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1 DESCRI PTI ON METHOD FOR COLLECTI NG OBJECT MATERI AL
FROM SOLUTI ON 5 TECHNI CAL FI ELD The present invention
relates to a nethod for collecting an object materi al
froma solution. BACKGROUND ART 10 As nethods for

coll ecting an object materi al froma solution, a
distillation nethod utilizing difference in boiling
poi nts anong chem cal conpounds or crystallization
method wutilizing the di fbESEREPTIONSOIl ubilities anong
them are wused. 15 However, the object material nmaybe
deteriorated in heating because, in these nethods, an
obj ect conponent or ot her onents from am xed

sol U{HEFHOR SFORCALIBETTVE| OB IFEEMAFERIA, FROM SOLUTION
precipitated or crystallized. Further, |arge energy
often becones necessary for cooling or heating,

t herefore, these 20 areTﬂaﬁﬁ#gﬁﬁggigﬂ%nln t he

vi ewpoi nt of energy savin as anot her

met hege ﬁrébgﬂtdlﬂ@@f'?fﬁaﬁ ref t'kcp% R EE%rkBgYI‘.”fI‘.ectlng

(see "Chem cal Engi neering Hand 6th revised

Edirt i 60 e PRORSt SH1Y1 fiamﬁvgrsoilhl@iéﬁpar ation method
is a method utilizing difference in rates of passing

through 25 the |iquid nenbrane between an obj ect

conponent and other conponents in a raw liquid
material, for exanple, SAKERQUNBPRTIC|y known

e A AP A450T8E I EREOR00, Mt 2 Bt son,
adistillationmethodutilizing difference inboilingpoints
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. Furth_er, large energy often
becomes necessary for cooling or heating, therefore, t‘hese
are unsatisfactory in the viewpoint of energy saving.

In addition, as another method, a 1liquid membrane
separationmethodis known (see "Chemical EngineeringHandbook,
6™ revised Edition, pages 660) . However, the separationmethod
is a method utilizing difference in rates of passing through
the liguild membrane between an object component and other
components in a raw 1liquid material, for example, since a

publicly known separation technique(see JP05239469 A)

utilizing an emulsified membrane is a non-equilibrium
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separation in which an enul sion fornmed once is

di spersed in another phase to forma nultiple

-enmul sion, then extraction and reverse extraction are
simul taneously carried out, it_ cannot be satisfied
due to requirenents of conplex2steps and 5 operation
condi tions. DI SCLOSURE OF THE | NVENTI ON An obj ect of
the present invention is to provide a nmethod for

CQdRGEd iR rPRhee¢h BRt 8hbakibhofbAMER! dHidé®Ms dispersed in
containing 10 the object material, which can coll ect

t i odljear phaslect b af oxrn avhina bt hpaki Agmoisibr, stian extraction
required in distillation is not essential thereby
c@ndetaversdheedtfactiomt ar¢ atimndtanpeusiyacasripdaput, it
wi t hout deterioration and which is also excellent '
f KRN e bei 8apdFAledfdendiyyeaiiregents shccPrriehtsteps and
i nventi.on relanfs to a nethod for collecting an
oBIPEFR T T F T MRS sol uti on, which conprises the
followi ng steps: a step of adding a second solvent to

a solution conposed of an object nmaterial to be

col lected and a fR¥S¢LESINEGF TRE INCBNTISNNG
therewith to forman enul sion containing the object

mat er pal obfletbosehengresbienMnventich disetof pdwide a method
the emul sion is not uniformy dissolved in the second
sdloreaplleghdng anab iHcts mpdeatialgf rousa siolaties containing
enmul sion fromthe 25 solution. BEST MODE FOR CARRYI NG
otherpbieicRpteNiad + W ishe S8Rt cPAJERL the abisAt material

oq.jnev(\:ﬂt'xigﬁtr?éég:&.néoop%h% solution required in distillation is
not essential thereby collecting the object material unstable
against heat without deterioration andwhich 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 seclvent 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 i1n the second solvent 1nastate 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
different |yophilic 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 naﬁnly conposed of a
hydrocarbon and the hydrophilic part is a part at

whi ch nmainly oxygen and hydrogen are bonded. Specific

exesplested, t iemabeeLa1NABRLhgl atNtkbude @wgamiazts having
hydr oper oxi de such as al kyl benzene hydr oper oxi des

(A ferdyt tiarmﬂellmpd:rommmtcbdajend&mdually, for example, a
hydr oper oxi de, isobutyl benzene 10 dr oper oxi de,

t -Gy} PrhaaRe NI Hserod ae}ipaﬁbi\iﬁ»réypart and hydrophilic

hydr erOX|de .ot but hydr gper.gxi de)

