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DESCRI PTI ON PROCESS FOR PRODUCI NG PROPYLENE OXI DE
TECHNI CAL FI ELD The present invention relates to a

WEe@eosS53 or produci ng propyl ene oxide. More PCT/JP2006/315436

particularly, the present invention relates to a
process for produci ng propyl ene oxide in which
formation of nethyl alcohol as an inpurity can be
effectively reduced in a step for obtaining propyl ene
oxi de by reacting a peroxide selected fromthe group
consi sting of hydrogen p®ESCRIPTION or gani c
hydr oper oxi des having 2 or nore of carbon atons with
propyl ene. BACKGROUND ART In a process for obtaining

propyl ene oxi de by oxidi zin ropyl ene using a

per oxi de as PBHCS%Q@QRCS?M ,Il‘{fgé’ﬁﬂmfﬁ/%‘f% DE

per oxi de, peracetic acid, ethylbenzene hydroperoxi de,
cunmene hydroperoxide ,t-butyl hydroperoxide or the

like ,is known (e.g. mﬁﬁgﬁﬂ#g%¥4¥kﬂﬂgnrd revision)
0

(edit . by the Japan Chem ca ciety, pages 610-612).

S noﬂ?gaﬁi‘@é@nt P& £ £6n AF &1 £08% at Hedl progssélefor producing
propyl ene oxi de obtai ned by the above process in

Mgy e drandenaied deapsiceulariet phedpreseat invention
purification step for renoving the inpurities is ] ]
redua tresd . toF@r pevcares = f s e UGHNG ipTeRylepe g¥ide in which

al cohol is listed as a hardly separabl e conponent,_in .
A PR, ©T] RERNYoALERBAL A% Rh TS U0 CAPLOR S ERRFE1VeLY

heavy conponents such as .acetqne._ Tho he,, . .
FHAAART R G KRRy CRAEOHITS BRI R | Getde oy meacting
L1PXd j egke acBheR%keRg OF #9a
B s G S efed Ce@ee sl BHL PebpBoBhaRpkang BF H9drogen
G0l aobinkr 8PYLENE 1WdEperoxides having 2 or more of carbon

atoms with propylene.

BACKGROUND ART

In a process for obtaining propylene oxide by oxidizing
propylene using a peroxide as an oxygen carrier, use of hydrogen
peroxide, peracetic acid, ethylbenzene hydroperoxide, cumene
hydroperoxide, t-butyl hydroperoxide or the like, isknown (e.g.
Kagaku Binran (third revision)(edit. by the Japan Chemical
Society, pages 610-612). Since various impurities are
contained in crude propylene oxide obtained by the above
process in addition propylene oxide as a target product, a
purification step for removing the impurities is required. For
example, as the impurities, methyl alcohol is listedas a hardly
separable component, in addition to light components such as
hydrocarbons and heavy components such as acetone. Though the
concentration of methyl alcohol contained in crude propylene

oxide to be subjected to a propylene oxide purification step,
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as a product , there has not been any effective index
for controlling the concentration of nethyl alcohol.

wabereissse, further inprovenent has been requi PEHIP2006/315436

because of a variation in the quality of propylene

oxi de as a product caused by frequent fluctuation of

a load for nethyl alcohol re al in the purification

step. DI SCLOSURE OF THE | NVENTI ON Under such

situations, the present inventors found that the

et Byl 1 @b 68Peh t CRAEEdH IfRd Qialllter voa tppapyf epropxleme oxide
obt ai ned i n production of propyl ene oxide through

meact ippodifcts, pivene desaiettbeef ranyt @8fgebiye index for
consi sting of hydrogen peroxi de and organic

