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Effect of Temperature on Decomposition of Leachates by WA(Q/ C WAO

LI Hatsheng', LIU Liang”, LI Yu’, LIU Guanghui’, WANG Jian’, LIU Hong liang'

(1. College of Chemical Engineering, Beijing University of Chemical Technology ; Beijing 100029 , China; 2. College of Environ-
ment and Resources , Jilin University , Changchun 130023, China)

Abstract :catalytic wet air oxidation( C WAO) is a very effective physical che mistry method to treat organic waste water. In this experi-
ment, CWAO is e mployed to reduce the organic compounds in the landfill leachates . Temperature is an important factor in treating
leachates by CWAO, so the effect of te mperature on the reduction efficiency and decomposition rate of organic pollutants is investigat-
ed e mphatically and the quantificational relationship is established between the decomposition rates and te mperatures used in this
study . The function of Co/ Bi catalyst for the reduction of landfill leachates is also discussed. The influence of te mperature on the
degradation of landfill leachates by C WAO is carried out in a sealed environment using catalyst . The resulted information shows that
the reduction rate of total organic carbon ( TOC) and che mical oxygen de mand ( COD) increases notably with increase in te mperature
with or without the catalyst, and that the Elovich equation can describe dynamics course of landfill leachates degradation well . Rate
constant k also increases with increase in te mperature and the quantificational relationship is established bet ween the rate constant k
and te mperature ; the main reason of pH value reducing rapidly at first and later rising slowly is that a large amount of organic acid is
produced in the early period in the reaction and the organic acid is degraded gradually later. Degradation of landfill leachates by
CWAO can reach better treat ment efficiency in gentle condition with catalyst Co/ Bi in this study . The te mperature’ s relatively great
impact on the reaction using C WAO is discussed only in the paper and the effects of the other reaction conditions such as oxidant and
catalyst dosage and the concentration of wastewater on degrading efficiency by C WAO are to be focused on .
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Fig.1  Sche matic diagram of the experimental setup
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Table 1  Kinetic parameters of TOC at different te mperatures Rt Rt Rt
k™= r="cl ="K cup.
4T Oxygen only With catalyst present hNO ! hNO ¥ hNo AB
K a r k a r
4 4
220  0.4057 - 0.1869 0.8763 2.0004 7.053 0.9287
240 1.3985 -1.0379 0.8374 3.5509 2.6769 0.9573 ! !
260 3.0473 - 0.4852 0.9879 5.2720 -1.1691  0.9792
280 3.8826 0.7424 0.9862 7.3945 0.6297 0.9973 2.5
300  4.3758  0.6944 0.9905 7.6214 1.7456  0.9806 K T
. In(k) =a- b/ Ret'0 1] In(k)y 1/t
1 ,Elovich ’ ’
WAO CWAO a b k t
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=0. = > 0.
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Table 2 Correlation of solution te mperature and k
' a b r Equations
’ ’ Oxygen only 16.291 68998 0.9408 In( k) =16.291 - 68998/ Rt

(1)

With cat. present

1

0.693 40486 0.9718 In( k) =12.717 - 49092/ Rt
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