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Influence of Carbon Aerogel (CA) Pore Structure on Photodegradation
of Methyl Orange over TiO,/CA
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School of Chemistry and Chemical Engineering, Sun Yat-sen University, Guangzhou 510275, Guangdong, China

Abstract: Two kinds of carbon aerogel (CA), CA125 and CA500, with pore diameters of ~18 nm and > 50 nm, respectively, were used as
supports to prepare TiO/CA photocatalysts with the CA content of 20%. X-ray diffraction, scanning electron microscopy and N, adsorp-
tion-desorption were used to characterize the crystal structure, morphology, and pore structures of the TiO/CA photocatalysts, respectively.
The loaded TiO, was mainly anatase with a little amount of rutile, which was homogeneously dispersed on the CA support. The activity of
TiO,/CA125 was much higher than that of TiO,/CA500 in the photodegradation of methyl orange. The photodegradation rate over TiO2/CA
is mainly influenced by the pore structure of the catalysts. The favorable adsorption and suitable confinement effect of mesopore structure are
beneficial to the photodegradation of methyl orange. Therefore, TiO,/CA125 with the large amount of mesopores displays the higher photo-
catalytic activity than TiO,/CA500.
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Fig. 1. XRD patterns of TiO, and CA125 and CA500 before and after
loading TiO,.
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Fig. 2. SEM images of CA500 (a) and TiO,/CA500 (b) samples.
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Fig. 3. N, adsorption-desorption isotherms (a) and DFT pore size distribution (b) of TiO,/CA125 and TiO,/CA500 catalyst samples. DFT—Density

functional theory.
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Fig. 4. Photodegradation of methyl orange over TiO, and TiO,/CA.
Catalyst concentration 50 mg/L; Methyl orange concentration 10 mg/L;

300 W mercury lamp.
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Table 1 Pore structure parameters of the TiO,/CA catalysts”
Sample ABET/(mzlg) Vmic/(cma/g) Vmes/(cma/g) Vmac/(cma/g) VDFT/(Cmglg) Pmic/(‘y0 Pmes/% Prnac/%
CA125 607 0.174 0.900 0.032 1.106 15.7 81.4 2.9
TiO,/CA125 140 0.019 0.134 0.018 0.171 111 78.4 10.5
CA500 520 0.187 0.324 0.098 0.608 30.7 53.3 16.0
TiO,/CA500 156 0.033 0.037 0.042 0.111 29.7 33.3 37.0

“Micro-, meso- and macropore ratios (Pmic, Prmes: and Prac, respectively) are calculated according to the following equations: Puic = (Vmid Voer) X 100%,

mes =

total pore.
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(Vmes! Voer) x100%, and Prac = 100% — Pic — Prmes, Where Viic, Vimes, Vmae, @and Vper are the cumulative volume of micro-, meso-, macropore, and
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