(OPANaISSrIcN Tl diheh SPNRPIE THL i ©ToMetdyibo R AL wiThprefore.
c:*g‘gﬁp 7 G VB BRe CEBHAEREr REFBREG Ohet RYAFiation
. f ai i : t ain i _
R R T .
%%ﬁfgﬂiq{h PBEK 1 £OPPhEERF1t BEcbA¥ENkABval in the

rein, crude propyl ene oxide i's obtained by renoving

pHreaciRt Moy epe, the correspondi ng al cohol
produced and a solvent by distillation froma reaction
m xture obtained in the epoxidation step. An object of
the invention is to provide a process for groducing

propyl ene oxi de, DRSO 9% SHE (HYEAREON sol ution

contai ning a perqxide sel ected fromthe grou hat
consP8dekg s f&%&%%’&nﬁ%&e B % a%f\ge&tors found tha
i%ﬁg()§¥ﬁ§&(%ﬁk gingoﬁcgﬁtEQEﬁoniﬁaﬁgﬁﬁeabQ%§j$%ﬂ% oxide

r erial and propyl ene

obtained in production of propylene oxide through reaction of
a peroxide selected from the group consisting of hydrogen
peroxide and organic hydroperoxides having 2 or more of carbon
atoms with propylene, or in purified propylene oxide, can be
controlled by controlling the concentration of methyl
hydroperoxide contained in a solution containing a peroxide
as a raw material to be supplied to an epoxidation step, then
completed the invention.

Herein, crude propylene oxide is obtained by removing

unreacted propylene, the corresponding alcohol produced and

" a solvent by distillation from a reaction mixture obtained in

the epoxidation step.

An object of the invention is to provide a process for
produciﬁg propylene oxide, which comprises supplying a
solution containing a peroxide selected from the group
consisting of hydrogen peroxide and organic hydroperoxides
having 2 or more of carbon atoms as a raw material and propylene

to an epoxidation step to react the peroxide with propylene,
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to an epoxidation step to react the peroxide with
propyl ene. and reducing the variation in a |oad for

woredongissat cohol renoval in the purification stBET/JE0e/315436

controlling an anount of nethyl al cohol to | ower

| evel . Nanely, the present invention relates to a
process for producing propyleﬁ% oxi de, which
conprises: supplying a solution containing a peroxide.
sel ected fromthe group consisting of hydrogen

REIPO¥bdacaARY ©dJirG AtGTOPRIDAbdESE hietthyd alcohoé removal
of carbon atons as a raw material and propylene to an

dapoxhdapuonfitaepibo stapt dmd quertmdldeing En pmoppitend methyl
, and controlling a concentration of nethyl
alaradisel d@ deower thevebl ution to be supplied to the

epoxi dation step to control the neth

con&ﬁ%@%lioﬁthHﬁﬁﬁ@ﬁuﬁﬂXﬁQﬁkPQm¥é£agg%8EgLQQPRQﬁ?SS for
%ﬁ%%@ﬂ%ﬁ%?ﬁ%ﬁ%@??ﬁ%%Lﬁ%f&etQwﬁi@ﬁoﬁgﬁﬁrﬁgésgrOdUCing

_ conpri'ses supprying a solution

cont Qﬁﬁﬁgig}?pﬁr 051 dei88! 8&&_@911&51?5‘ LhSeBbRYBe selected from

consi s _ ydrogen peroxi de and organic

Rl Q_‘f&ﬁilﬁ%'@&lé"ﬂytmg 200rhy@regeh parbandet and amgianic
propyl ene to an epoxidation step to react the peroxide

Wivtdr queapyst bdes hatvéng 2oz nporecefitqaathonabpmg@shgraw material
hydr operoxide in the solution to be supplied to the | .
epsk brapyadens: bp drseppsafletioppteR troBeRE e RergFide with
BEST MODE FOR RRYI NG QUT THE | NVENTI ON As t he

RIEBI kRSt AB® reacted with propyl ene, hydrogen

e o2 830 AL ML EI N SR DAY B B e 1
EENE JY HPBer SXhHei b8 tBBePESHRLaREEON step to control the
methyl alcohol concentration in crude propylene oxide.
Further, the present invention relates to a process for
producing propylene oxide, which comprises supplyinga solution
containing a peroxide selected from the group consisting of
hydrogen peroxide and organic hydroperoxide having 2 or more
of carbon atoms and propylene to an epoxidation step to react
the peroxide with propylene, wherein a concentration of methyl

hydroperoxide in the solution to be supplied to the epoxidation

step is from 0.1 ppm to 100 ppm by weight.

