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Kinetic behavior of adsorption and photo-catalytic degradation of phenol

in Ti0, /bamboo charcoal composite
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Abstract: TiOybamboo charcoal composite was prepared by loading TiO, into bamboo charcoal. The photo-
catalytic activity of TiOybamboo charcoal composite was evaluated using phenol as a model substrate. The
experimental results demonstrated that TiOy/bamboo charcoal composite had good adsorption capacity. The
adsorption equilibrium constant (K,) was 0.007 7 L-mg™, K,p. (p. referred to equilibrium adsorption con-
centration of phenol) was from 0.25 to 1.35. It was found that the Langmuir-Hinshelwood model in its inte-
gral form in describing the fraction order kinetics of phenol photocatalytic degradation in the TiOybamboo
charcoal composite were better than its simplified form as a first-order reaction model, since the significant
substrate adsorption on the catalysts was not negligible, the corresponding photocatalytic degradation reac-
tion equation was: Inp — 0.007 7p = 6.58 — 0.002 39: (p referred to phenol concentration, and ¢ referred
to adsorption time). [Ch, 6 fig. 14 ref.]
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Figure 1~ Concentration varying of phenol with adsorption time Figure 2 Photocatalytic degradation ratio of phenol

with different TiO, contents
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Figure 3 Adsorption isothermal curve of phenol on bamboo
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Figure 4 Liner fitting according to Langmuir model

charcoal modified by nano-TiO,
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Figure 5 Liner fitting according to first-order reaction Figure 6 Liner fitting according to fraction-order reaction
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