27 January 2006 1 SPECI FI CATI ON PROCESS FOR PRODUCI NG PROPYLENE OXI DE 5
TECHNI CAL FI ELD The present invention relates to a process for producing
propyl ene oxide. Mdrre particularly, the present inventlgz rel a % to a
process for producing purified propyl ene oxide, charac PRy @ﬁ%elng
excellent in utilization efficiency of 10 heat of the system as a whol e by
utilizing efficiently reaction heat generated in a step of obtaining
curmrene hydroperoxi de trough oxidation of cunmene, and for that generated in
a step of obtaining propylene oxPPBCRRECATAPN al cohol by reacting cunene -
hydr operoxi de with propylene in the presence of an epoxidation 15

catal yst. PRI OR ART A process for obtaining propyl ene oxide by oxidizing

cunmene to obtain cu r t ne 20

hydr operoxi de with p%% £$§ %ﬁéﬁﬁ%i@gkggﬁghgﬁ&gﬁenwox| de obt ai ned
I's purified by subjecting to a purification step. DI SCLOSURE OF THE

| NVENTI ON An obj ect of the present invention is to provide a process 25

for preduegrgmienrf iFaGkRy opyl ene oxide, excellent in utilization
ef ficiency of heat—of—the systemas a whole by utilizing efficiently heat

of reaction gemepedsdnta iniven tdforp rediatiesgtoca nenec dyslrigre pooadbes ittty ough
oxi dation of cunene, and /or that generated in a step of obtaining
propyl enepcmpdde@redmrqel aMogieolparticularly, the present invention

relates to a process for producing purified propylene oxide,
characterized by being excellent in utilization effic'iency of
10 heat of the system as a whole by utilizing efficiently reaction
heat generated in a step of obtaining cumene hydroperoxide trough
oxidatrion pf cumene, and for tha_t generated in a step of obtaining

| pr;::pylene oxide and ;:umyi alcohol by reacting cumene

hydroperoxide with propylene in the presence of an epoxidation '

15 catalyst.

PRIOR ART

Aprocess for obtaining propylene oxide b]i oxidizing cumene
to obtain cumene hydroperoxide and reacting the cumene
20 hydroperoxide with propylene, is publicly known. Propylené

oxide obtained is purified by subjecting to a purification step.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a process

25 forproducingpurifiedpropylene oxide, excellent inutilization
efficiency of heat of the system as a whole by utilizing

efficiently heat of reaction generated in a step of obtaining

cumene hydroperoxide through oxidation of cumene, and /or that

generatedinastep of obtainingpropylene oxide andcumyl alcohol



27 January 2006 2 by reacting cunene hydroperoxide with propylene in the
presence of an epoxidation catalyst. Nanely, the present invention rel ates

to a process for producingpurif iedpropyl ene oxide whi conpr i first
to sixth 5 steps below, and using heat of reaction gené?é@gggﬁ%&ﬁie first

and/ or second steps as a heat source for Zectification in the fifth step
and/ or a heat source for rectification in the sixth step: first step: a
step of obtaining cunmene hydroperoxide through 10 oxidation of cunene,
second st epbyaedepinf cohkaeriyniropepyk bie wixindprapglenmin thecphesepge
reacting cunene hydroperoxide with propylene in the presence of an

epoxi dat i onoEagnl ¢prxidhtidnscapalysdt-ep of separating into a fraction(2)

15 contai ning crude propylene oxid nd a fractian (3) contajni c e
propyl ene by subf’é‘&‘f"ﬁﬁfg i eoQtrPé‘tenI%i %th(“lt)l%'f ’Taﬁ]eaéee%o%% ‘Il?t’%’ogg%s £
rectificati : L ' F ¥ N
crude propybEadigbhERuTiTieah Pl e SR BRI, $ 08 FLEb LA RO 0
subj ect isng $bepkrEeldw) and) ukengerbhti eatdetiod igensireted int eheofirst

obtaining a fraction(7) containing purified propyl ene oxide by subjecting
the fracti omfd)orosecend istaps iaona hedtseeuncst 8pr regtéfientdppaini ML a

fraction(S)  Lon Al Mnd7a t heaf b OARY FE rRt e IHYGH LY 11" Enbl 61N ()

step: .

