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PCT/ JP2004/ 013991 1 DESCRI PTI ON METHOD FOR COLLECTI NG
OBJEGP2RERPA. FROM SOLUTION 5 TECHNI CAL FI ELD The
present invention relates to a nethod for collecting
an object material froma solution. BACKGROUND ART 10
As nmethods for collecting an object material froma
solution, a distillation nethod utilizing difference
in boiling poi nts anong chem cal conpounds or
crystallization nethod wrscrIirgge difference in
solubilities anong them are wused. 15 However, the
object material naybe deteriorated in heating

because, in these nethods, an object conmponent or
otheMEﬂﬂﬂﬁxﬂﬂﬂnQPHﬁEﬁﬁ¥NGnQﬁﬂﬁ@ﬂﬂH&TE#IMMQTRQ% SOLUTION
sel ectively evaporated or precipitated or
crystallized. Further, large energy often becones

necessary for cooling efore, these 20
are unsatlsf actory int é}wfe% Fr#é]‘g[; energy saving.
In t lj qu e
aggll néﬁﬁ %ﬁ#&ﬁfﬁ}ﬂ“?é&%¥e§it 4 thHBHbféE collecting

separatlon (see "Cheni cal Engi neering

HapdReplect Gldtdr@dised-dudid iynufiages 660) . However,
the separation nmethod is a method utilizing

difference in rates of passing through 25 the liquid
menbr ane between an obj ect conponent and ot her
conponents in a raw | i qBRAERGBOENPaRRTf or exanpl e,
since_a publj known seﬁaration t echpi

SPossasmstRdstdr P Rt ERa M r el es CheRERL g ona gotution,
r“”hfggliiQEingPQHBH%¥E%195%?9%ifferenceJJ1b0111ngp01nts

among chemical compounds or crystallization method
utilizing the difference in solubilities among them are
used.

However, theobjectmaterialmaybe deterioratedinheating
because, in these methods, an object component or other
components fromamixed solutionmustbe selectivelyevaporated
or precipitated or crystallized. Further, large energy often
becomes necessary for cooling or heating, therefore, these
are unsatisfactory in the viewpoint of energy saving.

In addition, as another method, a 1liquid membrane
separationmethod is known ( see "Chemical EngineeringHandbook,
GmrevisedEdition,page5660).However,theseparationmethod
is a method utilizing difference in rates of passing through
the liguid membrane between an object component and other
components in a raw ligquid material, for example, since a
publicly known separation technique(see JP05239463% A)

utilizing an emulsified membrane 1is a non-equilibrium
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2 separation in which an enul sion forned once is
dPEpereud/tilp?9lanot her phase to forma nultiple

=enmul sion, then extraction and reverse extraction are
simul taneously carried out, it cannot be satisfied
due to requirenents of conplexX steps and 5 operation
condi tions. DI SCLOSURE OF THE | NVENTI ON An obj ect of
the present invention is to provide a nmethod for

cebhaehitAgnain OPh L6 ARiefiu1didH FrmeTObrteOfls dispersed in
containing 10 the object material, which can coll ect

t ABRo@hEpeqiha®d &id dbrinna Winiudh ilpdlad iHequudsithe tbéuntéxraction
required in distillation is not essential thereby ]
cehflerevagsehexdbpediomaae Aimystaasiaislggpastighgut. 1t
wi t hout deterioration and which is also excellent

f EBRANPRELY i SAipei ke bauentp FRERIT#Ren S Oﬁqgoﬂpjr?&nﬁtel’s and
i nventi on relgbgi_to a method for collecting an

oBPEERLHRPeFP r8M%& sol ution, which conprises the

followi ng steps: a step of adding a second solvent to
a solution conposed of an object nmaterial to be

collected and a fDirseLosVREeRr THH) INVENTION NG
therewith to forman enul sion containing the object

mat er Anlob jedthefsthenmresdntedinviem tad oot At et @prwiviidle a method
the emulsion is not uniformy dissolved in the second
sfbverrllenting Arepbdecdapatariag K¥RK 2opPhPhégn containing
enmul sion fromthe 25 sol utjon. BES

| . L T, : FOR CAR%?“RE% rial
OUreTPRIPRVERATERLAA -t KBIGReSBAL CPRVEREI BT A" materia
obj &Gl IpGEr1 A & @ Per LI ERPIE iR Fea in distillation is
not essential thereby collecting the object material unstable
against heat without deterioration and which is also excellent
from the viewpoint of energy saving.

