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FE a \t—wk ) &
i{ j LJ %o 4 B fm‘_
Octaphenyl POSS Sulfonated Octaphenyl POSS
(POSS-Ph) (POSS-SA)

HA 1 g9 octaphenyl poss = 5 mle| chlorosulfonic acidel] 4Jo]5aL, }z}%oﬂ/ﬂ WA Ao] FACE. A &
NS THE 200 mlo] Foj=1 7= 7HFE IEHS F pHrt F4do] @ wi7bx] wkEsigict. 749 9 x5}
2 nAE A}

H-NMR(D20)-7.54(dd;ArHmeta to POSS), 7.81-7.83(2dd; ArH para to SO3H,ArHpara to POSS), 8.03(dd; ArH
ortho to S03HandPOSS).

FT-IR: 3070 (OH of SO3H), 2330 (SO3H-H20), 1718, 1590, 1470, 1446, 1395, 1298, 1132 (SO3 asymm), 1081
(S03 symm), 1023 (SiOSi asymm), 991, 806 (SiOSi symm)

_11_



[0084]

[0085]
[0086]

[0087]

[0088]

[0089]

[0090]

[0092]

[0093]

[0094]

[0095]

[0097]
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2. olI71E e ZPEl=d SeladE AA 2 S4H(POSS-NH2 (POSS-N)) &4

OoPS ONPS

\ ';)

ONPS OAPS

< ONP(Octapheny!l POSS) #+&7]>

AL Eo 5 g9 OPS ¢ 30 ml ¢ fuming nitric acid & H]o]Ao] 2o 30 min A% EsFFTt. A-2o4 20
hour AL WHGAIZTH. 7] &d8 &l FojFo 7157 AVIA 3 Fo IEH 33k, olojA, dE
stol 53 uA AFES B2 AHT Fol olehe 100 ml2 29 A= o AHIATHONP F5).

<0APS RFHE7]>

sk, od7]o] THF 20ml$} triethylamine
?}%Oﬂ formic acid® 2% 713 ¥ 5 hour §<F WA, ¥kgo] &), F 79 Fo=
EE=d, 99 F493 S vgn olge AL F5 2e 8, o7 50 mlY THFSF 50 mle] waters 4]
Ak, HolF solution celite® column AZvlEIZHIE o] Octa nitrophenyl POSS (ONPS)E
TE3FATE. o]oA], 50ml el ethyl acetateE filterate o 7}elil =543 & 100 mlE Fof EE50] Ft}.

EAS(Y5)S gojulo] 2 ZAARAEE)S ZEHHS 94L& T Al 500ml9 hexaneo] 41¢] Octa
aminopheny! POSS (0APS)E A %3},

3. Y5y nrs7]

sulfonated polyetheretherketone(sPEEK, %3Z3}%=(DS) 65, fumatech AFollA DS 60% 2] sPEEKES TYH3F%aL,
70, 75% ©]& %l A*) 5g& N, N-dimethylacetamide (DMAc) 95gell *5oiA 5 wt% &H-& wHEATH.

A7) Swt%EH 11.76g (sPEEKE 0.588g)S 4 7l9] wpo|dol] zbz o} F¢lv). sPEEK 0.588g thy]  POSS-SA &
ZFS 2wth= TSI, sPEEK oiv] POSS-N =S 0 ~ lwth= =83k, sPEEK/POSS-SA/POSS-N i 3198

kol A AZE POSS-SASH POSS-N 47§l SPEEK wmboletel Zhzb 4le] &b Bob mwbalgivh. wurg whil
SPEEK/POSS-SA 2wt%/POSS-N 0~1 wt% solutions Ztz} AFelo] Fojs 3 100C Eo|A Al castingdtSitt.

castinge vkl F-, Aol SHFE FolFojA, Al ynBus AL Hojdt,
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[0098]

[0100]

[0101]

[0103]

[0104]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0114]
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POSS-SAS AFg3}A] €31 POSS-N< sulfonated polyetheretherketone(sPEEK, 4Z3}%=(DS) 65)o] #H7}ste] 2
Ale] 13} o] Yk E3huhe Alxs8l).

A7 o eAEE 57

Hlatel] 13} AAJef] 1oA 747} =53 5340 MEE59 7/ 543 § Bekktech AF2] 4 probe conductivity
cellS AC impedance$} AAZA3 & 2 =39, A E oeArTEE &

o WeEp ATt

, 2o A universal testing machine (UTM) &®]Z o]-&3f, ASTM d882
AEE SAsST. AAd 13 vl 1o F5E v EEet

9% 3 : AnAx el A ulw

AAjel 1 8 mlate] 1 oA Alzd ywidtere] e 48 s S5 -k Hoer A" st

A B2 (Membrane-electrode assembly, MEA)S Z+2Z} A|%3}Sich.

=

a
A
2

AbgE A E-TEK Inc. 28EH JF7hesdt adwe] FLATRAFTOR, S3FdE #WEF-FH)F E#8(Pt-Ru
black) FME AFEsIA 3, FFoE ¥Wg 88 FuE

ok
o}

=
60kgf/crrd] &S QA7lste Aoz TASYTH. A o)

S~
>
o
=)
2
=
0%
N

o

|
K
o

[>
2

>
>
oo
i,
BN

o A
flo

—

S
o
3
=2

949 Ax] AN S5 FFoE FAHE &7 49 aka e g2ule 47 2.0, 3.002 TAHTIR
o FdEE FELS 30 psidlollA AFsion, [Axe HES 80 T, 100% 7F5ZddA zHzt 57435}
1 ARE & 39 e

5 18 Zusbd, POSS-SAY) TS 2 wthE 1ASEA POSS-NY S 0~1wt%= WA Z o), POSS-N ek
T

I 2% POSS-N9| &hafo] 0.5wth= A skaL, POSS-SA $HFS 10wtd%7HA] =4S wlel 32 (stress)S LERWILEH
= , 2 oalgo] Axdo A= MEE(strain)©] 80% ©]4F 1209714 =715l ® SEo] =S I
w7 Zelded Symrd AAMAF A (P0SS) e Hrtel uhel A

2 AAG 13 Bld 194 AzE YeBTdes d83le] Az Ao A v
W, A 1o AlzE e o] 83 A 0.6VellA 120 A/cm2Z H|ald] 1(sPE
40 A/cm2ell vl 38 o] H2 RS FAT 5 Ut olE Gol FA-LAE T &Y

AA THF o]xALLI} TA =787 wlio)

=
oy
o O

AF7HA Bodge] FAHR ANES Auugitt. B wio] &ite vE &

g 2l of Bleolux &= HeldA wdE FeEz 7EE £ ASS o F A2
e Aed Aol ohlel 53 Slel veht glow, 1ok S5 Ml el s
" SR sjEojof & Aol
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k1

F1

k1

Proton Conductivity (Sicm)

)

g
b~

0.14

043

032

o.or

¢
NS

Stress (MPa)

0.0

0.2

0.4 0.6
PO 55-N Loading [wi%)

0.8 10

——POBE-EA 10-N 05
——FPOES-SASANDS
——POE5-84 21N 05
—PEEKPOSSH 03

Strain (%)
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Voltage (V)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

——SA15/N05
—w—S8A 1.0
—4—SA 15
—a— sPEEK
—o— Nafion

0.0

05

1.0 1.5 20

Current Density (Ncmz)
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