first step: a step of obtaining cumene hydroperoxide through
10 oxidation of cumene,

second step: a step of obtaining propylene oxide and cumyl

alcohol by reacting cumene hydroperoxide with propylene in the

. presence of an epoxidation catalyst.

third step: a step of separating into a fraction(2)

15 containing crude propylene oxide and a fraction (3) containing
crude propylene by subjecting an outlet liquid.( 1) of the second
step to rectification, '

fourth step: a step of obtaining a fraction (4) containing
crude propylene oxide and a fraction{é6)containing cumyl alcohol

20 by subjecting the fraction (2) to rectification,

fifth step: a step of obtaining a fraction(7) containing
purified propylene oxide by subjecting the fraction(4) to

rectification, and

sixth step: a step of obtaining a fraction(5) containing
25 purified propylene by subjecting the fraction(3) to

rectification.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 to 10 are a £low for showing one example of the invention,

30 respectively.



rectification. BRI EF DESCRI PTION OF THE DRAWNGS Figs. 1 to 10 are a flow
for show ng one exanple of the invention, 30 respectively. 27 January 2006
3 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The first Steﬁéi s a step for

obt ai ni ng cunene hydroperoxide by oxidizing cunene. 5 PAdagayd¥ion of
cunmene is usually conducted by auto-oxidation using an oxygen-contai ning
gas such as air, oxygen-concentrated air or the like. Particularly, an
enul sion oxidation nmethod in an al kal i ne aqueous enul sion is preferable
fromthe viewoint of inproving the yield of cunmene hydroperoxide. 10 The
usual reaction tenperature is from50 to 200 x, and the reaction pressure

i s usual |y BEGH MOREs QR iICARRYING QUT JTHE MMVENTION he enul si on oxi dati on
met al
e

met hod, an al kali_nmetal conpound such S OH oy KOH,  al kali.ne earth
conpound, or al kdite %rgFﬁF s% 8&?5‘5&?&1’ ‘ggt%’é CHmeRa- BT ORARBHT g
(NH4) 2C03 BY % ;KA Lantgldl ammoni um carbonate or the like is used as
an al kal i ne “reagent. Phe “Second step is a step of reacting cunene

hydr operoxi de  oltral nagh ddt 1die df GUmSAEPLY GSuPI DPYESHGUELeBLLF N

propyl ene oxide and cunyl al cohol. 20 The epoxidation catalyst is
preferably autatakjisiatioanuaiinmg @G diytgen Worciiraing gpsi suchnasxaie, f rom

the viewpoint of obtaining the objective product under high yield
oxygen-concentrated air or the like. Particularly, an emulsion

oxidation method in an alkaline aqueous emulsion is preferable
from the viewpoint of improving the yield of cumene hydroperoxide.

10 The usual reaction temperature is from 50 to 200, and the
réaction pressure is usually from atmospheric pressure to 5 MPa.
In the emulsion oxidation method, an alkali metal compound such
as NaOH o:.‘- KOH, alkaline éarth metal compound, or alkall metal
carbonate such as Na;C04 or NaHCO,, ammonia, (NH;)},CO;or an alkali

15 metal ammonium carbonate or the like is used as an alkaline
reagent.

The second step is a step of reacting cumene hydroperoxide
obtained in the first step with propylene to obtain propylene
oxide and cumyl alcohpl.

20 The epoxidation catalyst is preferably a catalyst
containing a titanium-containing silicon oxide from the
viewpoint of obtaining the objective product under high yield
and high selectivity. As these catalysts, so-called Ti-silica
catalysts containing Ti chemically bonded to silicon oxide are

25 preferable. For example, a catalyst prepared by supporting a
Ti compound on a silica carrier, acatalyst prepared by combining
a Ti compound with silicon oxide by a co-precipitation method
or sol-gel method, zeolite compounds containing Ti, and the like

are listed.