The present invention relates to a method for collecting
an object material from a solution, which comprises the
following steps:

a step of adding a second solvent to a solution composed
of an object material to be collected and a first solvent,
then mixing therewith to form an emulsion containing the
object material in the second solvent inastate of which
the emulsion is not uniformly dissolved in the second solvent;
and

a step of separating thus obtained emulsion from the

solution.

BEST MODE FOR CARRYING OUT THE INVENTION

In the present invention, as an object material to be
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collected, a material having at |east two parts having
dPETEPaet4/qlgdphi | i ¢ properties individually, for
exanple, a chem cal conpound having a |ipophilic part
and hydrophilic part, can be listed. Generally, the

| i pophilic part is a part 5 nainly conposed of a

hydr ocarbon and the hydrophilic part is a part at

whi ch nmainly oxygen and hydrogen are bonded. Specific

exanketcdl, Whaathirach miardlat Nddte tW@aurts having
hydr operoxi de such as al kyl benzene hydr oper oxi des
(digfeethy! beaprbiichydspeet bas dedicuidbrel ly, for example, a
hydr oper oxi de, isobutyl benzene 10 hydr oper oxi de, o
t chemyicedngenponydriopeiodialdyipophd ldikpart and hydrophilic
hydr oper oxi des (e.g. t-butyl hydroperpxidg%&_The ,
oP@&i%i-ccamPgr bheFodi d &S enaT Hel oot BrnkP R bkigPar g a part
an _qrganic co und, .and particul atl I .
natBae: BePAREERTa b FaEgRaThRh S e ByiiaE part 15
a rap i | g MEMorl®W .PSpéciti
s%l%%‘feg\?hl C &i}jﬁﬁg%%?geo%%% ;{ggjhfg&r%r?aﬁéigl gnd doe% HEEE

Nekapile@r & ¥hel ob yéd Hmhiterieaoikt16d veglnic hydroperoxide
preferably, organic solvents are used. Exanples of the

osgeahi @ssalkylbenrenedhjdtgreoxislas (e.g. ethylbenzene
met hyl et hyl ket one, nethylisobutyl ketone), ethers (e.g.
2byériepeacidde .n dynef ce tivsinoperaisls jsdutigrkognzepe

et hyl acetate), aliphatic hydro akgpns e. - hexan

PHBFORRE Ox et R e ttel. e S

h¥%r r . g. gfnqg% tql 204 .
.g. L=DUt e I . The organic

HSRERNR Ak G PNt B GO, e ors

t RE3E opRiicRN el CaiPbe 8b2ERhie BYSk P4 8% DG S nH¥ganic compound,

préferred. 25 Herein, a solution means a liquid in

Waingh plafie iehjleatl v ,malay e e s igtdardpeatdyides fabtdined by

dissolved in the first solvent. In the present

i owdiditlizdmg celkgibeorevkst hreobjreferabtlyy isglitable.

The first solvent may be a solvent which dissolves the
object material and does not uniformly mix with the second
solvent, preferably, organic solvents are used.

Examples of the organic solvent include ketones (e.g.
methylethylketone, methylisobutylketone), ethers (e.g.
ethylether, n-butylether), carboxylic esters (e.g. ethyl
acetate), aliphatic hydrocarbons (e.g. n-hexane, n-heptane,
n-octane, n-decane) and aromatic hydrocarbons (e.g. benzene,
toluene, xylene, ethylbenzene, cumene, t-butylbenzene}, and
among these, aliphaticoraromatichydrocarbons are preferred.