BEST MODE FOR CARRYING OUT THE INVENTION
As the peroxides to be reacted with propylene, hydrogen
peroxide and organic hydroperoxides having 2 or more of carbon
atoms aré preferably used, and among these cumene hydroperoxide
is more preferable.
As an Example, a process for producing propylene oxide using

cumene hydroperoxide as the peroxide (cumene method) is mainly
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As an Exanple, a process for producing propyl ene oxide
usi ng cunene hydroperoxi de as the peroxide (cunene

woreaohotyss3 s mai nl yexpl ained in detail bel ow. TPhET/TRM0@THS436

met hod contains : an oxidation step of obtaining
cunmene hydroperoxi de by oxidizi ng cunene; an

epoxi dati on step of obtaining4propylene oxi de and
cunmyl al cohol by reacting cumene hydroperoxi de
obtained in the oxidation step with propylene in the

REpINGR POfird Eldith adrdwyst ; a step of converting

cunnyl al cohol obtained in the epoxidation step into

CuneTiee byumsete enéthgdcooptaahsohol to

dehydr ati on- hydrogenati on or hydrogenol ysis ,and

r ecyan | orgldabienngheropf aPhEdipdngheuBeNGafivs Aegpxide by
and a purification step of obtaining purified

PFIAHZERE SUMER s a product by purifying crude

R

al co renove actron mxture

%H{G%H?ﬁd Héﬁ A ERRY | Sdhd P 1Y &Pop¥rdkshik! bBthoRed An the

sol ution contai ning curmene hydroperoxi de obtained in

e aut it | fters teptial srosPnéne nsn Utheapredenssep€ a solid
(operating as a solvent) , and acetophenone, cunyl
dat@lotst mat er and net hyl hydroperoxide and the |ike

as inmpurities . A solution containinggfunene ’

hydrepeteRri 88 SPBYGEEANTIN CHRYdailGRIX e PR Wb i dhe
SR A AL BT PRI arconon <o
AL SRS B AR 76 bcrensng e
cumene obtained to the oxidation step; and

a purification step of obtaining purified propylené oxide
as a product by purifying crude propylene oxide in which
unreacted propylene, cumyl alcohol and cumene are removed from
a reaction mixture obtained in the epoxidation step by
distillation.

A solution containing cumene hydroperoxide obtained in the
oxidation step also contains unreacted cumene (operating as
a solvent), and acetophenone, cumyl alcohol, water and methyl
hydroperoxide and the like as impurities. A solution containing
cumene hydroperoxide produced in oxidation step is supplied
to the epoxidation step’after controlling methyl hydroperoxide
concentration. As control method, washing with water and/or
distillation are listed. Method of washing with water include
that after mixing of the solution with water, the mixture is
separated into a water (aqueous) phase and oil phase, then the
water phase is removed (these operations may be repeated two

or more times). Ratio of the volume of the solution and water
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that after mxing of the solution with water, the
m xture is separated into a water (aqueous) phase and

wo@erio7pase, then the water phase is renoved (tPEBEP2006/315436

operations may be repeated two or nore tines ). Ratio
of the volume of the solution _and water(o/w) is
normal ly 100/1 to 1/1 and 20/Pto 1/1is pref erabl e.
If o/wis too large, it is inpossible to contro

met hyl hydr operoxi de concentration in the solution

3ll/eh LeMRYLHaveyeloppases 19ndanfd 2bwl sot Dplsimlgreferable.
wat er phase renoved becone too |arge. The tenperature

aff \washiieg teid Namdesr its orimpoégysible 86 ComhygoR0mgshyl
Cis preferable . If the tenperature is too high.