and high selectivity. As these catal ysts, so-called Ti-silica catalysts
containing Ti chemcally bonded to silicon oxide are 25 preferable. For
exanpl e, a catalyst prepared by supporting a Ti conpougg on a i('bd'ca
carrier, a catalyst prepared by conbinin a Ti conpoun MRS con oxi de
by a co-precipitation method or sol-gel #nmet hod, zeolite conpounds
containing Ti, and the like are listed. 27 January 2006 4 The epoxi dation
i s conducted by contacting propyl ene and cunene hydroperoxide with the
catal yst. The reZhei eporhdabion cis dondlumtted byacbntactipbapeops] ege and
solvent. The solvent nust be liquid under tenperature and pressure in the
reaction, avdmenehydzeperpxideeithtbhe caztakystandhp JraAgELlomM AR RS ent

may be that which is conposed of a substance present in.a hydroperoxide
Sol uti on USSRFTERR EatBIbL LAHAA RAAEAEPE SRR At | 418 SHTYERFAA T

whi ch i terial theref t Ni | nst f
o el vent WPt oI AR ke exdtory 2poPeapiiRe S AE el oAr AR ©
lei L £3 : LENZE
or hot hi of SRereRref PRI, b8 xbac NP RRA pDARREs O BOETRET S (e

like are |igd eHatahiesfdibonpb¥BAlcE a $1BsERAXEFRIdsHn i ENpey@inopReicxkideial | y
fromO to 2001, 15 and preferably from25 to 200'C. The pressure may be at

a level sudictbmt tsedeeFdihexaarle prwinextcurena byfirgpedoxdddi dsor. |In
general, the pressure is advantageously from 100 to 10000 .
mixture with cumene which is a raw material therefor, this can
be also used instead of a solvent without particularly adding
10 a solvent. Additionally, monocyclic aromatic compounds (e.g.
benzene, toluene, chlorobenzene, orthodichlorobenzene), and
alkanes (e.g. octane, decane, dodecane) and the l‘ike are listed
as useful solvents. | ’
The epoxidation temperature is usually from 0 to 200T,
15 and preferably from 25 fo 200C. The pressure may be at a level
sufficient to keep the reactionxni#ture in a Jiquid condition.
In general, the pressure is advantageouély from 100 to 10000
kPa.
The‘epoxidatioﬁ can be carried out advantageously using
20 a catalyst in the form of a slurry or fixed bed. In the case
of a large scale industrial operation, a fixed bed is preferably
used. The epoxidation can be conducted by 2 batch-wise method,
semi-continuous method, continuous method or the like. When
liquid containing raw materials for reaction is passed through
25 a fixed bed, a liquid-like mixture discharged from a reaction
region does not contain a catalyst at all or contains
substantially no catalyst.
The third step is a step for separating into the fraction(2)

containing crude propylene oxide and the fraction (3) containing



The epoxi dation can be carried out advantageously using 20 a catalyst in
the formof a slurry or fixed bed. In the case of a |arge scale industrial

operation, a fixed bed is preferably used. The epoxidati gE can conduct ed
by a batch-wi se nethod, seni-continuous nethod, conti naoddUE or the
like. Wien liquid containing raw materiaPs for reaction is passed through

25 a fixed bed, a liquid-like mxture discharged froma reaction region
does not contain a catalyst at all or contains substantially no catalyst.
The third stemdss paropydencory sebgreatiirg antaut et figaiiddd() é¥ theoaeapnidng
crude propyl ene oxide and the fraction (3) containing 27 January 2006 5
crude propy|sifP e siggekiigatan outl et 1iquid(1l) of the second step to

rectification. A specifi eg? exan%lﬂe of this, st eg [ ngl ugeﬁl a et h%ﬂ %f
subj ecting the ot SREFIHEHRY(AFAIRPHE PhetREBOAESR: EPCtBIESqRSPEIPRE 84, and
[ | 3 tai ni t the t

of o di st It LOR A e (1 T RN 558 e RE¥h A B8, e
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Fourth o ep e G R L o e B A8t 8 e SR LR ng [0,

propyl ene oxing@adtéd b%ob?_i%hieoﬂﬁﬁh €RBL 6P a @uditlilalaaaleel chyummbasdt i ng