3&&#&% deGE&ﬁ ﬁb %&&PW%&%J& RARY Iga part
or n rtlc IarI ky
hydroper o§$%?&§ %b?g qﬁy fxﬁb%é h?@%éggﬁ%ic part is
ar f I b
SoTBant ﬁ?@%*ﬁ?‘?séﬁ?e?}f%ﬂ% e%‘?fﬁgéﬁ At bofiB¥g S citic
Nadxanip 104 Bley-He ¥bYetblt hdwe sELDREc1s@V@danic hydroperoxide
preferably, organic solvents are used. Exanples of the
orgxrh ;aas ciMenibemzenelehkdétopesokikdgs (e.g. ethylbenzene

neth | et hyl ket one, methylisobutyl ketone), ethers (e.g.
prekde n- %mm§m%th%¢§op@§?§b§9puéseévéwébeezgne

X

et acetaIHa hat drocargons %8 ne
’Héﬁ octh ’é? BYaraPs i‘&@e) e alkyl
h g b nz % , .
”ﬁb?%%%zéﬁ?éé% e & € ty ghggﬁgyeé¥kgES& JEhe organic
t h%o;?éfcﬂh@ié €af beaf‘rﬂfﬁi.idé‘d W@E{@.ﬁi&@.@x@ﬁu@éfganic compound,
preferred. 25 Herein, a solution nmeans a liquid in
\ManﬂwpdntiﬂuxﬁrlyrmaxkyxmemSeﬁ@bﬁyaﬂbparbxldesfobnhined by
di ssolved in the first solvent.

oxidizing alkylbenzenes are preferably suitable.

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 liquid in which the object
material is substantially uniformly dissolved in the first

solvent.

Inthepresent invention, collectionof theobjectmaterial
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In the present invention, collection of the object
material 4 neans collecting at |east a part of the
object material. The second solvent is a one which
does not uniformy dissolve the object material and
does not uniformy nmix with t#e first solvent, and
which forns an enmulsion by mxing wwth 5 the sol ution
cont ai ni ng the above-nenti oned object material and

exfddtd cdibdls PF opeast es phib 8f JtREPoBHetematerial.
object material, and, for exanple, water is

pr ef emall eea&m@orsdﬂnagaﬂto iden pEseniichvipds omot | tnAermly

found that the rate of the object material to the

f iddstscslotev ghe ol edie madremicil a0dendssnot betfeemly mix with

extrenely higher than that of the object material to .

t Hdrer ELgsetsepleent | @ndwhdshyfeHRs AP sioRebY dbieidg with
sol vent could be effe

oL RPLatdan FankaThafStRT ARy T SRS R ecE material
s (ﬁﬁven hg;ﬂgrtsoj_}r&{;'ﬁ%ll %P%ﬂ ?f(tag\”vliq:ﬁ% g..s.‘gﬁ cgf thda object

IS Se

Ofnaitag-ifd i StarﬁP' gy é!ﬂﬁn%i@ ORh €61 i@tﬁféﬁéra‘ﬁ@é(?h

was not collected and a phase of the enulsion. As a

pr ef epakbeding B 1R padskat invehtgohhel temassEound that the
for exanple, a nethod using ultrasonic irradiation or
20-atechintiteabbdgictata ber isht dhgheiHimst smqﬁl ipgthe formed
menti oned above, the emulsion is forne

l%%%d’%%ﬁﬁ%ﬁf@@Y thr%gl?ﬁ&e%lh@? q'%?t oPfi ke object
| yt th | t / h |

SN PIe 582000 SO MG OBRL0L RSN Sty ene

| e 0 #5"*%2‘2 DY rpeerw A1 oveghiPest 386ushi bb 8tE8Etively

SI1 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 solution with the second solvent and/or
mechanically agitating the mixed liquor thereof. It is
separated into two phases by beingallowed 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
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For carrying out a step for separation of the enul sion
obtained in the enmul sion-formng step fromthe

solution, the solution phase conposed of the first

solvent and the object 5 material which has not been
col l ected and the phase of the® emul sion may be

separated at an interface of the both phases. In the
present invention, there may be set up a step of

C plah@etiiang wofi dh @agbnett bBBhetbalebted bha endl phase of the
after the 5 separation step. As a collecting nethod,

a emellizadrohag i eepiarg tieldeatan dnderfiacecefitthd bgdih phases.
separation, a nethod of collecting through extraction

of thénobhecprﬁaeetuJammnbmnhetwgn@n hssiset aw a step of
extractant or the like, can be listed. In a case
efep#&@tqtémlg 96 the phigFefmatertal cf%téﬁé%ulo?i‘m ‘agter the
carryin xtraction with an extractant of which a

b &ePETS qﬂﬁ Pt he extractant is lower than both of

the ORgeaCéomsmg nhold1% 7EEABE SPLYBIL ot hEHIPEmuls1on

t hen subj éc anextrac m xture t bt ai'ne

diggt 'cleln%t:'i%ggr Ss%%'ﬂit&cé{‘d £adarda tde &Pl E&éting through
mat eri al he mét hod of the present invention can
bexpirelcariabl y£ tpploebdiomattelrdadt f£aopathe @medsion using an

