- ; cde3eGD\ : 6T09' PCT/ JP02/ 08238 1 SPECI FI CATION  PROCESS FOR P
"PRCPYLENE OXIDE 5 TECHNI CAL FIELD The present invention re Amrvooiing
process f aicrpsmdycszeg 10 propyl ene oxide. Mre particuIarIDMﬂﬁMNMﬂW@MMLt
-invention relates to a process for producing purified propyl engaxide
characterized by being excellent in utilization efficiency of heat of the
systemas a whole by utilizing efficiently reaction heat generated-in a
step of obtaining cumene hydroperoxide trough oxidation o yd / or
that generated in a step of obtaigpperpieRyiene oxide andmwm mﬂmmmm0| by
reacting cunmene hydroperoxide with propylene in the presence Qd s8N
epoxi dation 15 catalyst. DDTflID ART A process for obtaining H}BBJIene oxi de
by oxi di zi ng cumene to. obtain cumene hydroperoxide and reacting the cunene
20 hydroper oxi de wi t lPROCESS PR PROPUGENG| PRRAEHENEPPEEDEene oxi de
. obtained is purified by subjecting to a purification step . DI SCLOSURE OF
IEF LPXEHI:EN An p?legt of tre present invention is to provide a process 25
urifie ropyl ene oxide, excellent in utilizati i Ci
- of heatd ofTE&¥£§9A¥pﬂ¥EEDa whol e by utilizing efficiently hgglogfeiggglfgﬁy

generated in a %‘%PD of obf;gjfrg‘i, f&W‘?{b@L&y% RREL Y88 & § T340 rodudslngon of

cunene, and /or [tRaPTGRR% I H-a step of obtainin i

( g propyl ene oxi de and
cunyl al copl, .\ BT/ JR08608248:2 Pulrt £a61apgy ouERECphydenpetavbdeunt h
propyl ene tn € presence of an epoxidation catalyst. Nanely, the present
invention tghgtes t6 & ﬁf@@@% for pretucing purifiel groapydente @sddfe which
conprises first to sixth 5 steps bel ow, and using heat of reaction
genfr?ped pnatbetérESEGahﬂfmei@@cnﬂvﬂéﬁﬁﬁsiasuéigééﬁt§88r%@ﬁ*?¢ency of
rectification in the fifth step and/or a heat source_faor _r ifi i i
E'E?oz |g ]ﬁl gobeepa Oif ithet S?’ﬁﬁﬁ‘.“ 35 $ BRoLe %P&gﬁilﬁé‘n@uﬁgﬁ%c%ﬁagg%elﬁéo&xﬁdfé&p "

. oxi dati on of_cunmene, sec Sst.ep. (Me] | ene
%Iede and c‘?&ﬁﬂg%ﬂeﬁﬁﬁﬁé by ar%%%? Pﬁg%&%%ﬁ&%@%}%%%gggﬁggg#ﬁﬁ%?toﬁﬁe in
the prefsen@gﬁigiﬁ(t%[',necg@éhﬂghh%r@yalr)e%taft ddtidh8d@pn s séppLAIbRNAtng i ng
Lgn?a?niLS o 9@ lngon ig&;gﬂﬂfrude propyl ene oxide and a fraction ( 3 )

' o] o\VAE jvactd 1ing
second steg P% rg%ﬁ'fiég??on, YCIRPIRT. G liadting duriens of the
hydroperoxide with propylene in the presence of an epoxidation ’

15 catalyst.

PRIOR ART

Aprocess for obtaining propylene oxide by oxidizing cumene
to obtain cumene hydroperoxide and reacting the cumene
20 hydroperoxide with propylene, is publicly known. Propylene

oxide obtained is purified by subjecting to apurification step.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a process

25 for producingpurified propylene 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

generatedinastepof obtainingpropylene oxide and cumyl alcohol



-fourth step : a step of obtaining a fraction ( 4 ) contai ning crude

" propyl ene oxide and a fraction(6)containing cunyl alcohol 20 by subjecting
"the fractipam/fsdp/o&3sectification, fifth step: a step of obtaining a
“fraction( 7 ) containing purified propyl ene oxi de by subjecting the
fraction(4) to rectification, and sixthstep: a step of obtaining a
fraction(5) containing 25 purified propyl ene by subjecting the fraction(3)
to rectification. BRI EF DESCRI PTION OF THE DRAWNGS Figs. 1 to 10 are a

flow for | SN BvakobBe ok wenti en prafdyleseethithel presence
PCT/ JP0O2/ %gﬂgggtgggT MODE IF:1 ggRR\?I NG OUT TIHE%IQ)NVEI\I'I'I ON The first step is

a step foroobifiddie Tateste dweiDpet oxi de by oxidi zing cumene. 5 The
oxi dation of cunmene is usually conducted by auto-oxidation usi n%éaEPE
e.

