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Abstract

KHRTIE, BEFRICF /A XOKE (F/KE ) FPRUEIZIVIILIa>ERVT, #
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2o ESIC, MANBZRBBEL T, EF/NF(AUNPS)DEREEEILERA K I,

T, BBAMOET/N—ICHREAEERAEBRL L. DRAZEZA/HF—22CREBEKEBER.
BERREZTOCETWORIZINI a > #ERLE, NRAEXRY, HIBEOELZD R
EEMAZRETRHET, BRRREMICENLT / KEFrEsnklerbhrri, £, R
HEMRHORES I IAAZESAH—OBELEREOAGICKY) . KEFRZL100 nmA 5200
NnMOEERTHBITDENTEL, HtLWT, BURBEL T/ KBICARBEREZEELE/N—%
BAML -, XRBHICL>TERET 2, EEREFEMBE(SEM)IC LD RER L EBREFE
MEV), KERENMBVWEEREMUALRY, BEZE< IR EKFBEOMEICL > TEEAD
FERAFBEEN, ZREFMEALEZENDY 2/, €8I0, KEFERE., KEREEEZHREHT
CET, AR, R, EREBSEOHABEZHHITDENTEL, ChSOR—TABIE
EZtoluenellREBEL & Z D, MUYAKBEBL TWEY, ERBAFEKXOBEANME S W TEHIC
B, BEATEtoluene N ERAICEEL ECETEITERENBOL TERAICA > EEERT
Wa, it T, ZHAEBERZRILEMRARICBETRELESS, HARNICAUNPSAERL Iz,
BEARGFERL ZAUINPSO BERA7 AT HBICARTZELEREEZEL 1, 512, ExAl
NEE. RILEMBABNEERELEENEEBET, AUNPsOH A X2 HIETE 1=,

We here intended to prepare porous structures by using W/O miniemulsion as a template. First,
the dispersion of water nanodroplets were generated by W/O emulsification where cyclohexane
and dimethicone were used as an oil phase and a surfactant, respectively. Then, they were
accumulated by centrifugation, followed by the addition of monomers containing photo-initiators.
Subsequently, photo-irradiation (365 nm) was conducted to polymerize the monomer mixture. It
was found that a porous membrane was obtained and, in addition to the size of pores, their shapes
could be controlled from closed-cell to open-cell by tuning the volume fraction and the size of
nanodroplets. Next, in order to chemically modify the inner walls of porous structures, we intended
to produce gold nanoparticles (AuNPs) by immersing the as-prepared open-cell structure into the
HAuCI4 solution. The resultant structure turned purple due to localized surface plasmon resonance
(LSPR) of AuNPs. Moreover, it was possible to tune the size of AUNPs by changing not only the
HAuCl4 concentration but the type and the concentration of the reducing agent.
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Preparation of porous structures by miniemulsion templating method and their applications for separation membranes

1. HIREBRFROBE

AAETE., HBRIZF/HAXDOKE(F /KB DAL ZITIIL aVvERNT, A EELE-ZILERDEE AT
LN, B [EE A DOBRREZRIELTWS, AFE(X. F/KBOEBAREZHERLLE-SAEERERDERLRNEEE ALY X-
TIEE) DHIEEIT o =, SHIC, A RNEEFRISHEELT, ﬁﬂ'/*ﬁ?(AuNPs)G)EE'ZH’EAH:.%;*.J%T:Q

FTHBEDOE/I—ICEEREEEREBNL. IRFESA P —EEOREKEES R BERBHETSIZETW/O RIS
I I EFERELE FIFRAELY HB EQERLGLIAEENFIEESTHILT. BBERE I’_{l EBnf-r/KEhFELNIzZE
Nhbhotz, £, REAFEFIDEES SV IRFESA YV —DIEFLEEDRAFICKY . KEEEH 100 nm N5 200 nm D EFET
HEHTDIENTE - BT BORBLIET/KBICHRBRFIZSOCE/ IR FMLIE. ABFICL>TEEZToz. E&
MEFEMBSEMICEIMRBRLERBHT LY. KEEENMBEVNSE(TIMIALETY . BEZS(TIEKEROMEIZL>TE
BROBEIABRIN, ERENERLI-CEN LMoz, SEIT, KEEE. KERLGELRAHTH5ILT, ALE. K. LEREREL
EDWMEEERIET HENTE, CNEDR—FREEARZE toluene [ZRBLI=EZA. ML FALIFABLTW A EEAIESE
DEELAHIZ SN TEBRIZo1=, BB FL TIE toluene MEMAIZZBELI-CETRIFEENHMAVLTERIZHSI=EEZTNS, i
WTC. SAERERZIEILEEESRICEESE-ECH, HIFLNIZ AuNPs AAERLT=, BERIZER L= AUNPs DBEREISX
EUHRBRICHETIERBEEL, SOI2, EXFIDEE. BILEBBRBERELZEILSESHTET. AuNPs DH A XEH|HTE
1=o

2. MIREBRRAEEOBE R

We here intended to prepare porous structures by using W/O miniemulsion as a template. First, the dispersion of water nanodroplets
were generated by W/O emulsification where cyclohexane and dimethicone were used as an oil phase and a surfactant, respectively.
Then, they were accumulated by centrifugation, followed by the addition of monomers containing photo—initiators. Subsequently,
photo—irradiation (365 nm) was conducted to polymerize the monomer mixture. It was found that a porous membrane was obtained
and, in addition to the size of pores, their shapes could be controlled from closed—cell to open—cell by tuning the volume fraction and
the size of nanodroplets. Next, in order to chemically modify the inner walls of porous structures, we intended to produce gold
nanoparticles (AuNPs) by immersing the as—prepared open—cell structure into the HAuCI4 solution. The resultant structure turned
purple due to localized surface plasmon resonance (LSPR) of AuNPs. Moreover, it was possible to tune the size of AuNPs by
changing not only the HAuCl4 concentration but the type and the concentration of the reducing agent.
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