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Modified Kinetics Modd o Degradation of MCL R by Advanced Oxidation Process
LlLei , GAO Nai-yun, YIN Di-di , ZHANG Ke-jia, GJO Jiarrwei

(Qae Key Laloraory of Rollution Gontrol and Resource Reuse, Tongi Universty , Shanghai 200092 , China)

Abgract : Primary extracted MALR (Microcygin-LR) from Taihu Lake degradation by UV/H,O, and ozone process were invedigated. The
dfectsd intendty of UV radiation, initia concentration of MALR , dosagesof H,O, and ozone, initid pH vaue o the olution and anionson
degradation of MQ_R were gudied. The pH vaue and carbonate (or hicarbonate) concertration varieties during the reaction were discussed. A
ooncise modd based on thefirg order model was raised. The results reved that in UV/H,O, sygem(induding UV aone) , the average value of
the pseudb firg and second order kinetics correlation codficient R are 0. 927 and 0. 827 repectivdly. In the ozone trestment process, the
average valve of the firg and second order kinetic corrdation codfficient R” are 0. 911 and 0. 925 respectively ; a the same time , the accuracy
of modfied model was proved to be better , the average vdue of R in UV/H,O; (induding UV done) and omne system are wp to 0. 982 and
0. 985 regectivdly. Meanwhile, it can be concluded from the nodd thet : when the initid UV radiation, H,O, dosage and the ozne dosage
were st , pH vaue and carbonate (or hicarbonate) concentrations were the two main agpects which irfluenced the reaction rate.
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R R 0.982  0.985.
0.927 0.827; , , 1 ki ke
=3 0.911 0.925; , ( 2,
k. = 0.064k; - 0.0014, R =
UV/H,0;, ( uv) 2 0.9194 ,
1 UV/H0;, H

Table 1 Degrading kinetic parameters of ML R with different model under different reaction condition in UV/H,0, sygem

k R
[MCLR] = [MQLR]ge” © L2 [MALR] = [MALR]oe” 4! Y2V
0 [MALR] [MQ_R]o o

K R? k(1x10°%) R? ks [ R
153.00 0.0266 0.8121 2.75 0.9847 0.0450 0.0056 0.9378
1 W/em? 76.50  0.0203 0.5250 1.50 0.8738 0.0407 0.0050 0.9202
38.25  0.0143 0.8099 0.84 0.9627 0.0250 0.0059 0.9861
1 0.0844 0.9578 28.23 0.7581 0.1101 0.0058 0.9833
H,0, ool L7t 2 0.1238 0.9687 38.69 0.7433 0.1505 0.0073 0.9756
3 0.1664 0.9542 50. 18 0.8914 0.2425 0.0158 0.9998
76.1  0.2060 0.9975 70. 42 0.8707 0.2474 0.0137 0.9999
MQAR pgL ' 2283 0.0011 0.9937 27.47 0.7412 0.1021 0.0027 0.9970
3044  0.0597 0.9604 18. 82 0.7890 0.0825 0.0038 0.9983
11.55 0.0481 0.9558 8.26 0.8851 0.0650 0.0036 0.9900
pH 9.60 0.0764 0.9822 22.74 0.7657 0.0915 0.0041 0.9919
/ 5.28 0.1354 0.9740 54.69 0.7623 0.1712 0.0079 0.9900
313 0.1629 0.9646 42.06 0.8632 0.226 0.0145 0.9934
a- 0.1158 0.9647 27.37 0.8090 0.1529 0.0092 0.9882
NO; 0.0814 0.8773 20.30 0.8583 0.1250 0.0087 0.9638
Q05 0.0488 0.8725 15.53 0.8112 0.0740 0.0047 0.956 6
S 0.1205 0.9759 36.50 0.7641 0.1481 0.0071 0.9875
153.00 0.1238 0.9687 39.70 0.7637 0.1543 0.0075 0.9827
W am-? 76.50  0.0625 0.9758 11.20 0.8310 0.0726 0.0035 0.9826
38.25 0.0373 0.9841 8.32 0.8149 0.0430 0.0018 0.9899
19.12  0.0346 0.9980 6.72 0.8270 0.0374 0.0011 0.9996

1) , wv = 1530 W/en?) , Ho0, =2muolL pH=7.2, MALR =152.2u gL
2 H
Table 2 Degrading kinetic parameters of ML R with different nodel under different reaction condition in the ozone sygem
kR
[MCLR] = [MCLR]¢e [MclLR] =kt+[MC]1_R] [MALR] = [MQLR]oe™ 2@~ 2!
0

K R k(1x10°5) R ks ko R
5.2 0.0175 0.9787 3.66 0.9735 0.003 0.0199 0.9827
/mg-L "t 31 0.0148 0.9012 1.89 0.9509 0.013 0.0230 0.9947
7.4 0.0504 0.9571 2.29 0.9310 0.008 0.066 4 0.9908
Q0% 0.0077 0.9127 1.28 0.9487 0.009 0.0113 0.9938
NO; 0.0454 0.9384 10. 90 0.9745 0.008 0.0634 0.9924
a- 0.0190 0.99%61 3.58 0.9846 0.002 0.0208 0.9986
S0 0.0207 0.7319 3.82 0.8805 0.014 0.0370 0.9856
3.08 0.2121 0.9771 1100. 00 0.6760 0.006 0.2477 0.9842
4.51 0.0728 0.9192 59. 70 0.8592 0.007 0.0999 0.9654
oH 6.19 0.0409 0.8834 13.30 0.9850 0.010 0.0608 0.9766
7.20 0.0200 0.9292 3.8 0.9819 0.007 0.0282 0. 9836
8.83 0.0153 0.8255 2.47 0.926 2 0.012 0.0242 0.9606
10.08 0.0132 0.8910 194 0.9540 0.010 0.0202 0.9902

1) , =5.2mgl pH=7.0, MALR = 136U gL
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