oxygen- cont ai ni Ngmghg. stich psesent drygehiedntehtfafeldCafr PEPCOL
Particularly, an enul sion oxidation nmethod in an al kali . ; | sion
i's preferM@EC¥¢%W¥EE19@MWHF%°4*%%bfﬁﬁcf)ﬁ‘ r@????%# cgﬁgﬁgw
hydroperoxide . 10 The usual, | cERetabyr §ehsrhtod HO tie 2606t and

" the regcti%ﬁe%? ebseg't?rwg’ Fgau‘g%]é{‘ﬁsr%érgﬁftat m)spherigepr essure to 5 MPa. In the
enul si on oy} dAbE Wb dEHdI @tbe A adl Kahéa tBé Gihr € o ok csuichil st ITOH To it higOH,
al kaline earth nmetal conpound, or alkali metal carbonate such as Na2C03 or
NaHCO03 , aftpthastep MHd/przeleat sourgefor TechbfarabtfBnibrkhe i st e or
the like is used as an al kaline reagent. The second step is a step of
reacting ce®®Be hydroperoxide obtained in the first step with propylene to

obtain propyl ens gxl 48 And CuRde 8bEARlngZnbh RPaXbFELbANAEATAIGN | S
&on ng

preferably a catlglsysst ain a titani imcontaining silicon oxide from

the vigwohRigetioht 8EntagehBe obj ective product under high yield and high
selectivity. As these catalysts, so-called Ti-silica catal éSt S (gont ailni ng
Ti chemical |y becded $teBi |d st@PORE (P RN BropIleMeeOXEHP XAV a

catal yst prepared by suppaorting a Ti._c oun Si bhie€in th
catal yst pPepapred tb‘}//ré gﬁ‘ignﬁglge‘f’fe %«%{)@ Fic vm‘s')@%%’slﬁﬂ P%%pg% de by a .
CO- pr eci pi ' 04,0652k adeh orei-Red1y&@0l i te conpounds containing Ti,
it [ EEEBHcETbEon bpBndEAofcated yst
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(l) of the second

step to rectification,

fourth step: a step of obtaining a fraction (4) containing
crudepropyleneoxideandaifraction(G)containingcumylalcohol

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

rectificafion, 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 flow for showing one example of the invention,

30 respectively.



- The epoxidation is conducted by contacting propyl ene and cunene

" hydroperoxide with the catalyst. The reaction can be carried out in a
"liquid phage/msi2ngszsssol vent . The solvent nust be |iquid under tenperature
“and pressure in the reaction, and 5 substantially inert to reactants and
products. The solvent nmay be that which3is conposed of a substance present
in a hydroperoxide solution used. For exanple, when cunene hydroperoxide is
a mxture with cumene which is a raw material therefor, this can be al so
used instead of a solvent without particularly adding 10 a sol vent.

Addi tionally, nonocyclic aronmatic conpounds ée. 8. benzene, tol uene,

chl or obenzzEsT MODECEDOR hCBRRVYENG cOET  THRJIMYEMREQN( a . g . octane , decane
( dodecane ) and the like are listed as useful ;solvents.. The [ ion
tenperature is UBafiinsk $BﬂPGSt%55@@@%"3@%&’“8}8%‘?%?@3 PV%H@E%(%&? ocC .

The pressure nmay.be.at a Igvgl sufficient to keep the reaction mxture in a
liquid con t?%%@l?%n%eﬁ%? P,'the pressure i s advantageously from 100 to
10000 kPa. The %p@xb%?h%oﬁanb%uﬁ@h_{el ed Qeuaadyarbageetsld bysi ng 20 a