i

the fraction (2) to rectiftication. Specified exanples of this step include
a nmet hod of theuljrecttiiom (t2He donrtadiin iord 2)rwient @ropybene uokeide oppfeaempki de
from the third step to distillation, and recovering the fraction (4)
alcohol from the bottom of the distillation column.
The fourth step is a step for obtaining the fraction {4)
10 containing crude propylene oxide and the fraction(6)containing
cumyl alcohol by subjecting the fraction (2) to rectification.
Specified examples of this step include a method of
sﬁbj ecting the fraction( 2‘) containingcrude propylene oxide from
the third step to distillation, and recovering the fraction (4)
15 containing crude propylene oxide from the top of a distillation
column, and the fraction(6) containing cumyl alcohol from the
bottom of the distillation column.
The fifth step is a step for obtaining a fraction(7)
containing purified propylene oxide by subjecting the
20 fraction(4) to rectification.
A specified example of this step includes a method of
subjecting the fraction(4) containing crude propylene oxide from
the fourth step to distillation, and obtaining the fraction (7)
containing purified propylene oxide by removing a light £fraction
25 and a heavy fraction. As the distillation method, a method of
usingapluralityofdistillationcolumns and amethodof adopting
an extractive distillation.

The sixth step is a step for obtaining the fraction(5)

containing purified propylene by subjecting the fraction(3) to



15 contai ni ng crude propylene oxide fromthe top of a distillation colum,
and the fraction(6) containing cunyl alcohol fromthe bottom of the
distillation colum. The fifth step is a step for obtaining a fraction(7)
contai ning purified propyl ene oxi de by subjecting the 287 AR ¢M%) to
rectification. A specified exanple of thi& step includes a nmethod of
subjecting the f raction(4) containing crude propylene oxide from the
fourth step to distillation, and obtaining the fraction (7) containing
purified promdtarfeiaadtiden by renoving a |light fraction 25 and a heavy
fraction. As the distillation nethod, a nethod of wusing a plurality of
distillation col hmepemtf hedt ssampie agbpthig saﬁpe%ppaégie\?eadm%m ©ifon.

The sixth step | tep for_obtaining the fracti t ai nj i fied
pr opyl ene by AT hen& TASHORIR 3 FORG S Lith kv yle 56 LBt P CAE on

A specified | e of .thi t. i,.ncl u = ' 1.0
fraction(3) t?é%{tagisﬁieﬁg t(?r &g@iﬁﬁggﬁlé’ﬁ‘e%gi ?ﬁg‘g&?ﬁﬁ'fl&f %@é@rﬁ%&g%stsﬁé afiton
for sepagati ' I ighd u P AR 1Be QiR eBatafRkladg and
the Ii kgﬁ co ?gpr?e ‘i r?t%l%glgl %%g%is"'r%%s't rial %%ea%p@?gll’ael e theref rgm and

obt ai ni ng t beopkflatid 0AGEStEe0Al ATHAML b 1é etheeFNUENEnd Bt diniisd the
characteristic of the present inventionis to use heat of reaction

gener at ed i firaodibn(s) aohtaisioopmbstiisd dfopplandéeat source for

rectification in the fifth step and/or a
The utmost characteristic of the present invention is to

use heat of reaction generated in the first and/or second steps
10 as a heat source for rectification in the fifth step and/or a
heat source for rectificatiocon in the sixth step. As a method
of using the heat of reactionas aheat resourée forrectification,
the following methods can be illustrafed.
A recovering method of heat qf reaction generated in the
15 first step includes a direct method in which a reaction liquid
is directly heat-exchanged with a process liquid to be utilized,
and an indirect method in which a reaction liguid is
heat-exchanged with a process liguid to be utilized through a
heat medium different from the process ligquid. In the former,
20 it is possible to attain thermal exchange in good efficiency
because of no heat medium, and on the other hand, in the latter,
it is possible to attain thermal exchange with a simple
installation by using a heat medium of high stability.
Further, utilization of heat accompanying a reaction such
25 as heat of reaction generatgd in the first step and/or second
step is different in a temperature level capable of being
thermally utilized because a reaction temperature is changed
depending on operation conditions such as a load and the like.

