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P-21S Anti-biofouling of commercial polyamide reverse osmosis membranes using
controlled zwitterionic polymer grafted by surface-initiated ARGET ATRP

Zhe Yang Center for Membrane and Film Technology, Department of Chemical Science and —
Engineering, Kobe University

This study reported the novel surface modification technique of polyamide reverse osmosis (RO) membranes for
anti-biofouling. Biofouling is one of the major drawbacks for most polyamide RO membranes, which causes the
water flux decline, short membrane lifetime and energy—consuming. The surface-initiated atom transfer radical poly-
merization (SI-ATRP) is a useful technique for the surface modification of water purification membranes with func-
tional polymers. However, the ATRP initiator is difficult to be immobilized directly due to the inactive surface of com-
mercial polyamide RO membranes. In this study, 3—-aminopropyltrimethoxysilane (APTES) pretreatment was applied
to commercial RO membranes as anchors to introduce ATRP initiators. Zwitterionic polymer was grafted on the
polyamide RO membrane by SI-ATRP and the effect of the polymer chain length on biofouling behavior was investi-
gated. It was found that the APTES treatment is an effective method to immobilize ATRP initiators on the polyamide
RO membrane surface, and the proper chain length of zwitterionic polymer displayed more excellent anti-biofouling
property.

I was so delight to get this award because it is a recognition of my work. And this award will give me more power
in my future research. I would like to appreciate Prof. Matsuyama and Assist. Prof. Saeki for giving me a valuable
opportunity to present my research in this symposium and know more about other interesting researches in the field
of membrane technology.



P-30S Preparation of perfluorocarbon micelles using SPG membrane emulsification
8 B (Fu Xiaoting) BURKFERFERE LHERMAERNA 0 V=7 v 7 HIK

SRS Y RI T L2017TICBWTHEAEXTHE, RENLFIHLET. By vRY
T LBRE OB, FEL THWZIGES, FARBRRICEZBEPVWZZ20 7 HEE 2L
FALHE L B ES. UTF, BRI E TR, BEONELZ THAVZLET.

RO TITAM AL L SN D N TERFEREORFEZITVE L. N=T7 v+l —Kr (PFC) 13k
FUIRMEDTE V720, BRFEERIAOMEL L LTI SR T T ¥, A BB LM Y 9 A% LE
#F A (SPG) WEFALE:Z VT, PFCI UV Hh 5% b5 N TMFZFERAZ WO THIEL E L. ZOH%E, Rt
GAEDOFE 7 I vV HER S, FEEEER O E M AL X o THRZEDSHIH CE 5 2 LAVREN
F L7z B, RIMEROY A XL RO PFC I R IWERASCE 722 i, NLEEFRERAKE L ColoH &y
LEZONET. T, IEMPRMBESCER Y 7TOERIST L TOEWEEREZRT ZE PRI NTE L.
K5I, MEEMFENL IO -T2 ILVICEATLIET, MERESA L Vr—y—LLTOERESZTL
7. EtRIC, IRERFEERES 2B L CEGFP 258314 % Hela g 2 Fiv> T, PFC 3 &L S M~ DR FEMAE AT
FECHAHILARENTE LIz, A%~ A 2700 TR LIk, SHICKENIMETE2EEZLNTT.

W) F L7225, RIFEICH LA 2 TRECHiELZ ) £ L mieE, KHEa—kd, LRt
HOWEHEATeA, FPIEEGEICOE D EH#HB L P E T,

P-46S KUT7Z > OBEZFNEARICICSZ 5 E~BETEBRENY 7IVEORE~

EEFH (Fukuma Saki) i |11 RS BE BRIE AR a BHAWF7E R BRBERF A B

COBEIIEY Y ART T L2017 IZBWTHEDLFEEXHE, RELRIFELET. &
OINF N E, EEREEOPFHELAEZIRD, SREBREORSE, FEBOKAE), R
AZ =R BEPTHWEREFICZOS2BME 0B LT L TERUELEL ETET. 4% 20 EEZHAIC
L, BFZEiGaEhicEE L 2w E BT, UTICHEE TS Y T, KAFEONEZEAMIET W& TT.

RY)T2) YOBENERIIBWT, HEEONY S
NVARAELE, BEHOT ATV UIEE ERINWIC Knilica

HATEXLLVIOMENH Y T3, X7 VEREO HRP
BE LT, Z2OFAF 37 ADBEEOTANEE, RIS, ES
TIAA FEREVS7ZZLDOFINICEHES T L% E, K —

FORIGEEORIE T A4 F I 7 A IZBE#EENDH B Z &

PRENTEF L. 22 CTAIZETIE, EEREEZR

TRMIC BT 2 N2 7 VEERD 2D A DRHE TN e Dg

7o, Ny L FFEO PR EE R L CEA & AT R

WZLFE L7z, 72 EMREFHR T EERREL 2D, Aniline

BIRKROM EICEEEERO 72D APLETH S 2 & HR -

mEnE L7 HRP\
KA, R O RGOS A kA 9%

EmERXDLTIENTE, KREMMICZY F L2 &kE

%) E LA, KRR ERITY 5 b7 ) SRR G thiol monolayers
D% LA, BASEERE, T L ClRS €= substrate

DEREZ I LS, BHEEICR 722 L D) 4121 ML Fig.1 Relationship between fluctuation of vesicle
FLETFTET. membrane and reaction selectivity.

PS

<€ Lipid membrane
¢ self-assembled



P-48S TREZENIICH S IEEBIZOFERT L 5 CICREDBADIEA

HAZL (Tauchi Atsushi) KRR B AGE T AR TE R B BT CE %

COBIEEY Y RITL2017TIZBWTHEERE VW) RFL LWEHE WL E, RELEIC
BoTBY I, 2EEREOER, FAELTHEHWLGET, RAY —REIRZEATWE
P72 AIRCEALBE L BT E 9. DFICHRBETIES ) I8 RMEOMEL AL 5.

D UREOHCEARTH LY Ry — AL, 7IVBREEDF TIVERBN WA TGO LT 55 TilikiEr
HLET. COFTRHBEICBVT, VAV - ABROYIILFEN 2 FEESBHEGEICES T LEZ N TWE
T05, WEROFEMZHMET L HEmIZIEEACRE SN TVWERFA. Z2TRIFFETIZ) RY — LEICTHE
LR N 5 2 & TR A 2L &8, T alikae t
T 2H BT EZRELE L2, EEM) KV —24
[BECTd A DPTAP IZxf LB 2N+ 5 2 & T,
[RZRE OB BUKBINIZAL T A2 LD HL LR ) £
L7z, $72, ZOBESRMEZILIZ L) DPTAP AT 5
D-~ Y TIVEBOWAERIIEINT 5 EHL 2L R
WELZ. LA L, L-< v VBT ESame &
LRAEREIMEASNIFATL, 2O ELD, L” VT
SERALY K Y — LD 5 TR % HET 2R ~Nopo N 4¥

5
[o]

D-Mandelic Acid
(D-MA)

WEFETHLEEZONTT. 4REIKRARLEZ D &
2 &0 BB  FRERRRE ORI 2 470 2 & 2 BRI

0
0 1
ez 17> T L FHfFETT. O 9 7; f: K M8 E{ERS ‘
BB F L7285, HEOMEEER S ICRFES T (R '

BEOY ML T2 S o7 Bl K¥EdZ, RARLT | ERENEKNICTE—RE Y 1 ~FOAK |
ILEFER, & FEmBBR LB LT EMEEOR S F
WX DR L FIFET. Fig. 1 Illustration of AC electric field effects on DPTAP.