" catalyst inthe tormof a slurry or fixed bed. In the case of a large scale
i ndustri al ;@pgLaki@atianf u¥eflgbat bsypeatevabhynisgdgaFheusporisd@iiron can
be conducted by a batch-w se nethod, sem -continuous nethod, continuous

met hod or bkeggbhkeonhrhratadialcomt theilike-aRaralenlardys A0 egSIoR i s

passed through 25 a fixed bed, a |iquid-like mxture discharqged.f a
reaction regidatieasneidhoddmt ar @H‘%&&%ﬁ fgt’leé’tllsaﬂug?l%n{]%ip%f%erra%rﬂe
substantially no catalyst. The third st [ S I kidd 0 the
fraction (EPOM tOS YL L Prﬁldé“pﬁoa’p’ﬁgeﬁlge 3>§<L|e§g &aiﬁgu%‘ﬁée?l Sactogbtoén (3)
cont ai.ni ng,.. PCT/ JP02/ 5 ligne B subjrectioadCanaaat kae
quuid?il ?thuFHéEs%ggﬁgggpeggkgq?g@ngyéétion. A specified exanpl e of
this step LRgLYdes Frd®ihias i gfusithi BEELBE dthwsptdetc brgusdee)td 63fRa he
second step to . 5 distillation, and recovering crude propyl ene(3)

cont ai ni ng THNtEEeed sicepyktaat Loometteod opnoilla i setidlacPBROEBAFHFAN

the fraction(2) containing crude propéllene oxi de and cumél g{(cghol fromthe
bott om of tkeNaPKtat [KQH .onlkalina. eFHEL MRlah cOMPOUNG 508t 3LKALF B3t ni ng

the fraction 4 ) 10 containing cr ropyl ene_oxi kali
fracti on( GF%%WW%%WN%&%%#%gccgub%?%%' ﬁh‘gﬁ? ?aéatg%‘?%%“(a]z T o
rectifjcation. Specifi.ed e I of S StisR 1iclydes aadeidathiediine

subj ec{' ngmteljfglf rag'g‘[oln&ﬁl(" f%%gg‘t%ﬁ rﬂ%&"t%r ude propyl ene oxide fromthe
third stepggai¥ﬁgjllation , and recovering the fraction ( 4 ) 15

contai ning crude propyl ene oxide fromthe top of a distillation colum, and

the fraction( 6 PheeBiana siges Waya stlepobblrdaaimnheupenedny@opgreoxide
distillation colum. The fifth step is a step for obtainin? a fraciion( 7))

cont ai ni ng oraiifriestd ipr bhel Shes bxd tRP i HuBrepylsge ke 2BtrIARTORY 25 Fo
rectification.
oxide and cumyl alcohol.
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
Ticompoundonasﬂlicacarrier,acatalystpreparedbycombining
a Ti compound with silicon oxide by a co-precipitation method

orsol-gelmethod,zeolitecompoundscontainingﬂﬁu and the like

are listed.



-A specified exanple of this step includes a nethod of subjecting the
“fraction( 4 ) containing crude propyl ene oxide fromthe fourth step to

" distill atipen/irnrdogedsai ning the fraction ( 7 ) containing purified

“propyl ene oxide by renoving a light fraction 25 and a heavy fraction. As
the distillation nethod, a nethod of usdng a plurality of distillation
colums and a nethod of adopting an extractive distillation. The sixth step
is a step for obtaining the fraction(5) containing purified propyl ene by

subj ecting the {§aGidiastod 4s cFRI1IPOA/ YL taceintg biroatilene and
specified exanple of this step includes a nmethod of subjecting the

fracti on( JurkeHy aiyimepeirosicie vt ene afattdiystthi r Fhet spacsignsean BEi on
for separating inmpurities such as 5 propane, ethane) ethylene, nethane and
the |ike contmiewduitnimpeobytrehé ohafesusiagla sapyentabl Ehe HastqdntUgkd

obtaining the fraction(5) containing purified propyl ene. The_  utnos
char act er i ildinfid nadere$eRPErAFEREL %ﬂdi%r?%s&% %é%%]relaé% c’lndn%nd