Therefore, it is possible to provide a process for producing



heat source for rectification in the sixth step. As a nethod of using the
heat of reaction as a heat resource for rectification , the follow ng

nmet hods can be illustrated. A recovering nmethod of heat 9f reacéé}dw
generated in the 15 first step includes a direct method’AMERY 61°%

reaction liquid is directly heat-exchang@d with a process liquid to be
utilized, and an indirect nmethod in which a reaction liquid is

heat - exchanged with a process liquid to be utilized through a heat nedi um
di fferent fromwmifiedanrldneuixdde.nchhzatterdized by heing qrassilgnt g
attain thermal exchange in_good efficiency because of no heat nedium and
on the ot her®HanFatipn neff hgiercy of hgaéoggiShe ByYsieMars Enh¥RRde by

h i t.h i npl instal)ation b [ t di f__hi gh
ctab |ty AT AT TAT e SEARANITIG: A5 ARk A7 SSTAR 55 as
heat of reacctﬂé}{beged}_er%%a*foﬁhgmfla{%#oﬁ;ep. and/ or second step is

different in a tenpera evel capable of being thermally utilized

because g reacti Gt FRYGIHSE al StEHPEHeht dEREIZRI oPe POETA 'bPeration
conditions such as a load and the |ike. Therefore, it is possible to

provi de a proaceds foars poodydthys Ampbatantyt 280G hée anotht oF Eapybasamed de,
characterized by being excellent in wutilization efficiency of heat of the
system as alshdhegby thasothpat xif ndpeahenit| of aréaet bdén heand whitehpesatore

affected on _ change of operation conditions. 5 For attaini ng a stabl e heat
utilizati onddFégTencspdrafiient MR} AP HDEemperaturap8riafeachaPnt he

amount  of h%%%p%%%%%g%d is 10C or more, desirably 20T or more. In other
10 words, a distillation column having a large amount of heat
consumption and a distillation column in which the boiling point
of a processed fluid is low, are most proper.
- Because boilirig po;Lnts of propylene oxide and propylene
among processed fluids are as lowas 34TC and -48T, respectively,
15 it is effective for improvement of utilization efficiency of
heat of the syétem as a whole to conduct a heat utilization in
the fifth and sixth steps in which purification operations of
both fluids are carried out.
As a method of heat utilization in the fifth and sixth
20 steps of the heat of the reaction of the first and/or second
steps, 2 method of conducting a heat utilization by circulating
areaction liquid from the first and/or second steps to the £ifth
and sixth steps; a method of conducting a heat utilization by
circulating a 1iquid to be processed in the fifth and sixth steps
25 tothefirstand/orsecondsteps; amethodof circulatingaheating
medium such as hot water between the first and/or second steps,
and the £fifth and sixth steps; and a method of generating steam

with the heat of reaction in the first and/or second steps and

using the steam in the fifth and sixth steps, are exemplified.




is larger than that of the heat of reaction, and a tenperature difference
bet ween an applicable tenperature and reaction tenperature is 10r- or
nore, desirably 20t or nore. In other 10 words, a distibggtion g um
having a | arge anmount of heat consunption and a distil Fat#B8®R%cofm in
whi ch the boiling point of a processed ffuidis | ow, are nost proper.
Because boiling points of propyl ene oxide and propyl ene anong processed
fluids are as low as 34r~ and -48t , respectively, 15 it is effective for
i nprovenent of utEXamptewrofftihei present heuenbiopnharsgysKpirisesd WALRE to
conduct a heat utilization in the fifth and sixth steps in which
purificatio * both fluids are carried out. As a nethod of

S f
heat utilizati | fjfth d.sixth 0 h
neat il zatton i e 11U Rag SLitRond0 5L oRicRlchhuboRy Bhoblfi o
utilizationphy §k%&££g&'hﬁ91 Pid 93ELLAHd ﬁﬂ%ga%EBH‘fé‘gcfbfit 1A LEIB8€0Nd
steps to the fifth an Sixth steps; a nethod of conducting a heat

utilizatsongep ¢hiroulgdt aNAedt edh@ngarPd proeassed fith ishepl ehhaandasi xt h
steps 25 to the first and/or second steps;anet hodof circulating a heating
medi um such exehlanigewatt esf eiaveerthhetépr A codddénidationdl bqwpd 5 pansdethe
fifth and sixth steps; and a nethod of generating steam w th the heat of
reaction i nthireughrthe hedtorxchanadr disepepphiied 1 Af anrxidalsAn REARECFi ft h
and sixth steps, are exenplified. 8 27 January 20Q6 ExanBLes of &he Bresent
i nvent i on aPARkBIRATHEREEPAG TR URE HGS the gldation TeaCtor 1. Herein,

