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particle surface. After 5 min of irradiation, the spectra show a strong feature over the
whole spectral range examined (400-800 nm); the feature grows for the first 6 hr. of
irradiation. The TiQ, catalyst powder appears greyish-pink coloured at this point.
Identical spectral features were observed from reflectance spectra of the TiQ, powder
originating from a suspension consisting of TiO, and pure 4-me*hylcatechol.'® Continued
irradiation leads to a significant decrease in the intensity of the reflectance spectrum (100
hr) of Figure 4.5 which approaches that of TiO,; it is also accompanied by a significant

discoloration of the catalytic powder.

4.2.4 Rate Data for the Degradation of Cresols

None of the cresols investigated here undergo detectable changes in the dark in
the presence of TiO,. Any degradation of these substrates is therefore attributed to light-
induced processes. Direct irradiation of aqueous solutions of the cresols with
ultraviolet/visible light, in the absence of the semiconductor photocatalyst, leads to very
small decreases in cresol concentration: 3 to 5% after = 6 hr of irradiation (see Figures
4.6 a-c). For 20 mg/L of the cresols, the apparent rate constants are 6.3 x 10° min" (o-
cresol), 18 x 10* min! (m-cresol) and 9.9 x 10° min ' (p-cresol); thus, the apparent rate
constants for direct photolysis are about 1 to 2 orders of magnitude smaller than those
for catalyzed processes (0.4 x 102 to 1.3 x 107 min’'; see below).

The photocatalyzed decomposition of the three cresols in the presence of TiO, is
presented in Figures 4.6 a-c. Both o- and p-cresol (20 mg/L) degrade via first-order

kinetics. Cunously, m-cresol (also 20 mg/L) appears to decompose by zero-order kinetics

































































































































































































































































































































































































































