- Pecti f BoatsehetantaLEy ARec 45 SaRarar 8 RAP BRI T oF PP EE Y

source for rectification in

the sixi hf%(% ‘Efig&ﬁ;ﬁﬁ% gé QSHP{}%%H?;E{%PS&Q&QE&& o sle@dcin QRyasopehoxiide

resource 1 on, ow ng nethods can be illustrated. A

recoveringg mp 94h Oﬁsﬁ&‘?‘t Hr '&aid ), g ad@iend hy@rdpefoxidesispa

includes a direct nethod in which a reaction liquid is directly

heat - exchapggeuié tvi th Rieeesswhiighi s to raw matkried, thedeser i fdi¥e&@Met hod
in which a reaction liquid is heat-exchanged with a process |iqui (ato be
utilized tbecaigo adeshtinssdiadrodi afeobyent Mot R IagE #9940 he

former, 20 it is possible to attain thermal exchan i.n i Gj ency
becaudd of argp¥ieant nediddht iondidy + RARGCHE lﬁaﬁﬁ?mgﬁif:h%gféﬁflgé% (fét'eq]'s
possible to attain thermal exghan ] a siLopl.a ;i i Vi idg a
heat nedi uH‘FBFeH?ghxcgiﬁﬁPF‘i't ffﬁE Erggﬁgrz,gnﬁt'i ?Fﬁ?ﬁéﬁagﬁ#ggﬁzggggﬁpﬁyi ng a

reaction SUgRaga st NPAbhnles b aRe JURIIAME ) Bnthend Nisle sten Exitidr
second step 1s different in a tenperature |evel capable of being thermally

utilized bggayggrall gatt/east.enperature i s changed dependi ng on operation
condi tions such as a Ioe}d and the like . Therefore, it is possible ;(9
provi de a proceghef epogidditdiony temperature is usually from 0 to 2000,
15 and preferably from 25 to 200°C. The pressure may be at a level
sufficient to keep the reaction mixture in a liquid condition.
In general, the pressure is advantageously from 100 to 10000
kPa.
The epoxidation 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 a 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



- PCT/ JP02/ 08238 7 purified propyl ene oxide, characterized by being excell ent
~in utilization efficiency of heat of the systemas a whole by incorporating
‘a utilizatpampd2/beats which is not affected on change of operation
conditions. 5 For attaining a stable heat utilization even if operation
conditions nove, it is inportant that the amount of heat consuned is |arger
than that of the heat of reaction, and a tenperature difference between an
applicabl e tenperature and reaction tenperature is 10C or nore, desirably
20C or nor I §4$b § e €1 154 lalnl @bt DOt Adlqunird (Ha)v bfigtlze s@cgadanount
of heat coﬁgﬁggﬁ?%ﬁﬁgﬁ%gzﬁg}f§??IaIi%% columm in which the boiling point of
a processegefpuid kectowicatgonnst proper. Because boiling points of

propyl ene oxi de and propyl ene anong processed fluids are as | ow 34C and
-48C , respecti nelspeciFied iexaghflectofy&Misr sStepr dnsiaiesora &%ﬁh&}’thfon
efficiency of heat of the systemas a whqle to %gnduct a he%t u%ilization
in the fifshbdadtingt khet epsles WAl £rok tBe 555PRG &P %ot h
fluids are carried out. As _a nethod_ of heat. utili [ i\n fyirf1 and

- sixth 20 sfdp§iefathennedPdofeLRYSFIRG 5106k E’Fﬁ?ﬁferr‘%?%n /o?casienété‘rr%’d st eps
( a method of conductin (R | b i 84+ D6n acd Rawd iz01d
liquid frolPFRECEP sPrgﬁH?SESgﬁﬁdéﬂs%?gg)Pg txh(gi$?$%h and sixth steps; a
met hod of dygct alootitalinddg @rude Propylainengade guid dume
processed %ﬁatgggkﬁgfﬁ(ggdkgﬁxth stggs 25 t?iﬁﬁ?first and/ or second steps
; amet hod @f cohbQulsaiom@ha eattong afedinemdsisdii ldathigin alembet ween t he
first and/or second steps, and the fifth and sixt_h_steEs; and 2 met{}g)d of
generating stearhe tfourtid séep b6 & k]l §i*L RPLREDANGSFREEFBFLLRR WY st eps

and using the steamin the fifth and sixth s S,.are exe i £l .
PCT/ JPDQ/ om&a&r@mmgewq%l%%ﬁﬁeif’rﬂFfaﬁﬁFoﬁF%‘? l"e&{;%éugn‘]é"e Usin

drawi ngs below._ In Fj 1, a.heat .e i ri-Qd¢gute HYi PESSENEna hot
oxi dat i on Iqu&mldaécf’bgﬂn?%é%ae(f&ﬁnéﬁlgrﬁgg%f%étggén(thhe first & step through
a heat exchanger Litbn St epr apeli @ beap exehadgea Meohothefsi xth
step. A cold<md%é%§%§#%§2éﬁcﬁ€ passed t%rough t he heat exchanger is

suppl i ed t gAY LAOXiJehé @Rateashqr ) icanthin e trode probylengrawldefros

oxi dation reactor 1. Herein, the oxidation reactor 1 may be a si_n%: §4
reactor or yhd thistogesp 1O dbatibiatand. il Beco¥PEAREdthE SR K4E gs.