Herein, a solution means a ligquid in which the object
material is substantially uniformly dissolved in the first

solvent.

Inthepresent invention, collectionof the objectmaterial
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PCT/ JP2004/ 013991 4 neans col l ecting at |east a part
oPCTHE2eya8e91mat erial . The second solvent is a one
whi ch does not uniformy dissolve the object materi al
and does not uniformy mx with the first sol vent,
and which forns an enul sion by mxing with 5 the

sol ution containing the above-nenti oned obj ect

mat eri al and exhibits |yophilic properties with a

gﬁQHHSOEOHE%CQEh bt TR & paAtdoff AneX BTG MESFial.

is prefera ccording to the present invention, it

was foHadsbbBahat Be1vahe 95 khenebjvhgthmabers alott @niifermly
first solvent in the formed 10 enul si on becane

edtisepiiy thelodrjeidttamat baladfaridhdoeljmet unigtosmilat mx with
the first solvent in the solution, nanely, the object
miherf &fst maltvent .r sndsehientfagdid anpem %@@u%wmng with
concentrated. In a St%§90f form ng the enmuls

mtiaedsv%aﬁb?ndmwna ThuePaReaneR tEpBedepBipet matertal

oRh Bl PSSR A, PP R ST ER obsect
218 a§0! 'aﬁat e%@ﬂ%ﬁm@e Wit d8 LRt FRL RS, a

preFera '€ mxi'ng method for form ng the enul sion,

for exagpraing tethedpissagt ulivasoiie, irradiadidund that the
20 mechani cal agitation, can be listed. Nanely, as
meatieon® dheabbyect et eamia b itonthe ffigstedobyent in the formed
irradiating ultrasonic to the mnxed Ilﬁyor of the

semyLisden ﬁaﬂﬁ‘—e exdaeme lgonisheratdias chakcithithg 1gPIect

o Sl ke thent Lpat agon pBfetn b spfetERR Befdry. tne
Zgba%rc'{] ng.tte?‘ “igﬂles'ﬁ‘?&; AV CAIW M BhuBa BERFMctively

sep ratron o mu on
concentrated.

In a step of forming the emulsion, a mixed liquor of the
solution with the second solvent is separated into a solution
phase composed of the first solvent and the object material
which was not collected and a phase of the emulsion.

As a preferable mixing method for forming the emulsion,
for example, a method using ultrasonic irradiation or
mechanical agitation, can be listed. Namely, as mentioned
above, the emulsion is formed by irradiating ultrasonic to
the mixed liquor of the solutionwith the second solvent and/or
mechanically agitating the mixed liquor thereof. It is
separated into two phases by being allowed to stand still after
forming the emulsion.

For carrying out a step for separation of the emulsion
obtained in the emulsion-forming step from the solution, the

solution phase composed of the first solvent and the object



10

15

20

25

obtained in the emulsion-formng step fromthe
SROTIFE9A1/08398L sol uti on phase conposed of the first

sol vent and the object PCT/JP2004/013991 5 nateri al

whi ch has not been collected and the phase of the

ermul sion may be separated at 8n interface of the both
phases. In the present invention, there may be set up

a step of «collecting of the object material fromthe

e Sk PA1 afh £EhtHes osed@tdIN sdedd Asd alnolgtendd rief the
nmet hod, a nethod of subjecting the emulsion to
canitsfogalaysbpasepavated atebhothoérfate edt thg bdtbmpjlases.
extraction of the object material fromthe enul sion

usi nglmrthee pressndninyentien.j thereaRaebei SEEIUP | step of
case of extraction, 10 it isrg%Fferabl%}to uge, steps h
oFotheehing utheqbirst sRtendrl LRoB G EPYNEigp atter the
which a _boili poi nt of the extractant is |ower than
bOPRABRELRR %g%80t material and the second sol vent,

