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Abstract: In order to develop polymer electrolyte membranes for fuel cells, porous monoliths were fabricated from
copolymers of cage-formed silicate and methyl methacrylate and were impregnated with a protic ionic liquid. The
properties of composite membranes were evaluated. The skeletal diameter and porosity of monolith could be controlled
by the polymerization ratio. Polyhedral Oligomeric Silsesquioxanes (POSS) which was an inorganic component existed
uniformly in the monolith as a result of XPS and XRD. The onset thermal decomposition temperatures of monoliths
were more than 290 C, indicating that the thermal stability was enough as polymer electrolyte membranes. The ionic
conductivity value of the membranes impregnated with the IL was about 10° S em™ at room temperature.

Key Words: Polymer monolith, Thermally induced phase separation, Protic ionic liquid, Composite, Polymer

electrolyte membrane

VavidHRIN T 200BURTH %0 ERLOPHIC X
0. NSRS B T ABREBIEIN D,

A4 itk IL) BRI TEIROETH ). BERFENE,
HERTE 2 HE R & T B MR TH 5% o B REEDT < K

1. 13C®HIC

Bk oI RE Rl (PEMFC) 3@ WHHEER
R RMEHIEEIBEETH .,

I—YxzAb—3a v

VAT LEDWHRETH 720, S 5 b ERPMFEIN S,
100 T LT CTOMEENC B L Tld i AR Tl % 3% 17 Tw
2500, BEREORE? . AAMBEORHE, PR
DAL, KR TOBEO 72 DPEBOFAIHEL W E Vo
ToEOIRIN S 5% 5 RIIARTRTH S, L0 Eil
T TOBREEMIS ZEHE L. 2D —FRAILRFZNOME
DI FIC X B E O R LB O UL AT REE 2 0 P, 2

F OBIRIZ D A5, Nafion™ D& REH L XILD/S—
TNAOROBREEY BT, BRTFICBISS
O b AGEMEDSFE ST WS SO0, HEE 100 C
UToOmRBEICHRLTEY, HiRBEE RO 7 7)) 7 —

BRARE S FICA F MREE D Bz, IL 2 BEER
JHAEMEE L O c&EIUL, MBI EmSet T CofE
DHITE &N %, Bronsted B - HILO RIS IC X ) B
Shp 7 b oA F itk (PIL) % 23k it i
fREE LCHEHEZED TV S, Fé%i%%@ﬂL*

BWTHOR. ORR 2547 L. BRI~ D L 23T 68

%5&5%%%Ltwo*ﬁ\m@f@%ﬂ%%%gk
LTI 51230 ILEZ P C20 OEBRIEALETH
%o TNETILOREMKLLEE LT ILoF WL %
R —LOBEHEY 2 ERMREINTX 72 HERRIE
< )Y I ATHLER) =L ILPMHEBET L7720, KV

BEIE Vol.15 No.d 2016 "7



IAREASL__Paper

R —DEHRDPHEINT BI2ONTA F EEE S HEHRIAR
T3 %

ARFFETIE, M) v 7 AL LTRY v —E /) RITHK
HLU7%Zo £/ V)R ERBEZILEWETH Y. 2B LG
SRITCIIERE L 22 HERTH L Y, R v —FE ) R
WCIL 2 & L72BEABEIIIEHERTH D IL Off R %
%9 & LBEBEMEATT RIS R B, S BT, B/ YR
FEBREIENCE DR TH L7720, ILOEHEEE
OHZEHTEXS, 4MIEPIL & L T diethylmethylam-
monium trifluoromethane sulfonate ([demal] [OTf]) % &
WL, §IRS ) 7r— PREIVHE /D RAICERSEDL L
THEHALZITV, TN OSEAEOREZ 3+ L 720

2. REBRAE

BEH Y 125t EABIMAA & L T azobisisobutyroni-
trile % M \» 72 methacryl isobutyl POSS (MAPOSS) &
methyl methacrylate (MMA) 5 VA VEEZ LT
YHTIFH) 2L, a R —THLEPMEAHL
72 (R 1)o KB AL /=N X)) LB 2T > 720
AARIIIERILTPOSS : MMA = 0 : 100, 1 :99. 5 :
95, 10:90 & L7ze INH% PxrMy & KEL. x & vy i
ZNZH MAPOSS & MMA 0 & RILA7RF. 'HNMR B
FOHESICE Y FEEZITV, GPCIZ X D 57 T8 %K
D72,

% PxrMy & L% J — )V E KOBEATER (FFEE 4 1)
1260 C T4, SHiRE Thlus LIAtalEgz il
SHT, TS HBERE A A4 K THRE L, 60 C
BV TR T 2 2 L THILEE ) ) A %1572, PIL
TH 5 [demal [OTE] ZBEHICHEVAR L7 Yo BIETIC
BWTH PxrMy £/ U A2 [demal [OTf] % &2 & &,
PxrMy $i& A ER L2 £/ ) ZAOZRKIILUTOR
VS L 720

x=1{1-(m,/d,)/V,| x 100

TTTC oxZEBEHE m, /) AR, 4, R v —

DEEE, Vit B ) ADKRETH %

i m g
o o
o

o o ‘

i-BOufSi{O\Si i-Bu, »/O\Si

+ i-Bu~Si//_\/Sp\ ﬂ» B ,QS/IO\SQ\

o /o i-Bu \ o toluene FBUSIT By 1

I 4\ g O/ 60°C.40h /9 \ /
\ \OSi,l-Bu /SL-B o] \_/i-Bu %

O gl B oS /%O'\i Bu

o X

B8 o~ Bu
MMA MAPOSS PrM

E1 PrMOERK
Fig.1 Synthesis of PrM.
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Fig.2 SEM images of PxrMy monoliths.
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Fig.3 XRD patterns of PxrMys and MAPOSS.
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Fig.4 XPS spectra of P10rM90 monolith.
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Fig.5 Raman spectra of P10rM90, [dema] [OTf], P10rM90/IL
composite membrane.
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