; QRe3e41<F@VvTYOPCT/ JP03/ 01288 1 DESCRI PTI ON PROCESS FOR PURI FYI NG

- PROPYLENE POX1IDE361348CHNI CAL FI ELD The present invention relates to a
process for purifying propyl ene oxide. Mre particularly, the present
invention relates to a process for purifying propyl ene oxi de by separating
and recovering propylene oxide froma liquid raw material which 10 is a
liquid reaction m xture contai ning propyl ene oxi de obtained by reacting
cunmene hydroperoxide with propyl ene, wherein the process can effectively
obtain high purity propyl ene oxideD éﬁg g process for obtaining

propyl ene oxi de by reacting cunene ﬁy rgé ; Xide with propylene is publicly
known. In this case) oxygen-containing conpounds such as water, nethanol,
acet one and propi onal dehyde) hydrocarbons and the |ike are by-produced in

addi tion to propyl eneppydElss afoR PORUPYINRGOPROPYLERE OkaD® 20 a
purification step of separating and recovering is required for obtaining

hi gh purity propylene oxide. It is disclosed in JP05-194455 A to subject
propyl ene oxi de containing water) nethanol and acetone as inpurities to
extrackive distillation using trTREHNTIEAR BIBBEBI as an extractant. In

addition, it is 25 disclosed in U S Patent 3,338,800 to subject propylene
oxi de cont ai ni ngThétR¥eseRt HAVETHRR TedAFescEP A BEAFEE ST MWRIRY LY t o

extractive _distillation. usi a paraffin_of 6 18_car bognsg _as
oxt 1 act anPTORILRS oxjas pafhe BRAELCUTaflyl FBe BrERentarRs o a0
net hod in [ [ el L or mat e,
oropi on af Yo LR BEGEERK A GAR Y AB RIS PlendBIAMOY SR 0! %,
carbons i andSedcasetin@PFasyBéhe oxide from a 1iquid raw material which
10 isaligquidreactionmixture containingpropylene oxide obtained
by reacting cumene hydroperoxide with propylene, wherein the

process can effectively obtain high purity propylene oxide.

BACKGROUND ART
15 Aprocess for obtainingpropylene oxide by reacting cumene
hydroperoxide with propylene is pulblicly known. In this case,
oxygen-containing compounds such as water, methanol, acetone
and propionaldehyde, hydrocarbons and the like are by-produced
in addition to propylene oxlde as a target product. Therefore,
20 a purification step of separating and recovering 1s required
for cobtaining high purity propylene oxide. It is disclosed in
JP05-194455 A to subject propylene oxide containing water,
methanol and acetone as impurities to extractifre distillation
using triethylene glycol as an extractant. In addition, it is
26 disclosed in U.S.Patent 3,338,800 to subject propylene oxide
containing water, methyl formate and acetaldehyde as impurities
to extractive distillation using a paraffin of 6 to 18 carbons

as an extractant. Further, U.S.Patent 5,133,839 discloses a



5 DI SCLOSURE OF THE | NVENTI ON An object of the present invention is to

.provi de a poTaIrEs®1bgy purifying propyl ene oxi de by separating and

L)

recovering propylene oxide froma liquid reaction m xture containing

propyl ene oxi de obtai ned by reacting cunmene hydroperoxide with 10 propyl ene
to extraction, wherein the process can @ffectively obtain high purity
propyl ene oxide. That is, the present invention relates to a process for
purifying propyl ene oxide, vvhi ch conprises: using a li qui d reaction m xture

oxygen- coNlENiRh o FekRe b suﬁﬁs“%%%ﬁph f'[ %&?131&” A nyrsthanthy
cunene hyqug;pwfmmb grogx{gﬁnsmaﬁ et r;ﬁim@ﬂé’d 1

separ ati ng and recoveri ng vyl ene oOXl de from t I quli aw nateria

wher ei n t @ I 0GASSg &P BRE S8 8 1R o OF Iwamoﬁgwusaa_ats hfite:tiGt#n 6! ep of
subjecting the liquid raw material to extractive distillation using a