furt her Eﬁﬁg%§€§¢§:é@ﬂo&pdﬁ%fﬁ&&%@éﬂﬁﬁéﬁﬁiﬁ@ﬂﬁeemulsion

obt ai ne ation to separate and col lect the

opp ecén PRl ehhah - sdpatheisRt hadmekthble offr ed@nlecting through
i nvention can be preferably applied to at |east a
péextraftaoncahdtrt obtieon saeprial frge dbessmfipsion using an
produci ng propyl ene oxi de containing an oxidation )
sexprattapt simthg ldkeor ganike higEeferldkp f@g§of extraction,
oxi dation of an organic conmpoupd, a QoncenEra

, t] t .
ohT 3G BOREERAPAE HE 43 SEPEANTE IRTOPN GRTdE ERECRROD With
i dat i t f. tai.ni. i .
BB R Phend G i Ap bR Lok BBYLENGe Ded ¥ actant 1o

({8%e£Xa1H BotHRAO PRI bt MaterAs128aRd @Ry 38k6nd solvent,

specific exanple of this case, there can be
i Fhusheat EHedl Sabfetbahgtie @bfesdtediniitalirde cttes obtained

col l ected
to distillation to separate and collect the object material.
The method of the present invention can be preferably
applied to at least a part of an concentration step in a
process for producing propylene oxide containing an
oxidation step of obtaining an organic hydroperoxide by
oxidation of an organic compound, a concentration step of
concentrating the organic hydroperoxide and an epoxidation
step of obtaining propylene oxide by reacting the organic
hydroperoxidewith;mnpylene(forexample,JP2003—327576A).
As a preferable specific example of this case, there can be
illustrated a case that the object material to be collected
is cumene hydroperoxide (CMHP), the first solvent is an

organic solvent containing mainly cumene and the second

solvent is a solvent containing mainly water.



10

15

20

25

25 i s cunene hydroperoxide (CVHP), the first sol vent

i BCEHP2@HEHAPY sol vent containing mainly cumene and

the second solvent is a solvent containing mainly

wat er. PCT/ JP2004/ 013991 6 EXAVPLE Exanple 1 An

organi ¢ sol vent containing mainly cunmene as the first

sol vent containing 24. 7% by wei ght of cunene

hydroperoxide 5 (CVHP) as an object material, was
contacted wth water as the sga@pd,gsol vent under

ordi nary tenperature and pressure and m xed by

uEkeampeei ¢ irradiation until an aqueous phase becane

cl ouded. After thus obtained m xed liquid was al | owed

to Strapdgantic sohwehitguenit avbsinggeainlyl dumteneaasothe first
phase and 10 an aqueous phase containing a cl ouded
eFALYPBE, %@taamaaas 2"ph%{%@Yc‘ﬁ?l%%]ilﬁ|9fg°t1ﬁ§n8|1'b‘(f%i%‘%9er°”‘1de

CTHBETTRd 55 BERHE R LR R FRLSR G B G cne
e U e aéﬂéeféﬁﬁggsﬂ&%sue

Sﬁ@.ﬁéat ul@x%fsfo’nl\&hff‘ré‘d%foﬁ UENt hatd Qe V@S phase became
nmeasured by an iodonmetric titration, the

cencafedat i QRf vas ﬁﬁ1§%lb1yailm@|’l'hlxéﬁ 1s5ghibdimdas tdohtowed to
CVHP existed at the rate of 24. 7% by weight in the
seltandonntids thendéanidt wdst separayePyingpghnh ahd Neadse and
selectively collected. 20 Exanple 2 After an or [

s6pv@wﬂeeeﬁt&%ﬁ%f%ﬁ%ﬂ%ﬁ%@ﬁé%&%@m#?&@ﬂ sgvgle‘%ﬁuews
C%E}]a%%nlgg ﬁlgﬁ%ggt tePlt d|°f GYIENS hwgto%ego%@ed This