Tiydmo pegaxidiss¢ o ceryrat ippdmetize 5§ LUAAonREhpe remgyed water
reacti ons of cunene hydroperoxide |ik

: heat
BEGGOIR bR O /Ahd S FOPIEM hpafeith $1ASS GETPERA Ppoome too

(e SRBCPTESERELGE LA T SR sinBoRbsy o o
GRMH RS, OpErat 59%@!&%4 abk6he kbmberB@ese €168 high,

reuse renoved wat er "‘phase by mxing with fresh water

&t eshd B9 ovati®ni.1 iAS 6l shikbakiag wiavoraybekidet avarctions
and plate tower are available, but are not limted to.
QFelcainiede Gynthdpearoxofdeliksikd [gabrecdupesitiont And if the
limted, but normally the tenperature of the top of
thespegtatmre st IB0 0d i moprecerprictl (hreagge of too
of the colum is -100 to 50 PaG the tenperature of

ST AneREb e HREh| tht ?%Q‘é}él?’a'wo C, and the

pr €s é‘.”ﬁeass fiur%g?(lene ?'1tot ,moggzhtglgt&gl ci %t'i:l'x%utsoogggation are

kPa on cont’alni’ng cuiene hydroper oxi de

GRATRI &Y. The £pBeeRbLalE dRelkePihdVed WdtRRCHNXSE®Y mixing
by the nethods nmentioned above is preferably anal yzed
tyhieL 1 O d t N @6 wRéhyhg water.

As distillation column, packed tower and plate tower are
available, but are not limited to. Operation condition of
distillation columnisnot limited, but normally the temperature
of the top of the column is 30 to 150 C, the pressure of the
top of the column is -100 to 500 kPaG, the temperature of the
bottom of the column is 30 to 150 €, and the pressure of the
bottom of the column is -100 to 500 kPaG.

A solution containing cumene hydroperoxide controlled the
concentration of methyl hydroperoxide by the methods mentioned
above is preferably analyzed the concentration of methyl
hydroperoxide by means of liquid chromatography and, if
necessary, controlled the methyl hydroperoxide concentration
by repeating the above-washing operationor increasing the plate
number in the distillation column or changing the condition
of distillation column. If toomuchmethyl hydroperoxide remains

in a solution containing cumene hydroperoxide, too much cost
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hydr oper oxi de by means of |iquid chromatography and,
i f necessary, controlled the nethyl hydroperoxide

w@oeemssat i on by repeating the above -washi ngPCT/JP2006/315436

operation or increasing the plate nunber in the-
di stillation colum or changhgg the condition of
distillation colum .If too ch nmet hyl hydr operoxi de
remai ns in a solution containing cunene hydroperoxi de,
too nuch costis required at the purification step. On

herghlierchand, theoparehieastiohostepe opetiad i orhaf hand, too
washi ng step and/or distillation step is required to

ot ©bs tEtdrythayareoparion o wasitbny saepoand hog distillation
sol ution contai ning cunene hydroperoxide to 0.1 ppm or X
s&sp. iTmemriged tpicqntrelenethlihY SreRpt Bl deponcentration

SBe ROt GORRRRInG KSR AR G e bl - 4 pom o

1230 BRI ERCRU L LCabLOPeaLER. 1 LBbAILIORglodd dliitration

*ds” hy ons, heavy components suc

¥ QQEEQE%y@P%pé?éﬁfﬁea&&@hql t8Ntod il | iBrel Preferably 0.1

carried out articularly, the nmethyl al coho

GGG | Glbd i grt By OXi tle 28 ppproduct, is

required to reduce depending on users demand. However,

el i nimpirdrf icfa g giteal, cohbhinst #phfoft Highithcgmpepgpts such
distillation operation, therefore, it is required to
@sehygnesasioons .cRERHE FYBPONQR T F| W R SHACERENE.k@nd methyl

RISt o8 98,050k [ RBLE, 096 By, the metnys
B Lot B Srgbpighbabicncctbumpatiuce. s

%%Ji'ﬂ@é Q) Afusesespbrdihg IR 3981s383RAAAA HodBver,
2003- 238548 A and JP 05-281163 A . On the other
hanthimoeidnli 6 hOthye preskol iavamffapplitnin a usual
distillation operation, therefore, it is required to use means
of an extractive distillation or the like, further, a large
load, for example, increase of theoretical plate numbers in
the extractive distillation, addition of a distillation column
and the like become necessary. Methods of extractive
distillation are described in JP 2001-302649 A, JP 2003-238548
A and JP 2005-281163 A.

