
extractant | eed Aok 3ie RRENCE s B P s e B8 Sodht h Hameit £0a act ant
with wateps 2818t178evPiaEess t2esOLAMRY Eﬁec'e%:um&i’bﬂflh‘gh @) g of
propyl ene glycol in the extract ant 1s controlled to Yo by wei g or |ess

by washi ngrépelexéroeiast ahh2wabehylpbntane (hereinafter, 2MP),
/ N'NP/ N) / N) / NP/ Nc/ N) P/ Nd/ NF/ NP: / NFCEU>r sx{w{, m

~xr | f* ZTNu thafeh(henel nath e MIA))|, ovef exabh d adedalldemyiderHeasd drof ot ] cal] ¢
aUy] cay] caﬂcaU] cal] cal] caU] cal] ca] caU] cal] cal] ca] cabeBETVwyI K '
) 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
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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% byweight, 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
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the extractant and reduce the cost regarding the extractant,

can be provided.
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or less by washing the extractant with water.

25 6. The process according to claim 5, the concentration of
propylene glycel in the extractant is controlled to 10% by welight

or less by washing the extractant with water.



