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Study of the Degradation Reaction of Chlorobiphenyls Using UV/TiO, with Its
Adsorption
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Abstract

4-chlorobiphenyl (4-CBP) is one of the
PCBs, which have very low solubility and a
tendency to adsorb onto solid surfaces. A
Triple-layer Model (TLM) surface complex
formation model was proposed to describe the
* adsorption reaction between aqueous
chlorobiphenyls and TiO, solid surface. The
" fitted intrinsic formation constants from TLM for
TiO -4-CBP and TiO -4.4’-CBP are 10** and
10+, respectively, and the surface complex
configuration and the adsorption reaction may
follow the equation simulated from TLM losing a

H" during the adsorption process.

In this study, we research a detailed study of
chlorobiphenyls to explore concentration instability
and to probe the adsorption and desorption behavior
of chlorobiphenyls at the TiQO: (anatase)/solution
interface and to research the reaction expressions
ustng UV/TiO, processes. The experimentally
determined degradation rates at each pH were
analyzed in terms of the sum of the contributions of
degradation due to adsorbed and solution phase
components according to the following two-term
rate law as modify first-order reaction.

Keywords: chlorobiphenyls; UV/TiO, processes;
triple layer model (TLM); modify first-order
reaction.
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Fig. 1. Variation of 4-Chlorobipheny! Adsorption Density (I") on TiO, with Time at Different pH
(4-Chlorobiphenyl Initial Conc. =500 ug/L, Methanol=1%, 20°C)
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Fig. 2. Variation of 4,4’-Dichlorobiphenyl Adsorption Density (I") on TiO; with Time at Different
- pH (4,4°-Dichlorobiphenyl Initial Conc.=500 pg/L, Methanol=1%, 20°C)
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Fig. 4.

Variation of 2,4,6-Trichlorobipheny! Adsorption Density (T") on TiO, with Time at Different
pH (2,4,6-Trichlorobiphenyl Initial Conc.=500 pg/L, Methanol=1%, 20°C)
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Table 1 Simulation of Modified First-Order Reaction for 4-Chlorobiphenyl Using the UV/TiO,

Process (20°C)
g pH 3 pH 7 pH 11
TiO,=0.1 g/L
Keom (1/5) I X107 1% 107 1X107
K5 (L/s) 110 1x10™ 2% 10"
R? 0.979 0.924 0.987
TiO,= 0.5 g/L
Keom (1/5) 2% 107 1x107° 3x107°
Kaas (1/5) 1x10™ 2107 2x10™
R? 0.973 0.909 0.969
TiO,=1 g/L
Koo (1/8) 9x10° 1 X107 1107
Kags (1/5) 2x10™ 2x10™ 2x 10"
R2

0.933 0.9468

0.972