2 and 3, acold liquid 9 to be processed in the fifth ste nd. Liquid
12 to b& propessiaing crndespRepy kerp olde LTRBANS &P (ﬁéﬁ{)ggsg§igég%%)hg

t hrough a heat exchanger 7_to obtain,a ho | U] 0¢e38ednkn the
fifth step GakMms ahEne; Gﬁﬁagignt‘g)b%°%%%%}ég§%§°%ff %&Qgﬁlh step,

respecti Ve'%%%@(ggdgptegﬁ??aéfﬁypp Le9nt QofumhsStillation colum 8 of the
TSt

fifth step atton colum 11 of the sixth step, respectively. In
Fig. 4, a hot heghing:gedi yeepsibeat edepy tpassbhgintingugh firastioa(7)
exchanger 7 of the oxidation reactor of the first steg, 29 Bagﬁes t hrough a
heat exchangemt&iminghpufifiedspeprgheng AghfecREngHRdP<E1 & sixth
step. Cold heating ne?ia 15 agg 16 gmgch have passed through each of the
heat eXfhanfe?stionf4) htat EGCLGEFfi2by° he heat exchanger 7 of the oxidation

reactor, but, asgs (F8 e xEBle o Medls siepagadiadesl& methvel of
installed there %ePg\ng#Egg Fu?{t hgr, as shown the Fig. , a part or whol e of

the heat i ngs@B§buaLAS thdehenst 1n ON) thetaénpegsrude DYRPELSNE AE)AFSTOM

supplied to the heat exchanger 4 of the sixth step. [Furthernpore, . ot her
enbodi ment , the faugids stepete digiddatiemotnALRY Jrfb%uttglr% g’lz')lai??%gs@

through Onlgoﬁggiﬂfﬁgﬁﬁgi fgg%rgpgieﬁg%igdggb§%ﬁ8v&5ga]ightfraction
25 and a heavy fraction. As the distillation method, a method of
usingapluralityofdistillationcolumnsandanmthodofadopting

an extractive distillation.

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

containing purified propylene by subjecting the fraction(3) to



- PCT/JP02/ 08238 9 the heat exchanger 4 of the sixth step. In Fig. 5 water
~ 19 supplied to a boiler is changed to steam 20 by heating with the heat
" exchanger mcgfiPe3/®8@%8 dation reactor in the first step, and is sent to the
heat exchanger 3 of the fifth step and the 5 heat exchanger 4 of the sixth
step as a heating nedium In Fig. 6, a heat exchange is carried out by
allowing a hot epoxidation liquid 21 fromthe epoxidation reactor 6 of the
second step to pass through the heat exchanger 3 of the fifth step and the
heat exchapgetifiightibn.sixth step . A cold epoxidation 10 liquid 22 which
has passed through the heat exchanger, is supplied to a separation stl ep 23
in the third stepspBeified exapale ofertddis whprodndudafed methpd o
epoxi dation reactor 6. Herein, the epoxidation reactor 6 rTB]?/ bgqgfq_'ihrgl e
react or or swhiertinggtBerfreebiontdy CAMEHENLRY AW ROPRITT e B 1M Figs .
7 and 8 , a cold liquid 25 to. be processed in i f I
liquid 27 thipd EFﬁEeggeﬁl?W}ﬁﬁtg‘?&t Ogt%?%Féei]f%épjé@l}%%%e%%%g a%y
passi ng through _a he xch POX i Oy Faiedhbtmi n a
" hot Ii%hi dPE8gFBebeengS§Sssgggﬁeﬁééo‘%‘???ﬁngtig‘gag%égpﬂffaﬁ quid 28 to be

processed | Sl S E0 v PP Yhe28Erbhcsmaobtatpphgethd o a
di sti IIatig%c’@g?S?ﬁ% 8 of the fi¥t step and a distillation colum 11 of the

si xth stepgraeghoal(isyekynteining phrifiked preatyilegevedi um 29 heated by
passi ng through the heat exchanger 28 of the epoxidation reactor in the
second step, pasthe htoogh chhvactesiskinaefdihes pyesend LPVERtLCENLENP a

heat exchanger 4 of the sixth step. Heating nedja 30 31 i rough
each of thasecheabafhargetdongerekated Jébgpﬁ %V?Eéan%r 8?%%%%9%%%% of
the epoxidation reactor, but, as sh [ s 9o riftReatedt 2REYEr a