( a %0
clouded agqueous phase was subjected to centrifugal separation

for 1 hour to obtain two liquid phases of a transparent
aqueous phaseandanoil phase. After the 0cil phasewas separated
off, when a CMHP concentration was measured by an iodometric
titration, the concentration was 66.3% by weight. It is found
that CMHP existed at the rate of 24.7% by weight in the solution
was concentrated to 66.3% by weight énd was selectively
cellected.
Example 2

After an organic solvent containing mainly cumene as the
first solvent containing 24.6% by weight of cumene
hydroperoxide (CMHP) as an object material and a solvent
containing mainly water were mechanically agitated under 65C
about 1200 kPa, the resultant was separated into an oil phase
and a clouded emulsionutilizinga difference between specific
gravities thereof.

This clouded aqueous phase was subjected to centrifugal
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15

containing mainly water were nmechanically agitated
uRGEHPaBRO12®labout 1200 kPa, the resultant was

separated into an oil phase and a clouded emul sion
utilizing a difference between specific gravities

thereof. This clouded aqueous 7phase was subjected to
centrifugal PCT/JP2004/013991 7 for 1 hour to obtain

to two liquid phases of a transparent aqueous phase
apdradl RbhrPh8ssptAihetol Hifo 0l @SEhaBSs SEP atesthsparent
of f, when a CMHP concentration was neasured by an

I agduBeustpHda=as avd afrliloshasdeAcoaeahia alil phavewatsd¥arated
by weight. It 5 is found that CVHP existed at the rate
obfZ4. ekeby awEMiiRt Coancehtrsbiani vaswasasvrednbyaeadiodine
to 69.0% by wei ght and was selectively collected, by

t fétzpdiennBathodedtBP MV raNRISHYSN L2 - 0% by weight. It

APPLL CABIL LI TY 10 A di t h ' ' . .

e Eouan BRI S L PRote e oI T Al g BY Weiant in
. i et AR an

kb7 O gRnC loar, ST el ol SR T BV PIPEI 5, was

WakGRBheabh B9 cofl1kke 0! Wy Ahe eWdvcthddtioned operation.
distillation is not essential thereby collecting the

obj ect 15 material unstable against heat w thout
deterioration and which is also excellent fromthe
vi ewpoi nt of ener gyNBEUSTRIAL RERPUPORBILETE001 8

CLAIMS 1. A nethod for collecting an object materi al ,
fr om ACCRBLLRI P thi RFL YN AIYERLERD .f EREEGI TR Dedpsevided

ggﬁgggggdogo%dggfgegt238029 ooﬁggptmégegigglg£$8na solution
containingtheobjectmaterial, whichcancollectingtheobject
material in which heating of the solution required in
distillation is not essential thereby collecting the object

material unstable against heat without deteriorationandwhich

is also excellent from the viewpoint of energy saving.
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of an object material to be collected and a first
sBEV/ERE00LOLHER mi xi ng therewith to form an enul sion
containing the object material in the second sol vent
in a state of which the emulsion is not uniformy

di ssol ved in the second solveft; 10 and a step of
separating thus obtai ned enul sion fromthe solution.
2. The nethod according to claim1, wherein the first
solvent is an organi ¢ sol ventcerxMg he second sol vent

Is water. 15 3. The nethod according to claim 2,
wherein the object material is an organic

hydr operoxi de. 4. The method according to claim 1,
wher el n dreethofisfon cpileckhpd asi ﬁQJaPtra%ﬁfféaér from a
mechani cal Hgltatlon 5. The nethod according to claim