hydr ocarbon of 7 to 10 carbons as an extractsnt to separate into the

over head stream contai ni ng nost of water and t he oxygen-containi ng

i npuri i es and t he bottom BISCKASUREt QF nTHE §NNWITJ|Q@ oxi de) the

hydr ocarbons and the 25 extractsnt, second step; a step of subjecting the
bott om st r eam obf&i PRdesh afhkhe |P|I§tse§’ctebn?ﬁn*é9¢9flé‘@c FQGPI%R‘E-‘EQ‘? PRTAFRI/I ng a

hyd b 7 0 b

PCTI JPO3/ %nffaé’“f’t TR «f8 ot fbn %f%?ﬁtar&‘%&wp an ?sécé‘r%f‘)eawd\q ne
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step of s e extractant u step an second

step to d|p&tdﬂf}4:l§£rié36x&@ep§6t$.’in5dtﬁ?x@étcf tAGPBhhe WK PEPopELoROEE M th
tenperature of a distillation colum or extractive distillation colum used

I n eath ofpridpylsmepto xi3g:taiond owhereih Bl Hodd SNSRI fife cRHEFrIRAW NG
Fig. 1 is a figure showi ng one exanple of flow of a purification process of
t he presembliadredtign punbtyneropyilenesorbées:

That is, the present inventicon relates to a process for
purifying propylene oxide, which comprises:
using a liguid reaction mixture containing propylene
156 oxide, and water, hYdrocarbons and oxygen-containing organic
compounds as impurities obtained by reacting cumene
hydroperoxide with propylene, as a liquid raw material, and
separating and recovering propylene oxide fromthe 1iquid
raw materiél , wherein the process comprises the following steps:
20 first step; a step of subjecting the liquid raw material
toextractive distillationusing a hydrocarbon of 7 to 10 carbons
as an extractant to separate into the overhead stream containing
most of water and the oxygen-containing impurities and the bottom
stream containing propylene oxide, the hydrocarbons and the
256 extractant,
second step; a step 6f subjecting the bottom stream
obtained in the first step to extractive distillation using a

hydrocarbon of 7 to 10 carbons as an extractant to separate into



100: Extractive distillation columm, 200: Extractive 15 distillation

.col um, 3@Qr/JBosbidskati on colum) |.Line for supplying a propyl ene oxide
raw material |iquid containing water, hydrocarbons and oxygen-contai ni ng
.compounds, 2. Bottomstreamline of extractive distillation colum 100,
3.Refluxing line of extractive distillagion colum 100) 4. Overhead stream
20 line of extractive distillation colum 100, S.Extractant supplying |ine
of extractive distillation colum 10D, 6. Bottom stream|ine of extractive

Ce]“x;5 £ :atl:lt ?E/letg‘lgsﬁ?li#ial? Tég%BF%%WR%%{%%ﬂﬁuléiﬁ’fé;%y]b %;e)y‘f’éin%e o%%é:hset rbé’atmtofnl ne,
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9. EX af ?ﬂ i i LSt i 200, 10.
i o ste U%B I Sa'?-i Ij1daqi n ]E:o IE:rm 3%\(3 %LH%S/%%_:kggfg'tQHtgohﬂ

Refluxing Iine o u stream |1 ne of

distillation col gpNrd0t&5STa Meldp bEREHIEYL NegQile i 1 AMERNE Q¥ed in
PCT/ JP03/ 01288 4 The quﬁllgd raw materi alﬁf\%/ %Egsubj ected to the -

purifi catithe Piosesteay ahlde ofr eBedecave Bttepntbsdbstinuatioeaod poaxitfiyxt ur e
cont ai ni ng propyl ene oxi de obtai ned by reaction of cunmene hydroperoxi de
wi t h propfhenextzaodaalt,y, the reaction is carried out in the presence of a
catalyst . The reaction is preferably carried out in the presence _of a