~concentration step in a process for producing

pespyaetandxdddheohike niceg e ligliedat Ipm gasp off extractlon
obt ai ni ng an organi ¢ hydroperoxi de bé oXi dat|% i h
odgake (Pl?ﬁﬁﬁﬁﬁhr’?ﬁ t2 B8R RS LEFRETEPRG OB eX Lot wit
concentrati h:ﬁi per o e n
i
BB PRk oas, f 990804 HHELAR Rl W tndlegcractant 1s
r Aweign %ocl:rl'g BitGe Qﬁgéeﬁ%ﬂﬂéxdfai’\ﬂahﬁ ﬂﬁé’@é'c‘%ﬁﬁl solvent,
or exanple, JP2003-327576 A). As a preferable
S%@thle@: Qh&ﬂpbabgécu:hhg gasextiheredcmixbare thus obtained
to distillation to separate and collect the objéct 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
oxldation 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 (for example, JP2003-327576 A).
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.
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illustrated a case that the object material to be
collected 25 is cunene hydroperoxide (CVHP), the first
solvent is an organic solvent containing mainly
cumene and the second solvent is a solvent containing
mainly water. 6 EXAVPLE Exa#ble 1 An organic sol vent
containing mainly cunene as the first solvent
cont ai ni ng 24. 7% by wei ght of cunene hydroperoxide 5
(CVHP) as an object naterial ,gxyagem@nt acted with water
as the second sol vent .under ordinary tenperature and
pExample dnd m xed by ultrasonic irradiation until an
aqueous phase becane clouded. After thus obtained

m xedil iopdahimsodivieptedontainiagdnahnly q:tnfeem%ﬁﬁ d¢he first
was separated into an 0|Ia§hase and 10 _an aqueous

pF8d¥edént SPREAGNANG) odfied® MUMSLERL of S umpRsoh¥droperoxide

e Bl B n s ALEET A S IR R8kor as tne
c %QEE)gfdu %Qllv%?&a hﬁ'ii'eg'n orti?.hal‘f' ¢ Hﬁlggga‘%%:@ gnh\'\ﬁges sure and

ases transparen eous ase a

0h1|ixB ul&fﬂa%rodlftelerhaﬁaeisnvm&fﬁ%ﬁraa@éoaé pHdse became
when a P concentrati on was neasured y an

| edondiedi.c Aftentthas dbeatnedemixeti Dhquad was3&dhywed to
weight. It is found that CVHP existed at the rate of
25tandbyunidilgithel A ighd dswhet Eoparadedcdntenenardd pbase and

66. 3% by wei ght and was sel ectively collected. 20
ERBnPABCOUES P%Fsﬁrp%‘?'@%%‘iﬁbn%& i %%Sﬁ@%ﬂ:ﬁma@eous

ngg%{e-:: %?Jngtglﬁ@#éllgr %:%es%lvo%rgeé: oenngu s r9 v;aé}s 61/%0 ated. This
clouded agqueous phase was subjected to centrifugal separation
for 1 hour to obtain two liquid phases of a transparent
agqueous phase andan oil phase. Afterthe oil 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 welght in the solution
was concentrated to 66.3% by weight é.nd was selectively
collected.
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 65T
about 1200 kPa, the resultant was separated into an oil phase
and aclouded emulsionutilizinga difference between specific
gravities thereof.

This clouded agueous phase was subjected to centrifugal
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hydr operoxi de (CvHP) as an object material and a

sol vent containing nmainly water were nechanically

agi tated under 65t 25 about 1200 kPa, the resultant

was separated into an oil phase and a clouded

emul sion utilizing a differencé between specific

gravities thereof. This clouded agueous phase was

subjected to centrifugal 7 for 1 hour to obtain to

t Wl ilqhodrplhasestafina tbr @épspaigiid pHEeeWS ofhaserafdparent
an oil phase. After the oil phase was separated off,
wagrnep UG\ onandrinrat 1 phases Afdasurlesloh) poadeodamseparated
titration nmethod, the concentration was 69. 0% by

weifght when ® (GMHFue@nceat raviPnewiast ateagunete byntan gfodine
24 6% by meh in the solution was concentrated to