the oxidation reactor 1 may be a single reactor or multi-stages
10 reactor, and can be selected properly.
In Figs. 2 and 3, a cold liquid 9Ato be processed in the
fifth step and cold liguid 12 to be processed in the sixth step
are respectively heated by passing thréugh a héat exchanger 7.
to obtain a hot liquid 10 to be processed in the fifth step and
15 ahot liquid 13 to be processed in the sixth step, respectively,
and these are supplied to a distillation column 8 of the fifth
stepandadistillationceolumn ll of the sixth step, respectively.
In Fig. 4, a hot heating medium 14 heated by passing through
the heat exchanger 7 of the oxidation reactor of the first step,
20 passes through a heat exbhanger 3 of the f£ifth step and a heat
exchanger 4 of the sixth step. Cold heating media 15 and 16 which
have passed through each of the heat exchangers, are heated again
by the heat exchanger 7 of the oxidation reactor, but, as shown
in the Fig., a heat storage tank 18 may be installed there before.
25 Further, as shown the Fig., a part or whole of the heating medium
15, depending on the temperature thereof, may be supplied to
the heat exchanger 4 of the sixth step. Furthermore, as another

embodiment, it is possible to allow the hot heating medium 14

to pass through only the heat exchanger 3 of the fifth step or




In Fig. 1, a heat exchange is carried out by passing a hot oxidation
liquid 2 fromthe oxidation reactor 1 in the first 5 step through a heat
exchanger 3 of the fifth step and a heat exchanger 4 of the sixth step. A
cold oxidation liquid 5 passed through the heat exchangéraf&ns{ii¥ i ed to
an epoxi dation reactor 6 and a part ther®of returns to the oxidation
reactor 1. Herein, the oxidation reactor 1 may be a single reactor or

mul ti-stages 10 reactor, and can be selected properly. In Figs.2 and 3, a
col d |iqui dthet et exobessred 4 athdhef isistthssgpPandIBoF 49l i Bui WateTtH%be
processed in the sixth step are respectively heated Q% assuﬁ? tgh?ﬁﬁh a
heat exchangdPriiedrtem oilemds chansad ke sesd PR IO €h

d 15 liquid 1 d.i h i Xt h
espoct | vl Peatonycrmbseta jo b, Bhel BLE hoB; SPPPFaF R EBPURATEEFtPRe
respe PRESETar _ Fafi of & The
in Frg. s 2508 SaRE LS TAR S, Mndndes TR TR, st Es e

exchanges 7p@fa it RGtindald A Jeades Bftt hardg 14 Siedat£8g pAeaesmt hrough a
heat exchanger 3 of thé fifth step and a heat exchanger 4 of the sixth

step. Col d heati nh radj.a6l5 aandatt ewehehgehdgecpasied dhtotghaddowiong ahe
heat exchangers, are heated again by the heat exchanger 7 of the oxidation
reactor, buhptaspskbdatieon kiwpiid @1 framidw epryidgd ivankeagtagypeof the
installed there before. 25 Further, as shown the FH% , a_part or %ggLe of
the heati ngSREEPENFLEB, tacPres HREOROR Hehe dingdy sFGhengsfd: SoPE Frgﬁ h

Pl sl RN RSt el (BT o UG RS 0B
pass thrpugh, ank¥% Feh PERL S NANELEnR0Rbn EAG Hd £ Bx8h8R4RY, is supplied
fo a separation step 23 in the third step. Further, a part thereof
may be returned to the epoxidation reactor 6. Herein, the
époxidat_ion reactof 6 m.;ly be a single reactor or multi-stages
reactor, and can be selected properly.
15 In Figs. 7 and 8, a cold liguid 25 to be processed in the
fifth step and cold liguid 27 to be processed in the sixth step
ére respectively heated by passing through a heat exchanger 24
of the epoxidationreactortoobtainahot 1iquid 26 tobe processed
in the fifth step and a hot liquid 28 to be processed in the
20 sixth step, respectively, and these are supplied to a
distillation column 8 of the fifth step and a distillation column
11 of the sixth step, respectively. I‘n Fig. 9, a hot heating
medium 29 heated by passing through the heat exchanger 28 of
‘the epoxidation reactor in the second step, pass through a heat
25 exchanger 3 of the fifth step and a heat exchanger 4 of the sixth
step.
Heating media 30 and 31 passing through each of the heat
exchangers, are heated again by the heat exchanger 28 of the

