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Photoelectrocatalytic Degradation Kinetics of Malachite Green by Pr-N Co-

doped TiO, Photocatalyst

SHA Shuang' , ZHOU Shao-gi' >, ZHANG Xiao-na', ZHOU Xiao'

(1. College of Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China; 2. State
Key Laboratory of Subtropical Building Science, South China University of Technology, Guangzhou 510641, China; 3. Key Laboratory
of Environmental Protection and Eco-Remediation of Guangdong Regular Higher Education Institutions, South China University of
Technology, Guangzhou 510006, China)

Abstract: Malachite green oxidation degradation was kinetically investigated in a photoelectrocatalytic reactor, using Pr-N co-doped
TiO, photocatalyst as the electrode which was prepared by a sol-gel method. The result shows that the initial concentration, pH, voltage
and temperature had a significant impact on the oxidation rate. The kinetic equation for malachite green oxidation under the conditions
of 10-30 mg-L™" of initial concentration, 3-8 of pH, 1-5 V of voltage, 298- 338 K of temperature could be described using the first
order kinetics, which was fitted well with the experimental data. The lower activation energy of 11. 99 kJ-mol =" shows the reaction can
be initiated easily; The reaction order of pH (1. 634 7) is higher than that of voltage (0.8502) and initial concentration (0. 123 8) ,
which indicates that the oxidation rate can be controlled efficiently through adjusted pH.
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Fig. 1 Design of photoelectrocatalytic reactor
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Fig. 2 Relationship between In(¢,/c,) and reaction

time at different initial concentrations
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Table 1  Kinetic parameters of degradation of MG

at different initial concentrations

—
e IR
/mg-L
10 0.00671 0.96239 -0.00671:-0.2001
20 0.007 2 0.97004 -0.0072:t-0.1894
30 0.00771 0.976 69 -0.007 711 -0.1378
40 0.00715 0.97164 -0.007 15¢-0. 184
50 0.00622 0.9899 —0.006 22t -0.088 8
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Fig. 3 Relationship between In(¢,/¢,) and

reaction time at different pH

F2 7A[E pH ERELFERE MG K315 F4FE
Table 2 Kinetic parameters of degradation of MG at different pH

pH k/min ™! R? M 2EI R

3 0.001 8 0.916 03 -0.001 8¢ -0.081 62
4 0. 004 25 0.969 97 —-0.004 25: -0.092 42
5 0.005 11 0. 908 86 -0.00511¢-0.212

6 0.007 71 0.976 67 -0.007 71¢ -0.137 8
7 0. 008 8 0.9545 -0.008 8¢ —0.2415

8 0.009 11 0.989 37 -0.009 112 -0.1353
9 0. 006 07 0.982 63 -0.006 07t -0.1256
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Fig. 4 Relationship between In(¢,/c,) and reaction
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x3 TRRBENBELERE MG K3 FHE

Table 3  Kinetic parameters of degradation of MG at different voltages

HE/V k/min ! R? FEIPIE -

1 0.007 71 0.976 67 -0.00771:-0.137 8
3 0. 020 94 0.978 6 -0.02094¢-0.1535
4 0.02329 0. 904 25 -0.02329¢-0.184 4
5 0.03143 0. 999 04 —0.03143:-0.044 24
6 0. 029 04 0.960 71 -0.02904:-0.4776
8 0.027 0.957 57 -0.027t -0.438 8

10 0.017 51 0.988 6 -0.01751¢-0.1277
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