catal yst cont ai nWRgreinithetahthtsmreag tere ese Sdsdd ¥ ahEHH BRpoi nt
of obtaining a_desired 0 nder hjgh yield.and _high_sel ectivity. The
catalyet PEpRefarkivs SLSEElabIPR col i iR 4 Peloar RS R Hon ng
titani um ghgm callypopded to silica. For exanple, a catalyst in which a
titani um conpound 1S supported on.silica, a catalyst in which a titanium
conmpound is conbined with silica by a co-precipitation nmethod or a sol -gel
met hod) or a zeolite conpound containing 15 titaniumcan be listed. The
reactl®mn of cunene hydrBREEPXERPLANAIRIPNODY &HE ORAWENGarried out in a

| i qui d phase using a solvent. The sol vent should be |iquid under the

reaction tenperaflige andspreestlgere aphowingt gnei fXapnleeret t 6leteofeact ant s
and the products. The 20 sol vent may be conposed of a substance existing in
a sol ut i oRUSEELGREALTH PFOSSED BTSN RECS/IEh, 176enEkSRpl e, cunene
hydroperoﬂ(d; ins a_m xture 'ot hs_cumene, it is also possible to substitute
cumene for Phé ?3?‘\9&?, W odt ‘addi ng any solvent in particular. O her

eful so Nt Gl .Gyl i i C :.g. benzene,
useful sohygn gg‘tE%lé‘i%e”?ig.l%g%ClO:L'r%tbi?o% aéd&{ﬁﬁr} SOHPORRES L1 vE z

t ol uene, chl orobenzene, o- enzene), a kanes(e.g.pctane)
decang dodeggne)amdohheoluss:, B aacdiOmd€iderébimnl S1UBEAkl ¥o20 to

200g , preferably
supplying a propylene oxide raw material liquid containing
water, hydrocarbons and oxygen-containing compounds, 2. Bottom
stream line of extractive distillation column 100, 3.Refluxing
line of extractive distillation column 100, 4. Overhead stream
20 1line of extractive distillation column 100, 5.Extractant
supplying line of extractive distillation column 100, 6. Bottom
stream line of extractive distillation dolumn 200, 7.Refluxing
lineof extractivedistillationcolumn 200, 8. Purifiedpropylene
oxide stream line, 9. Extractant supplying line of extractive

25 distillation column 200, 10. Refluxing line of distillation

column 300, 11. Overhead stream line of distillation column 300

BEST MODE FOR CARRYING OUT THE INVENTION



PCT/ JP03/ 01288 5 25 to 200g . The pressure nmay be a pressure enough to keep
.t he react iRCT/IPOsroIRES | i quid. I n usual, the pressure is advantageously from
100 to 10000 kPa. The reaction can advantageously be carried out using a
.catalyst in the formof a slurry or a fixed-bed. 5 The fixed-bed is
preferred in the case of a |arge-scale “4ndustrial operation. In addition)
the reaction can be carried out by a batch process, asem -conti nuous
processor a continuous process. The liquid raw material contains propyl ene
oxi de, water, d 0 - cont ajni nj t he
10 hydrocar borlllg?/e %%%@a’?@“é%’%ﬁ%ﬁ%’g%@ ?% S?'{dgjaér%oér)\& %{%o{ﬁ%e%few ?%jf%g and
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propi on al'dehyde, acetoné a | formate can sted. One exanpl e of

a flow of quief£idne pebodilenel @tiddeoptasaed by i Pygotien ior sh@wéné n
Fig. 1. A propylene oxide raw material |iquid containing water,

hydr ocar bdnslmrpe voxide-wbhhapnopglengani ¢ conpounds as inpurities is
obtained by distilling and separating a liquid reaction m xture obtai ned by

reacti Ag propysaied 1y .t Hheuveas tihnly dsecaxrded guthénpthecpresence ehtal yst
. 20 The liquid raw material is fed to an extractive distillation colum
100 t hr oudtf }isfe: Thegeaphliends PF%‘?r?B?‘YéBPeﬁFdr‘{Q OHFrFe'bFE\‘ﬁeP%FsSG‘d?Fe