1SoLuEEARY ﬁﬁpl§8§P£1526 §P§p Lot Lo g BT S he

bj ect f th
gejpz::%tq% Bdgg'{qgr % eoslmépar at’i r?gpt%?egeﬁd%i@ﬁ%% composed
FrggtéﬁEQ&ﬂ'ﬂg éPlgia£81§E a@@&@%fb&rﬁhétéﬂkiﬁst solvent,

e object materital fromthe enul sion

CQHEE'ﬁ@ﬁlngentﬁéf@ﬁﬂfhsﬁéaf@fmoﬂn ghuTlsidhechnthading the
according to claimb5, wherein the step of collecting

t bejebjecateantialiial tireosetbhedesulsenh conpr s¢es¢e of which
extracting the object material fromthe enul sion usin
atheenuliani s TRy PEoTMAY BBigpe v eg! inHheEpRERA solvent:
according to claim7, wherein the extractant is a one
h&%Ang a boiling point |ower than that of any of the

ObjeCL g%gSrB% §35L£JEE§§H¥HEE58£¥§EBed emulsion from the

solution.

2. The method according to claim 1, wherein the first
solvent is an organic solvent and the second solvent is water.

3. The method according to claim 2, wherein the object
material is an organic hydroperoxide.

4. The method according to claim 1, wherein the emulsion
is formed using ultrasonic or mechanical agitation.

5. The method according to claim 1, further comprises a
step of collecting the object material from the emulsion
obtained in the separating step after the separating step.

6. The method according to claim 5, wherein the step of
collecting the object material from the emulsion comprises
centrifugal separation.

7. The method according to claim 5, wherein the step of
collecting the object material from the emulsion comprises
extracting the object material from the emulsion using an

extractant.
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9. The nethod according to claim38, further conprises
aPCBIBepObT998eparati ng the object material by
subjecting an extracted m xture obtained by
extracting the object material fromthe enul sion
using an extractant to distilPation. 10. The met hod
according to anyone of clains 1 to 8, wherein the
collecting nmethod is at |least a part of an

Conce&Ft &‘ﬂ%'nﬁ{‘t JPaskBRaiRge FLAGERST [ YheRlAdUEhd@xtractant
propyl ene oxi e conprising an oxi dation step of

obsé al BinROhatifgoRmdinwl prenexideebythaxitdatt of afyanf the
or gani ¢ conpound, a concentration step of

colngeot raétagisheandghhecshygdndpepexetds-and an

epoxi dation step of obtaining propyl ene oxide by

r eact9 ng}'hehéleﬂﬂ‘fg)a]nﬁ@ccﬁglﬁygdﬁ@p"élé*ﬁ“d@ vﬁ%tfp%p?;ﬂwses a

CoieR ) BES sapanatlald orhst BBIBFoMATETR BB oFkiReting an
h%ﬁéle‘%f{;g?l e b\%/reoélb?. 241,29 § e%:oi&%ﬁ'lecftﬁgr@@jéé@t nfaterial

concentratin or gani

hygdsg p@ﬁ@ Xéﬂﬁlgggﬁngs fRgCRAX bQ@E'a@ﬁl ahiteRo0li@RHANR/AGN .
propyl ene oxid reacCting the organi c hydroperoxide

with pg pmhb&i&hdﬂwa@ebﬂdlﬁg tloessy oaepdt tlaimsheto 8, wherein
concentration step is any one of clains 1 to 8.

the collecting method is at least a part of an concentration
step in a process for producing propylene oxide comprising
an oxidation step of obtaining an organic hydroperoxide by
oxidation of an organic compound, a concentration step of
concentrating the organic hydroperoxide and an epoxidation
step of obtaining propylene oxide by reacting the organic
hydroperoxide with propylene.

11. A process for producing propylene oxide, which
comprises an oxidation step of obtaining an organic
hydroperoxide by oxidation of an organic compound, a
concentration step of concentrating the organic hydroperoxide
and an epoxidation step of obtaining propylene oxide by
reacting the organic hydroperoxide with propylene, wherein

at least a part of the concentration step is any one of claims

1l to 8.