epoxidation reactor, but, as shown in the Fig., a heat storage



9 27 January 2006 the heat exchanger 4 of the sixth step. In Fig. 5 water
19 supplied to a boiler is changed to steam 20 by heating wth the heat
exchanger 7 of the oxidation reactor in the first step, gnd is(§%nt to the
heat exchanger 3 of the fifth step and the 5 heat exchaf§etn#%f%he sixth
step as a heating medium In Fig. 6, a h&4t exchange is carried out by
allowing a hot epoxidation l[iquid 21 fromthe epoxidation reactor 6 of the
second step to pass through the heat exchanger 3 of the fifth step and the
heat exchangenk438f malye bsi s tatlded Ahegled bgf®dedati on 10 |iquid 22 which

has passed through the heat exchanger, is supplied to a seggrationtstep 23
inthe third steg'.miﬁil!iketlfl”re|a,s ghpwrt thacF9f - Fipdie OFeRPHEICF 2 iR ting

i dat i 6. Herein, th i dat i ngl
Factor o WRELRIedebend B Shnd e ikt Ok ERRERSE, dF peVulb T, O
7 and 8, l.d 1 igui ' j .
it 27"t EOnRe ot SxkRanbelta BEIRSEch b el pedthdenolp, AhbitoUter

passi “géhr%ﬂbdéggﬁ%t, gxchanssss 2 e Ao (418 APPNedAbLOReaERAFORed DU ERI N a

hot liquid 26 to be processed in the fifth step and a hot liquid 28 to be

processed i fotpiess Ahrdudih c3i18p thecRpatt éxehgngand tdiesheaféfshppteépdr o a
distillation colum 8 of the fifth step and a distillation colum 11 of
the sixth soepy thepext esichangerFidgofothe shiotthahemg ImEdpunt 90 ¥a¥fi%ed by
passi ng through the heat exchanger 28 of the epoxidation reac%g% i n the

second st ep34 prizeplied ih abRdderots SRARGER rt R e aTh 5 PHt ReatERT Aty

heat exchanggé hé}aaotf e;[:gﬁaglg)é}:ga of the oxidation reactor in the first step,

10 and the steam is sent to the heat exchanger 3 of the fifth step
and the heat exchanger 4 of the sixth sfep as a heating medium.
Besides, in the drawings, embodiments of which the heat

of reaction generated in the first steﬁ and that in the second
step are separately utilized as heat sources of rectifications

15 of the fifth and sixth steps, were shown, but it is possible
to use the heat generated in both of the first and second steps

as heat sources for both of the fifth and sixth steps, namely,

for example, toutilize separately the heat of reaction generated

in the first step and that in the second step as a heat source

20 for rectification in the fifth step and as that in the sixth
step, respectively, and further, to also utilize those together

as a heat source for rectification in the fifth step and as that

in the sixth step.

25 Industrial Applicability

According to the present invention, a process for producing
purified propylene oxide, excellent in utilization efficiency
of heat of the system as a whole by utilizing efficiently heat

of reaction generated in the first and/or second steps, can be



step. Heating nedia 30 and 31 passing through each of the heat exchangers,
are heated again by the heat exchanger 28 of the epoxidation reactor, but,
as shown in the Fig., a heat storage 10 27 January 2006 tank 33 _may be
installed there before. Further, as shown the Fig., a part2®RYEH% of a
heati ng nedi um 30, depending on the tenpdrature thereof, may be supplied
to the heat exchanger 4 of the sixth step. Furthernore, as another 5

enbodi ment, it is possible to allow the hot heating nedium 29 to pass

t hr ough onl poovddedat exchanger 3 of the fifth step or only the heat
exchanger 4 of the sixth step. In Fig. 10, water 34 supplied to a boiler
is changed to steam 35 by heating with the heat exchanger 28 of the
oxidation reactor in the first step, 10 and the steamis sent to the heat
exchanger 3 of the fifth step and the heat exchanger 4 of the sixth step
as a heating nedium Besides, in the draw ngs, enbodinents of which the
heat of reaction generated in the first step and that in the second step
are separately utilized as heat sources of rectifications 15 of the fifth
and sixth steps, were shown, but it is possible to use the heat generated
in both of the first and second steps as heat sources for both of the
fifth-and sixth steps, nanely, for exanple, to utilize separately the heat
of reaction generated in the first step and that in the second step as a
heat source 20 for rectification in the fifth step and as that in the sixth
step, respectively, and further, to also utilize those together



