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Degradation Kinetics of Ozone Oxidation on Landfill Leachate Rejected by RO

Treatment

ZHENG Ke, ZHOU Shao-qi, SHA Shuang, YANG Mei-mei
(College of Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China)

Abstract: This study kinetically investigated landfill leachate rejected by reverse osmosis (RO) oxidation degradation by ozonation.
initial pH, ozone dosage, temperature and initial COD had significant impact on the oxidation rate. The results demonstrated that for
the removal efficiencies of COD 67.6% under the conditions of 8.0 pH, 5.02 g/h ozone dosage, 303K temperature. The empirical
kinetic equation of ozonation degradation for landfill leachate under the conditions of 2. 0-8. 0 pH, 2.53-6.90 g/h ozone dosage, 934-
4 037 mg/L initial COD, 283-323 K temperature fitted well with the experimental data( R*0.969-0.996) , with low activation energy

E, = 1.43 x10* J-mol ™',
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Table 1  Characteristics of concentrated leachate rejected from RO
gE| HfH gE| HfH A HfH
COD/mg-L~! 4037 Pgeh b HE A Fe/mg-L " 6.26
BOD;/mg-L~" 32.5 g/ % 2000 Mn/mg- L~ 0.33
DOC/mg-1.~" 2583 H 5% /mS-cm ™! 39.2 Cu/mg-1~" 0.01
HS/mg-L "' 1337.4 pH 7.8 Ni/mg-L ™" 0.50

500 mL % P75 4 b, DAl S8 0 AU, % R AR B L
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Table 2 Effect of various operating conditions on initial rate by ozonation

w WG O R coD, 7 % SR B B WAL
pH /gh™' /mg-L7! /K A B, B, By /mg+(L-m) ~!
H-1 502 4037 303 3989 -355 0.532 -0.0028 0.982 35.5
H-2 502 4037 303 4098 444 0.694 -0.0038  0.992 44.4
H-3 5020 4037 303 4076 -52.8 0.414 -0.0012  0.993 528 y=0.045x +4.8307
H-4 8 5.0 4037 303 4020 -67.5 0.794 -0.0042  0.999 67.5 R =0.99
H-5 10 502 4037 303 4106 -55.7 0.784 -0.0045  0.993 55.7
H-6 12 5.0 4037 303 3973 -48.4 0.651 -0.0037 0.984 48.4
0-1 8 253 4037 303 4084 -51.9 0.873 -0.0054 0.990 51.9
0-2 8 445 4037 303 4098 645 0.878 -0.0043  0.996 64.5
0-3 8 502 4037 303 4020 -67.5 0.794 -0.0042  0.999 61.5 7047343489
0-4 8 6.01 4037 303 4031 -78.9 1.040 -0.0056  0.989 79 07000
0-5 8 6.90 4037 303 4032 -831 1.050 -0.0052 0.988 83. 1
C-1 8 502 4037 303 4020 -67.5 0.794 -0.0042  0.999 67.5
C-2 8 502 2903 303 2987 -50.8 0.705 -0.0041 0.994 50.8  y=0.619x-0.976
C-3 8 5.0 1989 303 1973 -30.8 0.412 -0.0017 0.99 39.8 R =0.987
C-4 8 500 93 303 913 -26.7 0.410 -0.0023  0.974 26.7
T-1 8 502 4037 283 3961 -43.7 0.356 -0.0010 0.997 43.7
T-2 8 5020 4037 293 4022 -53.2 0.613 -0.0029  0.999 53.2
T-3 8 502 4037 303 4020 -67.5 0.794 -0.0042  0.999 615 1T LT 10%+9.850°
T-4 8 502 4037 313 3993 -81.8 1.183 -0.0068  0.989 gy 70O
T-5 8 502 4037 323 3966 -89.8 1.389 -0.0081  0.982 89.8
D)y 73500 OH ™ (SLAE$LE COD MK L ; 2) 1b U7 PR ALK R pH 2.0 ~ 8.0 & AF NI 5 3) IR Inrg () -1/T Ji



2968 o

B 2%

-OH; 4 pH J} i, b A OH ™ 3R FEHE K, 51 K A Bk
11 - OH AT 4 v S AU I 2R 200 4h pH A
2.0 ETFZ 8.0 N, B AR A A0 UK 4 I 1D 4R AL I
N 35,5 ik BT E 67.5 mge (Lem) "', M
90 min Ak FEAF 2 th 24. 6% ERTT 22 67. 2% . 1 4 4]
f pH > 8.0 I, ) 4f 40 Ak i B 3 2 R 4 Ak B i R 40
AT B, X AR —J7 i OH™ 5] & /=4 -OHE &
EBIAN s Ty pH &R R4 o
RAAE RS R S TR R T
AL AR B DL RO A B R R

L0 Q03 =52 g'hil
CODy =4 037 mgL!
0.5 - T=303K

t/min

B 1 ias pH x5 g AL B 7 1) 5%
Fig. 1 Effect of initial pH on oxidation degradation
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Fig.2  Effect of ozone dosage on oxidation
degradation of landfill leachate
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Fig.3 Effect of temperature on oxidation

degradation of landfill leachate
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