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Degradation Kinetics of Activated Carbon Catalyzed Persulfate Oxidation

Orange G

YANG Mei-mei', ZHOU Shao-qi'*,LIU Dan', ZHENG Ke'
(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 510640, China)

Abstract ; The oxidation degradation of orange G( OG ) in aqueous solutions by the activated carbon catalyzed peroxydisulfate(PDS) has
been kinetically investigated. These processes are based on the generation of sulfate radicals, which are powerful oxidizing species
found in nature. The results demonstrated that OG could be degraded by GAC/PDS reagent effectively. Moreover, the dosage of PDS
and GAC, temperature and initial concentration of OG had an impact on OG oxidation, higher temperature and GAC dosage resulted in
higher OG degrading rates. In addition, the empirical kinetic equation for OG oxidation by GAC/PDS combined system under the
conditions of 0. 050-0. 125 mmol-L~" of OG, 5.0 of pH, 10/1-160/1 of n(PDS)/n(0G), 0.1-1.6 g-L™" of GAC, 298-338 K of
temperature, could be reasonably represented by the first order kinetics, which was fitted very well with the experimental data. In
addition, the catalytic properties of reused GAC have been investigated.

Key words :activated carbon; sodium peroxydisulfate; heterogeneous catalysis; orange G; kinetic
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Table 1 Kinetic values for degradation of OG at various operating conditions
= i o3 A%

5 n(PS)/n(0G) /gc./i(zl /mm?)lc_ Lot /7;( X m“%j‘ LES R? GV i i

P-1 10/1 0.8 0. 100 298 0. 006 29 0.993 24 -0.006 39 - 0. 048 64
p-2 20/1 0.8 0. 100 298 0.010 55 0.997 15 —-0.01055¢-0.047 98
P-3 40/1 0.8 0. 100 298 0.01127 0.998 05 -0.01127:-0.03171
P-4 80/1 0.8 0. 100 298 0.011 67 0.99591 -0.01167:-0.044 74
p-5 160/1 0.8 0. 100 298 0.012 30 0.998 08 -0.012 30z -0. 041 70
G-1 20/1 0.1 0. 100 298 0.003 14 0. 093 530 -0.003 147 -0. 074 50
G-2 20/1 0.2 0. 100 298 0.003 95 0.916 31 -0.00395:-0.010 51
G-3 20/1 0.4 0. 100 298 0. 005 87 0.953 43 -0.005 87¢-0.005 87
G-4 20/1 0.8 0. 100 298 0.010 55 0.997 15 -0.01055¢-0.004 79
G-5 20/1 1.2 0. 100 298 0.013 11 0. 999 06 -0.01311¢-0.023 92
G-6 20/1 1.6 0. 100 298 0. 020 84 0.99598 -0.020 84:-0.057 93
T-1 20/1 0.8 0. 100 298 0.010 55 0.997 15 -0.01055¢-0. 047 89
T-2 20/1 0.8 0. 100 308 0.01328 0.98729 -0.01328:-0.01188
T-3 20/1 0.8 0. 100 318 0.016 73 0. 966 96 -0.016 731 - 0. 222 40
T-4 20/1 0.8 0. 100 328 0.024 81 0.998 81 -0.02481:-0.077 14
T-5 20/1 0.8 0. 100 338 0.029 85 0.985 47 -0.029 85: -0. 026 06
0-1 20/1 0.8 0. 050 298 0. 008 82 0.92671 -0.008 82¢ —0.225 68
0-2 20/1 0.8 0.075 298 0.009 39 0.952 46 -0.009 39 -0. 181 76
0-3 20/1 0.8 0. 100 298 0.010 55 0.997 15 -0.01055:-0. 047 89
0-4 20/1 0.8 0. 125 298 0. 009 28 0. 966 97 -0.009 28: -0. 152 31
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Fig. 1 Effects of PDS dosage on oxidation degradation rate of OG
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Fig. 2 Effects of GAC dosage on oxidation degradation rate of OG
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Fig. 3 Effects of temperature on oxidation degradation rate of OG
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