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ABSTRACT

New fast proton-conducting organic-inorganic nanocomposite membranes were successfully fabricated using polymer matrix
obtained through proper oxidation of thiol ligands in (3-Mercaptopropyl) trimethoxysilane (MPTS) and hydrolysis/condensation
reaction of (3-glycidoxypropyl) trimethoxysilane (GPTS). The obtained nanocomposite membranes showed relatively high proton-
conductivity over 1072 S/cm at 25°C. The proton conductivities of the fabricated composite membranes increased up to 3.6 X 107 s/
cm by increasing temperature and relative humidity to 70°C and 100 RH%. The high proton conductivity of the composites is due
to the proton conducting path through the GPTS-derived ‘pseudo-polyethylene oxide’ network in which sulfonic acid ligands work
as a proton doner.
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Fig. 1. Schematic diagrams for (a) hydrolysis-polycondensa-
tion reaction of GPTS and (b) major reactions during
synthesis procedure of GPTS-MPTS composites.
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Fig. 2. The small fuel cell components used for the fuel cell
driving test.
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Fig. 3. The fabricated GPTS-MPTS nanocomposite membrane.
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Fig. 4. EDX analysis results for (a) surface gel layer and (b)
infiltrated inner layer of the composite membrane, (c)
SEM image of a fractured section of the fabricated
composite membrane.
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Fig. 5. FT-Raman spectra of (a) GPTS, (b) MPTS, (c) MPTS
with H,O, solution, and (d) precursor solution (MPTS
50 mol%).

Table 1. The Measured Conductivity of the GPTS-MPTS Com-
posite Membranes

Measured conductivity

Variables Shom)y

10 2.1 x 107

Composition _3

(mol% of MPTS) 20 9.6 x 107

(at 25°C, wet condition) 40 4.0 x 102
50 7.6 x 10°

Relative humidity (RH%) 50 6.3 x 10°

elative humi b )

(MPTS 50 mol%, at 30°C) 0 7.0 x 107
100 92 x 10

T o) 9.3 x 107
emperature .
(MPTS 50 mol%, at [00RH%) 23 x 10"
3.6 x 10
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