extractant_is fed thereto. .The extragti,ve distillation col 100 is,a
ol i F0i0% Bt VA CORt A A A S S F e kS s
cont ai ned ¢ rial i t#}&y i

t hr ough aflxirbr%q?féa?%h d(;%i?hdefg %ﬁ%gﬁﬁﬁq ne lg%gt‘ﬂ#%%ﬁ{a i ne
and propyharadxafle fradt hsenuebtlibe thi.nerde acatabyaicnets aprefferaetyon
stream The bottom stream of the extractive distillation PCT/ JP03/ 01288 6
col umi010Ga-xdked o hhtentinmesivdcd stcdtalystn cobutaiP@fgt hrioiiggniaun i ne
2, n-heptane is simultaneously fed to the extractive distillation colum

200 t hr oughhamigakln bongdad iteds LB enBoBH %pnnle oft Gahadyshr bagthich i ne 8

fromthe overhea 5 nost of fhe hydrocaybons,  contained.in the, pr |.ene
b e 1 o arEd B o ORROHB B L S URP AT e L oty SLTLE - 7 EasBAFRih RN

line 6 f i i
di St 1) at or Eap ok 3oty B chRBSAP R uRethy BB S ERLAIAT e
6) nost Ohmdiiod ¥ oL VYR IC HYAIGE] ohO d 2ed1a Y LR PR dBing

material is discharged through a line 11, and the bottomstreamis recycled
t o thesexttiadn Men dieai b ali®bedol uims 100 and/ or 200 through line 5 and/or
line 9, respectively. In the present invention, operations of columms 100,
200 and 300 affdeczeactdovurf aturene imysirperoxifde yithepbopydenef cd@®@@ or

| ower, preferably 120 C or | ower. Wen the bottom tenperature becones_ too
hi gh, not SGHBLed PBEHE Lipplid Pheseising g sel sentefheispivant shanlid y of
propyl ene . oxide result froglh%g!ﬁ/meri zation and/or_isonerization o

f
propyl ene P6xi tTUSY BHARAL %a‘%‘iw’&’br*e%’%?rﬁ%ﬁt 78 P§°15|5|“E_§'r5“é’d by
Exanpl es. x&i]ahlpléfpﬂéf@_ 8! qgeagga@ﬁq?ﬁttsala%@"%h Fodlh &4 NGy
reacting 25 cunene hydroperoxide wth propylene 1 n the presence of a
catal 6t .solvent may be composed of a substance existing in a solution

0of cumene hydroperoxide used. When, for example, cumene
hydroperoxide is a mixture with cumene, it is also possible to
substitute cumene for the solvent, without adding any solvent
in particular. Other useful solvents include monocyclic
25 aromatic compounds (e.g. benzene, toluene, chlorobenzene,
o-dichlorobenzene), alkanes (e.g. octane, decane, dodecane) and

the like.

The reaction temperature is usually 10 to 200C, preferably



After propyl ene oxi de was separated from unreacted propyl ene and cunyl

- al cohol | PQMEPU310q288&1 reaction m xture by distillation, crude propyl ene
having the foll owi ng conposition was obtai ned: PCT/ JP03/01288 7 5 10 15
-20 25 Water Acetal dehyde Met hanol Hydrocarbons The bal ance 0. 07% by wei ght
0. 003% by wei ght 0.008% by wei ght 0.02%bby wei ght propyl ene oxi de Crude
propyl ene oxi de havi ng the above-descri bed conposition as a raw nateri al
was purified. First step The crude propyl ene oxi de having the

bove- descyy hed j | g
Tnio a0 A a7 ol T rnere AR S pFR35 RS, Cholehi e Rerd Y
trays of nRloloH f10vaRe 1o ) fnaglan; haR #Res S8rad UMV Aoty f od

at a rate of 200 g/hr through an overhead line at the top of the col um.