PCT/ JPb%/ 08538 Eﬁa?a?&u§%e ?Fbreeqstn%cfe*%dérpﬁ'@réc%efér FHoRtep, 2t 9 as shown
the Fig . PR, | 200% 1213834 bRJ 1AEEhEM:8Qth deppndisgda ate thed
tenperaturglet te%gﬁ)lfr F \#ég ggsuppl i e& to the heat exchanger 4 of the sixth
step. Furt Rgri®i gy tAs hdReidereSceibndisEnéat resbsrpessithrect b itabhonhe hot
heati ng medi um 29 to pass through only the heat exchanger 3 of the fifth
step or onlthed M leaiimxoetigels Laf bdelkiygtrated. In Fig. 10, water 34

supplied to a boiler is changed to steam 35_by heating with éhg hea]&h
exchanger 28 ok TéeovsriRdimethedcebrieatife FPRCEILReB*REH24RT the 8Feam

i t to the heat h 3 of the fift chak 4
o Thol8) yi KA E taD AnpLaRERE faash mesbiA.Lh Phidl o §ealtdoncxeqatder

enbodi ment s, of, . whi eq ;| tid 88 dd agil1sken, and
that an the"ssg%]éﬁﬁggyg&eaa¢equscekg‘;al}%%ﬁ%ltﬁﬁ P?Qgégggqhde%ht sour ces of

rectificatigns &5 Qfaihest iddtheddisiwhicht £pseareienshounidbis it is
possible to use the heat generated in both of the first and second steps as
heat sour cafedtresidngdd thietHf iaf plroardsslkahidt epPeg utddelaed tHroBgingl e |
to utilize separately the heat of reaction generated in the first step and
that in theneatomdlisiediffexepdafroputhe PYOFRFS retdi ¥ catt S %°FH‘8rf’i fth
step and as that in the sixth step, .respectively. and furthe o
utiliz@0t hoke kdpRasribly & ﬁé%taisfb&rh@ép SFEC |nﬁ%cg'tn| r?toilan%tfﬁré'%fli%#l?% step
and as that_in the sixth s . In t 44 AP & ind ! YnAgtonditkert,0 t he
present i nvERTTSTC 0? B?g}:ee%stgaleg%gﬁnﬂo%?:ii\dgegﬁri fi%ﬁ%%!rngpyl ene oxi de,

excel | ent i f ul il L2abighe oEbi 6€ALN BhebiRal Bkohlngsysitiel assampliel e by
utilizing efficiently heat of reaction generated in the first and/or second
steps, can Pgstallation by using a heat medium of high stability.

Further, utilization of heat accompanying a reaction such

25 as heat of reaction generated 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



_—PCT/JPQZ/08238 11 provi ded. PCT/ JP02/ 08238 12 CLAIMS 1. A process for
_producing purified propyl ene oxide conprising: first to sixth steps bel ow,

and 5 usi nechidaez/9B2p&acti on generated in the first and/ or second steps as
“a heat source for rectification in the fifth step and/or a heat source for
rectification in the sixth step: first 8tep : a step of obtaining cunene
hydr oper oxi de through oxidation of cunene, 10 second step: a step of
obt ai ni ng propyl ene oxi de and cunyl al cohol by reacting cunene

hydr oper oxpdei¥ibh PropyLene d:iddie chaeeeitesicfedbyebekigadiaml bataliyst
third step: a step of separating into a fraction(2) containing crude

propyl ene qxidezandoa Bffidtiencly 8f) heatt aifnithg »5 stemd@spreopplodiee By

subj ecting an outlet liquid(l) of the second step to rectification, fourth
step: a st épcokpobaiinagng atﬁ-ﬂ-éé@tbﬁn(oﬁ heabrivhi e nkF AU THESHAL oxi de

and a fraction(6)containin alcohol by subjecting the fraction (2) to
rectlflcatpbﬁngzooflppﬁréﬁgﬁn §°§Pé 18PSobt ai ni ng a fracti on(7) contafn?ng

