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Abstract

This study evaluated the performance of a photoreactor packed with TiO,/glass, TiO,
immobilized on glass beads, initiated by UV irradiation, denoted as UV/TiO,/glass, to
decompose humic acid in an aqueous solution. The photodegradation rate of humic acid by
this UV/TiO,/glass process was found to obey pseudo first-order kinetics represented by the
Langmuir-Hinshelwood model. The experimental results of this study also show that the
reaction rate was increased with increasing pH value of aqueous solution during the range
from 4 to 8.5. The effect of ionic types and strength on the photodegradation rate of humic
acid reveals no influence. According to Langmuir-Hinshelwood model and Arrhenius

equation, k., Kyymic and Ea are 0.878 mg/(min L), 0.017 L/mg, and 21.31 kJ, respectively.
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Table 1 Experimental parameters

= %1

1554 ﬁﬁr@zﬁ?ﬁﬁ?ﬂ%

UV %&(365nm) R %a

TiO, HRES

BEFEIIQEE 0.05 M) KCI ~ NaCl ~ KNO; ~ NaNO; ~ Mg(NO3),
% (C) 15+25-35

pH 455785

FifaPIEE (ppm) 10~ 20~ 30 ~ 40 ~ 50

KNO; % (M) 0.01 ~0.03~0.05-+0.1~0.15

2.2 i pH I A P B ko FU b RO

Table 2 The pseudo first-order rate constant ks, half-life t|,, and correlation coefficients for

photocatalytic degradation of humic acid at different pH values.

pH Kobs tin R?

4 0.0101 68.61 0.923
5.5 0.0126 55.00 0.977
7 0.0153 45.29 0.929
8.5 0.0164 42.26 0.952

A3 IR AT AP B R ks F Rt R

Table 3 The pseudo first-order rate constant ks, half-life t;,, and correlation coefficients for

photocatalytic degradation of humic acid at different salts.

0.05 (M) Kobs i/ R?

KCl 0.0241 28.76 0.989
NaCl 0.0204 33.97 0.977
KNO;, 0.0218 31.79 0.976
NaNO; 0.0231 30.00 0.987
Mg(NO3), 0.0226 3066 [0.976
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Table 4 The pseudo first-order rate constant ki, half-life t;,, and correlation coefficients for

photocatalytic degradation of humic acid at various KNO; concentrations.

M Kobs t12 R’

0.01 0.0199 34.82 0.963
0.03 0.0190 36.47 0.918
0.05 0.0218 31.79 0.976
0.1 0.0188 36.86 0.889
0.15 0.0200 34.65 0.974

5 Tl ﬁ@f‘f{?“ﬂfﬂ%@m K] F#’ﬁﬁ]f‘éﬁ”% [~ ’JT?F['@V Kobs * R 11, > R fif

Table 5 The pseudo first-order rate constant Ky, 1/Kops, half-life t;/,, and correlation coefficients for

photocatalytic degradation of humic acid at different initial concentrations of humic acid.

I
kobs 1/kobs tin R2

(ppm)

10 0.0122 81.97 61.88 0.942
20 0.0119 84.03 58.24 0.937
30 0.0098 102.04 70.71 0.919
40 0.0087 114.94 79.66 0.974
50 0.0081 123.46 85.56 0.964

%6Twm@*%ﬁ%ﬁ@mmﬁr%@%ﬁﬁkwy$@%me%g

Table 6 The pseudo first-order rate constant ks, half-life t;,, and correlation coefficients for

photocatalytic degradation of humic acid at different temperature.

K Kobs ti R’

288 0.0076 91.18 0.935
298 0.0119 58.24 0.937
308 0.0135 5133 0.959
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Fig 1 Sketch of the experimental apparatus.
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Fig 2 Dependence of degradation of humic acid on time at various conditions.

- 106 -



I} TiO A BRI A A 53 Al Vg R s

130

120 -

110 -1

100 -

UK s

90 1

80 1

70 T T T T T

[humic acid], (mg/L)
[ 31/ Kops SRR FIFES (o4 -

Fig 3 The relationship between 1/ ks with initial concentration of humic acid.
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Fig 4 Plot of ks and temperature (T) following Arrhenius law.
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