When the FAmasL0o taas0oBeptkid. Bheateg s edhadfart ddgeddisl y beecdrxpsd at ur e
of the top of the colum was 66 oC, and the tenperature of the bottom of

t he col unutansB3idC a ey st ein Tthee Ko MSta evlnfy tdre & iFistedtlgd was
continuously fed into a distillation colum ( inner dianmeter of 30 rmjl
conposéd Fhefbned-bap isryeiferredin thatasagfirlasgesgcate mPrriketrt ayer
of 1 m and n-heptane as extractant Was fed at a . rate o O g/hr into a
pl ace hi gif&eEH4R: pildt @ «of-Ben EeRGIt PR Fﬁ&nbﬁhﬁ?rﬁieah?@ﬁhﬁea

stream V\’a%e{tﬁzﬁ'l ep%$8§ﬁéb% &4 -Zé%%%o%?@&gggf% ac%?#gﬁg%?.ﬁ%%ﬁrs%:ogcgs . M,

the tenpera e‘top um- wa enperature of the

bot tom of the colpyEn Yg81draw mdB8rsQTRASH 4 Pis YropyARLHR1 %1, G it ai ned
by the above-nenti oned operation, becane as bel ow PCT/ JP03( 01288 8 5

Vat er Acettaidistuicbdies hand | odpglroassibcabn e dtdaite Sdmpeondy, Wes e 1 ppm
by weight or less 1 ppmby weight or Iess 10 ppm by wei ght or |ess
propyllene hydmearbons, hydrocarbons having 3 to 7 carbon atoms can be
listed, and as the oxygen-containing organic compounds,
compounds such as methanol, propion aldehyde, acetone and methyl
formate can be listed.
One example of a flow of preferable embodiment of the present
15 invention is shown in Fig. 1. A propylene oxide raw material
ligquid containing water, hydrocarbons and oxygen-containing
organic compounds as impurities is obtained by distilling and
separating a liquid reaction mixture obtained by reacting
propylene with cumene hydroperoxide in the presence of a catalyst.
20 The liquid raw material is fed to an extractive distillation
c¢olumn 100 through a line 1. At the same time, for example,
n-heptane as an extractant is fed thereto. The extractive
distillation column 100 is a column for removing most of water
and oxygen-containing organic compounds contalned in the raw
256 material, propylene oxide, they are discharged through a line
4 as the overhead stream, and n-heptane fed through a line 5

and propylene oxide fed through the line 1 are obtalined as the

bottom stream. The bottom stream of the extractive distillation




Propyl ene oxide of high purity as the above-described conposition could be

- effecti velBChiRa/cess | NDUSTRI AL APPLI CABI LI TY 10 15 As descri bed above,
according to the present invention, there can be provided a process for
purifying propyl ene oxide by separating and recovering propyl ene oxide from
aliquid raw material liquid which is a6l iquid reaction m xture containing
propyl ene oxi de, and water, hydrocarbons and oxygen-contai ni ng organic
conmpounds as inpurities obtained by reacting cunene hydroperoxide with

propyl ene, i he _pr, C | y i ' ' pPsORY! ene
D)1 SR D3P 280 SREELLLEL s L h RSl A

oxi de, whighy raSesin® 495! NP rept 4l di5eaqmdit dHedud By CeBHAIYY NEhe
propyl ene oxi de) and water, hydrocarbons and oxygen-contai ni ng organic
conpounds ewstiAPLLvé i ®5s DL Ba teen byo e t200 ttiveiyh lay diapes o oief iéd h
propylene, as a liquid raw material) and separating and recovering

propyl ene propiel éneomxtite 16 débhaided dihmaigh iaall Lneh® feiom the gvexhkead,
conprises the followi ng steps: first step; a step of subjecting the liquid
raw maPer iRgst @fosthen byidrecarhiansg &Pi%'ﬂi@@%énata?d!’ﬁemf BReoPX¥deray