as a heat source for rectification in the fifth step and as that in the
sixth step. 25 Industrial Applicability According to the present invention,

a process for producing purified propyl ene oxide, excelz nt in_ytilization
efficiency of heat of the systen1as1£ whol e by utilizi® ?@FFF%%ﬁWtIy heat
of reaction generated in the first and/or second steps, can be 11 27

January 2006 provided. 12 27 Januar ﬁgﬁg CLAIMS 1. A process for producing
purified propyl ene oxide conprisi né?" st to sixth steps bel ow, and using
heat of reaction generated in the first and/or second steps as a heat
source for rectification in the fifth step and/or a heat source for

rectificationgingt Lxkh eRrohi S 3 t ai cunene
hydr oper oxi del'E h?ogg?léégﬁi gg%i gﬁog?&g}%e%ggéfggat g’%{?@&é‘%&r eotq)éfila%r om50 to
200 -, ocawpmicsiiep: a step of obtaining propyl ene oxide and cunyl al cohol
by reacting cunene hydroperoxide with propylene at a tenperature of fromO
to 200 - in tRErpEckenedxbh gheppoRelavi oAndcatal yst, third step: a step of

e o L A Rl R i g S8 BRI Se 3P o
of the saeYlagi£Mmdat source for rectification in the £ifth step and/or

a heat source for rectification in the sixth step:

first step: a step of obtaining cumene hydroperoxide through
oxidation of cumene at a temperature of from 50 to 200C,

second step: a step of obtaining propylene oxide and cumyl
alcohol by reacting cumene hydroperoxide with propylene at a
temperature of from 0 to 200C in the presence of an epoxidation
catalyst,

third step: a step of separating intoa fraction(2) containing
crudepropyleneoxideandafraction(3)containingcrudepropylene
by subjecting an outlet liquid(l) of the second step to
rectification,

fourth step: a step of obtaining a fraction (4) containing
crude propylene oxide and a fraction(6)containing cumyl alcohol
by subjecting ‘the fraction (2) to rectification,

fifth step: a step of obtaining a fraction(7) containing
purified propylene oxide by subjecting the fraction(4) to
rectification, and

sixth step: a step of obtaining a fraction(5) containing
purifiedpropylenebysubjectingthefraction(3)torectificationL
wherein the reaction temperature in the first and/or second steps

is higher than a temperature of a heat resource for rectification




rectification, fourth step: a step of obtaining a fraction (4) containing
crude propyl ene oxide and a fraction(6)containing cunyl alcohol by
subjecting the fraction (2) to rectification, fifth step; .a ste f
obtaining a fraction(7) containing purified propylene gzﬂﬂﬁwﬁ9£ bj ecti ng
the fraction(4) to rectification, and sixth step: a step of obtaining a
fraction(s) containing purifiedpropylene by subjecting the fraction (3)
torectification, wherein the reaction tenperature in the first and/or
second steps is higher than a tenperature of a heat resource for
rectification 13 27 January 2006 2. The process according to claim1,
wherein the reaction tenperature in the first and/or second steps is

hi gher by 10r- or nore than the rectification tenperature. 3. The process
accordi ng to2cl Zhe prowvbescaccdbhdingatd i ehaim ehpewtodrsin i thd heddtrisdn and/ or
second steps is higher by 20t or nore than the rectification tenperature.
4. The pewperstureoddi hhetfimay and/of gpapnd steps3isvihdghen byhtoT

epoxi dation catalyst is a catalyst containing a titaniumcontaining
silicon®TroRpyge than the rectification temperature.

3. The process according to claim 1, wherein the reaction
température in the first and/or second steps is higher by 20T
or more than the rectification temperature.

4. The process according to any one of claims 1 to 3, wherein
the epoxidation catalyst is a catalyst containing a

titanium-containing silicone oxide.



