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We developed a miniemulsion templating method to prepare porous polymeric membranes. First,
water nanodroplets were suspended in an oil phase by using a nonionic and polymeric surfactant
to form a water-in-oil (W/O) miniemulsion. After the nanodroplets accumulated by centrifugation, a
small amount of monomer was added as an oil phase to resuspend the water nanodroplets in a
monomer phase. Then, photopolymerization of the monomer phase was conducted to generate
pores in the polymeric matrix. The size of the nanodroplets was tuned by the surfactant
concentration to control the pore size of the membranes. We could produce pore morphologies
such as closed-cellular, open-cellular, and bicontinuous structures by tuning the volume fraction of
the nanodroplets. Alternatively, nanodroplets were accumulated by centrifugation, and then further
surfactants were added to the monomer to suppress the coalescence of nanodroplets. This
enabled us to generate a highly porous open-cellular structure while maintaining the size and
spherical shape. Next, HAuCl4 was reduced by using the surfactant displayed at the inner surface
of the pore wall as the reducing agent. Gold nanoparticles were produced in the inner pores of the
polymeric membrane, showing coloration derived from local surface plasmon resonance.

Notes

REEE BEEESWRMAY

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=K0O12003001-00002020-
0006

BERZBAZFZMERI AT N U(KOARAICEBHENTWA IV TUY NEEER, ThThOEEE, FLFLEHRLRTECREL., TOEINGEHFEEECE ST
RFEEITVET, BIALCHL>TRH, EEEEEZETLTTRAEEL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

2020 4 EIBEESM A meneesmass 202143 7 26 B

Zit=) HITSE B4 Bz
HHRAERE #HBhEE 1,500 T
K4 A B K4 (F£5E) |Keiji Fujimoto

HHIERE (AAFE

B FHMAFOBEEICRIRERMUFITI7IILORIS

e (GER)

Development of next—generation technologies by supra—structured materials built from functional particles

TR FEAERS
) £ Name ArlE « SR} « Bk4  affiliation, department, and position
EAR Z (Keiji Fujimoto) BT 2E- LR -S4
E2HAZE (Yuuka Fukui) BT 2E- AL - B AR

1. BRERREROBE

EYMEIENF BELRERAEZEMEZRAVTHUNERZEIVEL. ZFSTRADLDIKYEITOTIND,, BEDUNIAZIRIIL)DERK
ERRIZBVWTE, COLSHEMPNERICEVTHEELSHHEODEIZ, BEREEZE T 2AHERN(T)IREBEARNEAHINT
W3, bhbhik, COXIEMMNERIZEFTHE0 Y JICFESh, W/Oo RIS T2 )LavIcTdF /94 XD KHE(F/KiE
IZEEL. FNOEMNRIGIBEIRA T, T/ RS — L CA— I E a2 AT AT TUTIILDB|EETo1=,

FI . EDDBICEOTH/KEEZERSIE R BHBEITHIETH/KERHICE T2MERBLMEEZRAT-. TOHER. 7/KED
EREENEVEEIRSIILEERMNMEESNT=, T, RIEER. KEOEALLZEIZE>T, SRIILDERSELLT HIENHH
o=, B EFIEMETEMIZEABIREENS ., FRAICEKIROBR A EML., BREEBIZO—VIRANERR T 526001,
BT, F/KBERNTESEZIToECA SRILERFHLENATVIRHFABONT =, RIZ, CONATY YRR FEEREIZE
AL TGS E-ECAH HFRIEMNFICKBEEINESLET, SRITINF/DELENAT VYRR FIEE B ENTES,

DEIC, B/V—FHMBELTH/KBEEEES Y. B/V—5EETDIETH/ YA ADHIMAEF T ER—SRAEEARLELNT=,
NEDR—FABERENLIVISREBELZECA BT FEEALTO A GEEA TS OEELA IR SN THERIZH 1=, Fiil
TOERADR—SRABEARDTOEDIKYEL T, BILELEBREANTEF /HLF (AuNPs) DERZEIT o1z, &R T ERLT-
AuNPs DBTERE TSR EVHRBICHET IELBEETHELERHL-,

2. BIERREREOME GER)

We developed a miniemulsion templating method to prepare porous polymeric membranes. First, water nanodroplets were suspended
in an oil phase by using a nonionic and polymeric surfactant to form a water—in—oil (W/0O) miniemulsion. After the nanodroplets
accumulated by centrifugation, a small amount of monomer was added as an oil phase to resuspend the water nanodroplets in a
monomer phase. Then, photopolymerization of the monomer phase was conducted to generate pores in the polymeric matrix. The size
of the nanodroplets was tuned by the surfactant concentration to control the pore size of the membranes. We could produce pore
morphologies such as closed—cellular, open—cellular, and bicontinuous structures by tuning the volume fraction of the nanodroplets.
Alternatively, nanodroplets were accumulated by centrifugation, and then further surfactants were added to the monomer to suppress
the coalescence of nanodroplets. This enabled us to generate a highly porous open—cellular structure while maintaining the size and
spherical shape. Next, HAuCl4 was reduced by using the surfactant displayed at the inner surface of the pore wall as the reducing
agent. Gold nanoparticles were produced in the inner pores of the polymeric membrane, showing coloration derived from local surface
plasmon resonance.
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