carbons as an extractant to separate_into the overhead sitream containing 15
oSt 0f wiREheLIR ARE BB m AR SPRQSRREAPtAnEs ARR O FALROR DT St PR am

oL RS PSR BEeEch, SAABS R

step; a step ubje reamto extractive

Fardus, LS BER kel ARCH BTG 290 A e o Wl esmar b o
hydr ocar bags1@ngl 3iove tA¥bhaht @inel8J most of the hydrocarbons contained
10 in the propylene oxide rawmaterilal is discharged through a line
11, and the bottom stream is recycled to the extractive
distillation columns 100 and/or 200 through line 5 and/or line
9, respectively. In the present invention, operations of
columns 100, 200 and 300 are carried out at a temperature of
15 the bottom of 130°C or lower, preferably 120C or lower. When
the bottom temperature becomes too high, not only a loss of
propylene oxide but also degradationinpurity of propylene oxide
result from polymerization and/or isomerization of propylene
oxide.
20
EXAMPLE
Next, the present invention is illustrated by Examples.
Example 1
Propylene oxide and cumyl alcochol were obtained by reacting
25 cumenehydroperoxide with propylene in the presence of acatalyst.

After propylene oxide was separated from unreacted propylene

and cumyl alcohol in the liquid reactionmixture by distillation,

crude propylene having the following composition was obtained:




third step; subjecting the extractant used in the first step and/or second
. Step to dipXVdHoawnzas to purify the extract ant, 25 wherein the bottom

tenperature of the distillation colum or extractive distillation colum in
-each of the steps is 130g or lower. 2. The process according to claim1,

wherein the bottom PCT/JP03/01288 10 Tenperature is 120 or | ower.
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top of the column. When the pressure was kept at a gauge pressure
15 of 0.13 MPa, the temperature of the top of the column was 66T,
and the temperature of the bottom of the column was 83C.
Second step
The bottom stream of the £first step was continuously fed into
adistillationcolumn {(inner diameter of 30 mm) composed of bubble
20 cap trays of real plate number of 60 and a packed layer of 1
m, and n-heptane as an extractant was fed at a rate df 90 g/hr
into a place higher in the plate number of the column than that
at which the stream was fed. When the pressure was kept at a
gauge pressure of 0.1 MPa, the temperature of the top the column
25 was 48C, and the temperature of the bottom of the column was
117C.
The cbmposition of propylene oxide obtained by the

above-mentioned operation, became as below:
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The balance propylene oxide

Propylene oxide of high purity as the above-described

composition could be effectively obtained.

INDUSTRIAL APPLICABILITY
10 As described above, according to the present inventlon,
there can be provided a process for purifying propylene oxide
by separating and recovering propylene oxide from a liquid raw
material liquid which is a liquid reaction mixture containing
propylene oxide, and water, hydrocarbons and oxygen-containing
15 organic compounds as impurities obtained by reacting cumene
hydroperoxide with propylene, wherein the process can

effectively obtain high purity propylene oxide.
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de, and water, hydrocarbons and oxygen-containing organic
compounds as impurities obtained by reacting cumene
hydroperoxide with propylene, as a liquid raw material, and
separating and recovering propylene oxide from the
10 ligquid rawmaterial, wherein the process comprises the following
steps:
first step; a stepof subjecting the liquid rawmaterial
to extractive distillationusing a hydrocarbon of 7 to 10 carbons
as an extractant to separate into the overhead stream containing
15 mostof water and the oxygen-containing impurities and the bottom
stream containing propylene oxide, the hydrocarbons and the
extractant,
second step; a step of subjecting the bottom stream to
extractive distillation using a hydrocarbon of 7 to 10 carbons
20 as an extractant to separate into the overhead containing
propylene oxide and the bottom stream containing hydrocarbons
and the extractant, and
third step; subjecting the extractant used in the first
stepand/or secondstep todistillation topurify the extractant,
25 wherein the bottom temperature of thedistillation column
or extractive distillation column in each of the steps is 130T
or lower.

2. The process according to ¢laim 1, whereln the bottom
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