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Development of a Quantitative Method for Determining Surface Area of Titanium Oxide Based
on Adsorption of Organic Molecules (!Graduate School of Engineering, Tokyo University of
Technology, *Institute of Advanced Science, Yokohama National University)

OLei SHANG,' Akimitsu ISHIHARA,? Kenji HARA'

In this study, in order to establish a method for determining the oxide surface area of an oxide-
based fuel cell catalysts, we searched for the organic molecules that selectively adsorb to TiO»
in the presence of carbon and the experimental conditions suitable for the purpose.

After examining various molecules and experimental conditions, the adsorption rates were
calculated from the UV-Vis measurement of the supernatant after stirring TiO, powder in DMF
solution of Tiron (Table 1). Under this condition, Tiron selectively adsorbed on TiO2 whereas
it absorbed much less on carbon materials. The adsorption rates were proportional to the
specific surface areas of TiO; regardless of crystal structure and particle size. Therefore, this
experimental condition was found to be appliable to determine the surface area of TiO;
supported on carbon.

Accordingly, this method was applied to quantify the oxide surface area of a series of Nb-
doped TiO»/CSCNT fuel cell catalysts with different preparation temperatures and catalytic
activities”. The obtained surface areas and ORR activities showed negative correlation.
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Table 1. Adsorption of Tiron on TiO;

Crystal structure Anatase Anatase Rutile Rutile

Particle size (nm) 30 100 30 100
Specific surface 49 18 27 14
area(m?/g)
Adsorption rate (%) 40 22 13 12

Adsorptionrate

e 0.82 0.71 0.80 0.87
/Specific surface area

Conditions: Tiron 0.20 mM in DMF 5.0 mL, TiO2 10 mg, 110 °C, 1 h.
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