Bnd sis8n st op: T¥ °£ta8f19§at“b¥ﬁeaﬁfgl' oo G50 el L SR o™

propylene J t
e PR A ARt e R A consumes

is larger than that of the heat of reaction, and a temperature
difference between an applicable temperature and reaction
temperature is 10°C 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 boiling points of propylene oxide and propylene
among processed fluids are as lowas 34°C and -48C, respectively,
15 it is effective for improvement of utilization efficiency of
heat of the system 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, a method of conducting a heat utilization by circulating
a reaction 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 to the first and/or second steps; amethod of circulating aheating
medium such as hot water between the first and/or second steps,
and the £ifth 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.
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to obtain a hot liquid 10 to be processed in the £fifth step and
15 a hot liquid 13 to be processed in the sixth step, respectively,
and these are supplied to a distillation column 8 of the fifth
stepandadistillationcolumn 1l 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 exchanger 3 of the fifth 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 TFurther, 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 f£fifth step or
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hot epoxidation llquld 21 from the epoxidation reactor 6 of the
second step to pass through the heat exchanger 3 of the fifth
step and the heat exchanger 4 of the sixth step. Acoldepoxidation
liquid 22 whichhas passed through the heat exchanger, is supplied
to a separation step 23 in the third step. Further, a part thereof
may be returned to the epoxidation reactor 6. Herein, the
epoxidation reactor 6 may be a single reactor or multi-stages
reactor, and can be selected properly.

In Figs. 7 and 8, a cold liquid 25 to be processed in the
fifth step and cold liquid 27 to be processed in the sixth step
are respectively heated by passing through a heat exchanger 24
of the epoxidationreactor toobtain ahot liquid26 tobe processed
in the fifth step and a hot liquid 28 to be processed in the
sixth step, respectively, and these are supplied to a
distillation column 8 of the fifth stepanda distillation column
11 of the sixth step, respectively. In 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
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



-10%<& ()- | S10%& ()-s10%& ()-!4310% <(<& () -
: 10!,t$10%&'()-9$W!(?"O'z""aB§)S410Y P& 0= 10 10
' 10%& () - 199478p¢) 082 10%<& () - 3! L' 109x<& ()-4 M 10%& () -

| 10%&' () - 3" " 4#qi##$dEr S410Y | 10%<& () - 109%& ()- : ! 10%& ()- ! 10%& ()-
L O#I0%& () - ! 10%& () - $ZSLIBOER<EIEr SAUDY / S10%<& () - - '
8 100k () 341 1006k

*$1008 () - 3#! 10%& () -5SY! #10%<& () -3<&ELL. ' n' "' " dE: /1 10<
%{gigg)/igy?f‘j:@lk 8 HA%<e( in38sl 18U<Ehelre3sSEDAUE () - 3y&3$10%<& () -

U COWTP. 1, PSR | - - |
()-1 4F10% ()- 10<wr g sab) siwn, LEABEBE 9 PEBELOVENDP 1S T DAL 109

105! 10‘(%&' (e ifh02®; App@hdinglovihe fenpgratupeiRersol ,maggewl(i)e_d@ -

\

UR' () - : / 1
S ()-8 AT A0 Lo o BORE (AR e
SS10% () sl 10308 O~ sl F100DE (11 41 ) CAAMDE() pB11A23E RYHREA1um 29
10:31 smesfpeyeRmtomde f3 WO oo oG-

e L L gt (i

. ez & = ?&ég?(fit&(y%e%c%ﬂ&%@ef )& B tAMFs8xEh -SHSO%h BL0).- 8, : water

y5! 109 () 3& $8Qpliek to-$19hled (s bhB&GRAYEC & {9am 135y 1 heprsng)with

the heat exchanger 28 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 step as a heating medium.

Besides, in the drawings, embodiments 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, 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, aprocess 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
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comprising:
first to sixth steps below, and
5 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 rectification in the sixth step:
firststep:astepofobtainingcumenehydroperoxidethrough
oxidation of cumene,

10 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)
containing crude propylene oxide and a fraction (3) containing

15 crude propylene by subjecting an outlet liqgquid(1l) of the second
step to rectification,

fourth step: a step of obtaining a fraction (4) containing
crudepropyleneoxideandzifraction(6)containingcumylalcohol
by subjecting the fraction (2) to rectification,

20 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
purified propylene by subjecting the fraction(3) to

25 rectification.