On the other hand, according to the present invention, in
such the case, the concentration of methyl alcohol contained
in crude propylene oxide can be considerably reduced by
controlling the methyl hydroperoxide concentration in the
solution containing the peroxide such as cumene hydroperoxide
to 0.1 to 100 ppm, more preferably 0.1 to 50 ppm, most preferably
1 to 20 ppm, thereby reducing the purification load for methyl
alcohol in the extractivedistillationtoalargeextent. Namely,

according to the present invention, it ispossibleto efficiently
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such the case, the concentration of nethyl alcoho
contained in crude propyl ene oxide can be considerably

w0 ewaoessshy control ling the nethyl hydroper oxi PEr/JP2006/315436

concentration in the solution containing the peroxide
such as cunene hydroperoxide to O .1 to 100 ppm nore
preferably O .1 to 50 ppm nost preferably 1 to 20
ppm thereby reducing the purification |oad for nethyl
al cohol in the extractive distillation to a |arge

g¥bafke PeBByYencacadndi sentaihhngpnesepl ahvehdlain a small
,it is possible to efficientlyproduce propyl ene oxide
anbuaitnicogpaatddy It calcaohw@ntiivoreal meg the@®unt conpar ed

to conventional methods . EXAMPLE The present

invention is described in detail by Exanples bel ow.

Exanple 1 Various sol utiong gﬁﬁ terial for epoxidat
i on) containing cunene as & t havi ng net hyl

hydr qper oxi de ( MPQ)__concent ' ) r Ve Ol
e S e QDS AR IRISNI 1 Wflthm s
BY15yRi ecting to water-washing and distillation under

various conditions of a cunene solution of cumene
Ry@mpaer axi de containing 110 ppm of MPO obtai ned by

oxi dation of cumene, respectively. Each of those

sol uanhsusves lsthjoast @hw natpuoiirddior epowidatpprspdaHaining
to obtain propylene oxide (60 to 150 C as operation
camedeatas @ Fnlwent (hpvAing Krelthyl BperapppRxide (MPO)
pressure). Thus obtai ned. reacijon

GOBGRB PTDrRA T SAct b bROhY | ENECTeREzgRE, ythed)
%Ié)f?&s{?! l%gld%'faﬁéﬁgféﬁé C%%rigﬁl%;ﬁoﬁgfg?{b?@@tﬁﬁbdﬁo R¥ater-washing
and distillation under various conditions of a cumene solution
of cumene hydroperoxide containing 110 ppm of MPO obtained by
oxidation of cumene, respectively.

Each of those solutions was subjected to epoxidation with
prdpylene to obtain propylene oxide (60 to 150 C as operation
temperature and 5.0 to 7.0 kPaG as operation pressure). Thus
obtained reaction mixture was distilled to remove unreacted
propylene, subsequently distilled for obtaining crude
propylene oxide by removing cumene and cumyl alcohol.

The concentration of methyl alcohol (MeOH) in each crude
propylene oxide was measured by a gas chromatography method,
and shown in Table 1.

The crude propylene oxide was further purified by a
conventional purification method using rectification columns
containing publicly known extractive distillation for
obtaining a purified propylene oxide having a methyl alcohol
concentration shown in Table 1.

From results shown in Table 1, the followings are found.
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The concentration of nethyl alcohol (MeOH) in each
crude propyl ene oxi de was neasured by a gas
wa@e kooonetseyr aphy net hod, and shown in Table 1. A¢EIR20UAES436
propyl ene oxide was further purified by a conventiona
purification nmethod using rectjfication colums
containing publicly known extr@active distillation for
obtaining a purified propyl ene oxide having a met hyl
al cohol concentration shown in Table 1. Fromresults
siHawe B alabkeelatibhesHDp bewwegsh Bhe dongwh thteerion sfanethyl
correlation ship between the concentration of nethyl
et idie idm tttee reaw mea eerdalf 6oreppekddetdnanapgd the
the concentration of nmethyl alcohol in crude propyl ene,
SAEe TP i IEHA aHedQHeln GEEie DreRpLETR Hfide or
APPL| CABI LI TY Accordi ng_to the present invention,
I ieth BRPRFRAY e EDr ocess for produci ng
propyl ene oxi de, which can control an anmount of nethyl
al cohol by controlling an anount of nethyl
hy@gg&grgX|de contained in the solutlon contalnlng of
et-oxt+tde—as—arawrateria—tobe buppl ed—to the
epOMPdatl on step, andydu cdos8dntpatioh aMEOHdcohcentration
met hyl al cohol for purification to | ower|level because
t hecenaepttaatooninf| imtdmhdal pobpylenewhishpurified
separation is difficult, can be efficiently suppressed
to rQVEmat@VéﬁlbﬁogonQ¥%¢¢ing t he concent PAPP¥hepe oxide