gﬁmgndt%sw%‘é?%%%?? ¥aP 18Tt bi’by’etiﬁ!é‘t It
e L G AN E CB o o
prtﬂ\é' g%q.l.lltqogew}l%d d‘oq{ce%cgllaec‘%d ngj LR e?%“ af.&l'ﬂ: ai—lnﬁ was

roma solution containin
%u%ltll%tlwn@:otﬂl%&l@@ctby L AR vd fneht £bndgabpEPation.
of the solution required in distillation is not
essential thereby collecting the object 15 materi al
unst abl e agai nst heat w thout deterioration and which
is also excel | ent IHBHSTREADiéRBbIﬁBBGﬁIQﬁérgy savi ng.
8 CLAIMS 1. A nethod for collecting an obje
mat er PGFOF %ﬁgato EBERTSFEN LN Ve IR 4 §B§rﬁh‘"ean be provided
f %' Jn8.¥é'h”8 Eaﬁpéoﬁegtghspaﬁfo§9gc9gmé‘t%%igﬂdf§8}nvsnéolution

ut I on
containingthe ocbjectmaterial, whichcancollectingthe object

material in which heating of the sclution required in
distillation is not essential thereby collecting the object
materialunstable 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
solvent, then mxing therewith to form an enul sion
containing the object material in the second sol vent,
in a state of not wuniformy dissolved in the second
solvent; and 10 a step of separating thus obtained
emul sion fromthe solution. B The nethod accordi ng
to claiml1, wherein the first solvent is an organic
sol vent and the second sol veng, jsymater. 3. The

met hod according to claim 2, mﬁereln t he object 15
material is an organi ¢ hydroperoxide. 4. The nethod
according to claim1, wherein the emulsion is forned

usi ng wl t AagephedofoPEebBDE 68l ngUht abbpact Smadleial from a
nmet hod according to claim1l, further conprises a step

of sedlltdctni, nghtilvd algjrgoti swst entieal fdrlmwitrige smPSi on

20 obtained in the separating step after the |

separ aisen PEpRddi nT ReSHEPHS FAVEBIFAFE 818 E40m gomposed

wh in th t f. collecti h ' terial

S AP T S AP B0 05 L R Stk e
7. .The neth i ng, t i m_5, i ep.

Ty TR TS, CERORM LB s pHecen Loecshegng o

CORPLi3RSnma PELh Gt I AG Hd @ RRIRC EoMBLeki, ainfd Rdthe of not
emul Sion using an extractant. 9 8. The nethod

ac e diciehllyo dlsidnved whertia dduwrextgalctant ; iand one
having a boiling point |ower than that of any of the
obj ect amatepi af aenarheisgcbhdss@nghnedgem¢¥éiﬁEtﬁé@m the
ac%%rltﬂtrl%nt-o claim8, further conprises a
2. The method according to claim 1, wherein the first
solvent is anorganic solvent and the second solvent iswater.
3., The method according to claim 2, wherein the object
material is an organic hydroperoxide.
4. The method according to ¢laim 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 collectingtheobject material fromthe emulsioncomprises
centrifugal separation.
7. The method according to c¢laim 5, wherein the step
of collectingtheobjectmaterial fromthe emulsioncomprises

extracting the cbject material from the emulsion using an

extractant.
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5 step of separating the object material by subjecting
an extracted m xture obtained by extracting the
object material fromthe enulsion using an extractant
to distillation. 10. The method according to any one
of claims 1 to 8 wherein thécollecting nethod is at
| east a part of an concentration 10 step in a process
for producing propyl ene oxi de conprising an oxi dation

step 8f 1Hd AbBhBE AtdFdRlY €olyITHORET, Midlfe DY the extractant
oxi dation of an organic conpound, a concentration step

olls & e hiavdingng boeldngapwinthydwerethindehatBany of the
epoxi dation step of obtaining propyl ene oxi de by

r ehdectigmaterdadaming the megamgersodiventni t h propyl ene

11. A process for_produci ng propyl ene oxide, which )
conpr ¥ sethe MethemhacirEdidls do 68edMmBngtuFtBpgafPRPrises a

OB R B bl AP LAL B A ecking an
; ! trat | : -
DEREERELEN (el SUDAR RROKY G AL ELER ol 081860 Mikertan
WeBmPEARY bRNG siWRChEiRg & leS3fack 4! ttPfaild¥ @ 11ation.

concentration step is any one of clains 1 to 8.

10. The method according to any one of claims 1 to 8, wherein
the collecting method is at least a part of an concentration
step in a process for producing propylene o:iide comprising
an oxidation step of cbtaining 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 propyvlene oxide, which
comprises an oxidation step of obtaining an organic
hydroperoxide by oxidation of an organic compound, a
concentration step of concentrating the organichydroperoxide
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.




