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Abstract

The research of chlorobiphenyls in agueous
solution was conducted in two parts. The first part
of the study explored the adsorption of
chlorobiphenyls onto glass. Langmuir-first order
reaction was used in the adsorption and the
photocatalytic oxidation. The results showed some
were false in photocatalytic oxidation reaction using
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the Langmuir-first order reaction. In the second half
of this study, the photocatalytic oxidation (photo-
Fenton and UV/TiO, processes) of chlorobiphenyls
was investigated. With respect to the smulated the
photo-Fenton experimental data, the relationship
between the reaction rate for chlorobiphenyls and
H.O, concentration was expressed as zero or first-
order reaction and that between the reaction rate and
the Fe(ll) concentration was a saturation-type
reaction. The degradation of TOC was shown for
the stronger oxidative ability of the photo-Fenton
process more than UV/TiO,.

Keywords: chlorobiphenyls; adsorption onto glass;
photo-Fenton processes; UV/TiO, processes.
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Table 1. Simulation of Langmuir First-Order Reaction for
Chlorobiphenyls Using the UV/TiO, Process (20 )

pH 3 pH 7 pH 11
4-CBP
k (mg/sL) 48 -8.6 50
K (L/ng) 4x 10° -10° 10"
4,4 -CBP
k (mg/sL) -0.12 6.8 35
K (L/r) -10" 2x 10" 10
2,4,6-CBP
k (mg/sL) 36 -1.8 9.9
K (L/m) 2x 10" -2x 10 2x 10

4-3 UV/H,O,/Fe®
1 4-CBP 4,4 -CBP

(Fe(I1)/H20,) (UV/Fe(I1)/H,0,)
2
TOC

(Jardim
e al., 1997; Minero e al., 1995; Mills and
Hoffmann, 1993; Manilal et al., 1992)
uv photo-Fenton

Fenton

4-4  UV/H,0,/Fe**
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Table 2. ke, and R* of Photo-Fenton-Degraded 4-CBP and
4,4-CBP at Different H,O, Concentrations

H,0,(mM) 025 05 075 10 1.25

4-CBP

kx 10° 1.8 2.4 3 16.2 7.8
(L/mg sex)

norder 2.08 2.04 2.07 1.78 1.98

R? 0.92 0.95 0.98 0.98 0.92
4.4 -CBP

Kx 10* 4.1 34 46 22 2.8

(L?¥my%/sec)
norder  2.94 3.06 3.00 3.35 3.35
R? 0.92 0.94 0.90 0.92 0.96

Table 3. Kep and R? of Photo-Fenton-Degraded 4-CBP and
4,4'-CBP at Different Fe(I1) Concentrations

Fe(Il) (mM) 0.05 0.1 0.2 0.3 0.4

4-CBP

kx 10° 1.3 2.2 2.7 2.8 33

(L/mg sex)

n order 2.09 2.01 2.22 2.23 2.29
R? 0.89 0.73 0.87 0.93 0.97

4.4 -CBP

kx 10* 4.4 6.4 6.7 15.1 13.7

(L?¥my%/sec)

n order 2.88 2.87 2.99 3.00 3.08
R? 0.66 0.98 0.97 0.94 0.96

4-5 UV/H,O,/Fe*

H202 m
4-CBP Fe(ll)
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)
K Fe(in)] m
w0 =% +Treun)] 2% (1)
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_ 1367 |F 2
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Fig.1. Comparison of Chlorobiphenyl Concentrations Remaining After Photo-Fenton
and Fenton Treatment (4-CBP and 4,4'-CBP Initial Concs. = 500 ng/L, [Fe*']
= 0.1 mM, pH = 3+ 0.25, 20°C, [H,O,] = 0.5 mM, UV Light Intensity = 5
mW/cm?, Methanol = 1%)
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Fig.2. Comparison of TOC Concentration Remaining After Photo-Fenton and Fenton
Treatment
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Fig.3. Degradation of Chlorobiphenyls with Different pH Using the Photo-Fenton Process (4-
CBP and 4,4'-CBP Initial Concs. = 500 ny/L, [F€**] = 0.1 mM, 20°C, [H,0,] = 0.5 mM,
UV Light Intensity = 5 mW/cm?, Methanol = 1%)
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Fig.4. Degradation of TOC with Different pH Using the Photo-Fenton Process (the Same
Conditions as Fig. 3)
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