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Abstract: Sulfonated poly(arylene ether sulfone) (SPAES)-3-mercaptopropyl silica gel (3MPTSG) composite membranes
with improved oxidative stability were prepared for polymer electrolyte fuel cell application. It has been reported that ether
part of main chain of aromatic hydrocarbon based membranes were weak to radical attack to decrease membrane durability.
In this study, the hydrophilic inorganic particles were introduced by minimizing a decrease in ion conductivity and increas-
ing an oxidative stability. The composite membranes were investigated in terms of ionic conductivity, ion exchange capacity
(IEC), FT-IR, TGA and contact angle, etc. As a result, increasing amount of the 3MPTSG resulted in decrease in proton
conductivities and water uptakes at 100% R.H. but enhanced thermal and oxidative stabilities.
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PEFCOA A5 2 TS FF5ate -d5 Hg
Al(Membrane electrode assembly, MEA)= L&A 2
3 A “HPEM)# X =(Anode, Cathode) &= Td= o] 3l
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poly(ether ether ketone), polybenzimidazole, polysulfone
S 2E g3l dajdute] a1 ITH7-9].

M2 et that Aot tEo] H2 A2
o] g B dstel] thEk A7 MEE olfE F
by glom, Hajdute] dske del o3k g3
(thermal defradation), %3} Aol 2|3t E2U &
3H(mechanical degradation)$} PEFCS] &7|=ollA] Y
He BseAe stolEgA] gt Zo] dsjEe A
€9 4t e sEAAOFS F4ske 3EHE Rl 43t
(chemical degradarion) 5°] E1F 1 ItH7,10].

olell A2/A7kg oA TS Hafjdrte] A
Z5 A8, 7IAA 88 2 24 e &Y
T e FEE & FFYL T e 40, S0, TiO, =
T Ze0y/S0s T F719AE M 571 5 A
&} 4 =H(Organic-inorganic composite membrane) 7} &l
g A7 JAPHD Yok o] AFEY A 12 P
A7ME A o]2AEE 9 g9 FUME &
H7b BAE A 11-15].

2 d7oAe thiolZ]7h EQEC] AE Si0¢l
3-mercaptopropyl silica gel (3MPTSG)S 7] XA
2 AH831Y] poly(arylene ether sulfone) (SPAES)=Hell

T]lstion, ek dste] s gty sk
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I B 14]. ol Si0,9] S Walste] thoF
gt SiO,/SPAES H3H& Alxste] 5
SiO,/SPAES H3tetel =24, 3}8}2
3 (Fourier transform infrared spectrometry, FT-IR),
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B AFoA BiekE Alzstr] s sk g3t
F2A AEAE SPES50 (Poly(arylene ether sulfone))
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2.2. Poly(arylene ether sulfone)/SiO, S&tato]
4 &4

A Z3 SiOy/SPAES 50 H§tutel 38ha Fx= 3
)4 B33 (Fourier transform  infrared spectrometry,
FT-IR, FS 66/S, BRUKER OPTIK GMBH)= 53 &
A3y,

97 QPgAel BIHE 9Istel D 4 (Thermo-
gravimetric analysis, TGA)= T3t oH, 202 4
LHE 600°C7}A] 10 °C/ming] 452 TGA 2050 Ins-
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Fig. 1. Scheme for the preparation of the SPAES 50.

Table 1. Contents of the SiO,/SPAES Composite Membranes

SPAES (2) NMP (g) 3-merecaptopropyl

Sample name silica gel (g)

Si0y/

SPEAS 0% ! 0 0
Si0y/

SPEAS 0.2% ! 0 0.001
Si0y/

SPEAS 0.3% ! 0 0.003
8i0,/ | 9 0.005

SPEAS 0.5%

trument (TA instruments)S &3l A8 T

Azd Eodute] 29 AFAEE Hrtketr] flal A
ZZK(Contact angle, Contact angle analyzer, Surface
Electro Optics)S SA3R oM, & Hojd 259}
2% $5 #Est] 29 EAS 2T

E3he] Ao EEE Y92 24 7](Impedance
spectroscopy, SP-150, Bio-Logic Science Instruments,
France)Z AH&3te], 44 A 2EloA 0.1~10° Hz9
T W91, 5 mve] AHAZIE TS R el A]
SAsAY. olAEEE FFs] A T2 20 M
HCIol 12A3F o) o] 2] 7]%6719] ¥eS Na'
= H FOo= npto] & 5 SAsIATh olgA 73
TE2 A3 A2 impedance R %S oFgf9] 4]& o]
L3 A0 XHAEL o S TIHATH

L
7T RWd M
A7) A, s 20| LATE LS A 2HS 93
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‘ SPEAS 50 was dissolved in NMP ‘

S0, ""8H

-

Sonication and stirring for 24 hours

-

Recasting of mixed solution
at 80°C for 12 hours

Annealing of recasting membrane 120°C for 12
hours

Fig. 2. Schematic diagram for the preparation of the SiO,/
SPAES composite membranes.
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Fig. 3. Photographs of SiO,/SPAES composite membranes.
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Fig. 4. FT-IR spectra of the SiO,/SPAES composite
membranes.
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Fig. 5. Contact angle of the SiO,/SPAES composite
membranes.
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Fig. 6. lonic conductivity, IEC and water uptake
SiO,/SPAES composite membranes.
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Table 2. Properties of the SiO./SPAES Composite Membranes

Contents of SiO, Proton conductivity

Ton exchange capacity

Water uptake Contact angles (degree)

(%) (S em”) (meq g") (wt?o) Left Right
0 0.085 + 0.003 2.07 + 0.05 28.7 + 0.9 47.8 48.5
0.1 0.08 + 0.002 1.64 + 0.05 27.6 + 0.4 52.7 54.1
03 0.079 + 0.003 1.66 + 0.007 255 + 0.9 59.58 574
0.5 0.076 + 0.004 1.66 + 0.006 24.6 + 0.04 60.13 57.88

Residental weight (%o)
2
!

~
o
)

T T T T T T T
100 200 300 400 500 600
Temperature ('C)

Fig. 7. TGA thermograms of the SiO,/SPAES composite
membranes.
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