mef h dr oper oxi de| pf the sol utj as the ra .
mat € PﬁFXFBlBBmer Ievé?ngiidW%Fqbgsproc ZQPPOE& weight)

r pduci n e loxi de ,which conprises : supplyin
g BRI, a pernv'”e sergc+c PP

YU
=
T

8

)

7.5 132 4.8
8.5 151 5.6
10.0 252 7.4
34.0 436 11.8

INDUSTRIAL APPLICABILITY

According to the present invention, there can be provided
a process for producing propylene oxide, which can control an
amount of methyl alcohol by controlling an amount of methyl
hydroperoxide contained in the solutioncontainingof aperoxide
as a raw material to be supplied to the epoxidation step, and
which can control a load of methyl alcohol for purification
to lower level because the concentration of methyl alcohol in
which separation is difficult, can be efficiently suppressed
to lower level by controlling the concentration of methyl

hydroperoxide of the solution as the rawmaterial to lower level.



the group consisting of hydrogen peroxi de and organic
hydr oper oxi de having 2 or nore of carbon atons as a
WO aW7/061563 | al and propyl ene to an epoxi dati on BCEDPAE/315436
react the peroxide with propylene , and controlling a
concentration of nmethyl hydroperoxide in the solution
to be supplied to the epoxidal?on step. 2 . The
process according to claiml , wherein the solution
contai ning a peroxide selected fromthe group
consi sting of hydrogen perogrgdemMgnd organic
hydr oper oxi de having 2 or nore of carbon atons as a
raw material is washed with water and/or distillated
to control the nethyl hydroperoxide concentration in
t he bolARTere s LormRoGietes Prapydediereride cWaiphicomprises:
wherein the peroxide is the organi c peroxide_havi g
or nBRRPHYiRgrBoFPhEbHRR Qp?t?%%lﬁgogé%%r%§%@?d?ﬁg ?%ed from
claim3 . the organic roxi.de havin .Qr r€ .

5 (ﬁﬂﬁxﬁf%RQwﬁpqilgﬁ%%%egﬁy Ygﬁgﬁggi 89°§laeT 89°59884 ¢
wgﬁﬁﬂé hgvnn@ 2 oWMRELE b £ UARBEN MURPaL0X rd& heterial
produced by oxidation of cumene . 6 . The process
AP popg1eDeCt diah dpoxiateon Hep it byghct the peroxide with
hydr oper oxi de concentration in a solution containing a
erapyreneselacded from t he group consisting of
hydr ogen peroxi de and organi c hydroper oxi de having 2
or moR&TrefliavharceReeBtEat HoRAF Mmatdnilghydyoperoxide in the

controlled O .1 to 100 m
10 solution to be suppliegpto the epoxidation step.

2. The process according to claim 1, wherein the solution
containing a peroxide selected from the group consisting of
hydrogen peroxide and organic hydroperoxide having 2 or more
of carbon atoms as a raw material is washed with water and/or

15 distillated to control the methyl hydroperoxide concentration
in the solution.
' 3. The process according to claim 1 , wherein the peroxide
is the organic peroxide having 2 or more of carbon atoms.
4. The process according to claim 3, the organic peroxide
20 having 2 or more of carbon atoms is cumene hydroperoxide.

5. The process according to claim 4 , wherein cumene
hydroperoxide is produced by oxidation of cumene.

6. The process according to claim 1, wherein the methyl
hydroperoxide concentration ina solutioncontainingaperoxide

25 selected from the group consisting of hydrogen peroxide and
organic hydroperoxide having 2 or more of carbon atoms as a

raw material is controlled 0.1 to 100 ppm.



