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Degradation of MC-LR by Combination of UV/H,0, Process

GUO Jian-wei> GAO Nai-yun, YIN Di-di> LI Lei> DONG Bing-zhi, ZHANG Ke-jia

(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: The degradation of MC-LR in water by UV/H,0, process was investigated. The effects of intensity of UV radiation, initial
concentration of MC-LR> dosages of H, 0, initial pH value and anions on degradation of MC-LR by UV/H,0, process were studied. The
results show that the removal of MC-1LR only by H, O, is nearly zero, and UV process can degrade MC-LR to a certain extent. However the
degradation efficiency of UV/H, O, process is much higher than UV and H, O, process due to the synergetic effect between UV and H,0, . The
removal of MC-LR increases with the enhancement of intensity of UV radiation, but decreases gradually with the increase of initial concentration
of MC-LR. When the dosages of H, 0, change from 1 mmol/L to 3 mmol/L; the constant of degradation rate rises from 0.084 4 to 0.166 4.
The optimum pH value is 3.13. The added anions have adverse effect on the degradation of MC-LR, especially carbonate and nitrate ions have
the biggest influence among the studied anions.
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Fig.1 Schematic description of the UV/H, O, reactor
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Fig.2  Comparison between the degradation of

MC-LR by UV, UV/H,0, process
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Table 1 ~ Comparison between the degradation parameters of kinetics

models (pseudo first order) under different processes

T EAH K/min~! R?
uv 0.026 6 0.8121
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3.2 EAMGHRI R

MC-LR WUH A BEZT R 152.2 pg/Ls H,0, [HHEM
HEE A 2 mmol/L, pH = 7.20, 38 i 42 il J W, 45 4% 4b
KT B8 PR32 ' T B R 55 UV 6 R, 43 900 4 153.004
76.50~38.25 F1 19,13 pW/em®, 56 45 R W& 3. MC-
LR B Al AR AT 5400 — SR N8N ) o, T Wi
WK AR RE R MHER 2 o

#2 HWHRRENET MC-LR BRI —%
N F BB ESH
Table 2 Comparison between the degradation parameters of kinetics

models (pseudo first order) under different intensity of UV radiation

UV OG5 /pWe em =2 K/min~! R?
153.00 0.1238 0.968 7
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38.25 0.0373 0.984 1
19.13 0.034 6 0.998 0
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Fig.3 Effect of different intensity of UV radiation
on the degradation of MC-LR by UV/H, 0, process
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Table 3 Comparison between the degradation parameters of kinetics models

(pseudo first order) under different initial concentration of H, 0,

H, 0, WA ¢o/mmol < L~! K/min~! R?
0.00 0.026 6 0.8121
1.00 0.084 4 0.9578
2.00 0.1238 0.968 7
3.00 0.166 4 0.9542
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Fig.4 Effect of different initial concentration of H, 0,

on the degradation of MC-LR by the UV/H, O, process
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Fig.5 Effect of pH value on the degradation of MC-LR
by UV/H, 0, process
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Table 4 Comparison between the degradation parameters of kinetics models

(pseudo first order) under different initial pH value

Wik pH K/min~! R?
11.55 0.048 1 0.9558
9.60 0.076 4 0.9822
7.20 0.1238 0.968 7
5.28 0.1354 0.9740
3.13 0.1629 0.964 6
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Fig.6 Effect of different initial concentration of MC-LR
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Table 5 Comparison between the degradation parameters of kinetics models
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Fig.7 Effect of different anions on the degradation
of MC-LR by UV/H, 0, process
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Table 6  Comparison between the degradation parameters of kinetics models

(pseudo first order) under different anions

(pseudo first order) under different initial concentrations of MC-LR BN B2 710 mmol L) K/min~! R?
MC-LR AR FE co/pge L~ K/min~"! R €03~ 0.0488 0.8725
76.1 0.206 0 0.9975 NO; 0.0814 0.8773
Cl- 0.1158 0.9647
152.2 0.1238 0.968 7
28 3 0.091 1 0.993 7 SO3- 0.1205 0.9759
‘ ’ o 2 R 0.1238 0.968 7
304.4 0.0597 0.960 4
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