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Effect of SO, Volume Fraction in Flue Gas on the Adsorption Behaviors

Adsorbed by ZL150 Activated Carbon and Kinetic Analysis

GAO Ji-xian, WANG Tie-feng, WANG Jin-fu

( Beijing Key Laboratory of Green Chemical Reaction Engineering and Technology, Department of Chemical Engineering, Tsinghua
University, Beijing 100084, China)

Abstract: The influence of SO, dynamic adsorption behaviors using ZL50 activated carbon for flue gas desulphurization and
denitrification under different SO, volume fraction was investigated experimentally, and the kinetic analysis was conducted by kinetic
models. With the increase of SO, volume fraction in flue gas, the SO, removal ratio and the activity ratio of ZL50 activated carbon
decreased, respectively, and SO, adsorption rate and capacity increased correspondingly. The calculated results indicate that Bangham
model has the best prediction effect, the chemisorption processes of SO, was significantly affected by catalytic oxidative reaction. The
adsorption rate constant of Lagergren’s pseudo first order model increased with the increase of inlet SO, volume fraction, which indicated
that catalytic oxidative reaction of SO, adsorbed by ZL50 activated carbon may be the rate controlling step in earlier adsorption stage.
The Lagergren’s and Bangham’s initial adsorption rate were deduced and defined, respectively. The Ho’s and Elovich’s initial adsorption
rate were also deduced in this paper. The Bangham’s initial adsorption rate values were defined in good agreement with those of
experiments. The defined Bangham’s adsorptive reaction kinetic model can describe the SO, dynamic adsorption rate well. The studied
results indicated that the SO, partial order of initial reaction rate was one or adjacent to one, while the O, and water vapor partial order
of initial reaction rate were constants ranging from 0. 15-0. 20 and 0. 45-0. 50, respectively.
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model; ZL50 activated carbon
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Fig.1 SO, adsorption behavior under different SO, volume fraction of flue gas
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Table 1  Modeling results of apparent adsorption kinetics under different SO, volume fraction of flue gas
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Fig.3 Initial adsorption rate of apparent adsorption kinetics under different SO, volume fraction of flue gas
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