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Table 1 The pore structures of the activated carbon
average particle BET Surface total pore micropore ) external surface  average pore
. micropore area .
diameter length/m Area volume volume m? . gl area diameter
/m /m? - g™ /em? - g™ /em? - g™ mos /m? - g™ /nm
0.003 0.002-0.008 689.101 0.582 0.144 403.032 286.070 3.38
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Fig.1  Experiment progress flow of adsorption of phenol on
activated carbon in rotating packed bed (RPB)

1—rotating packed bed, 2,7—valves, 3,4—three-way valves,

5—fluid reservoir, 6—Iliquid pump, 8—fluid flow meter
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Fig.2 Effect of high gravity factor on removal efficiency of phenol
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Fig.3 Effect of flow rate on removal efficiency of phenol
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Table 2 Linear fitting results from the pseudo-first order kinet-
ic model and the pseudo-second order kinetic model of phenol

adsorption in a RPB under the optimum operation conditions

project equation of linear fitting R?
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Fig. 5 Linear fitting results from the pseudo-second order

kinetic model
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Fig.6 Effect of high gravity factor on adsorption rate constant
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ZHU Jiang-tao, HUANG Zheng-hong, KANG Fei-yu, et al. The

Adsorption of Phenol on Activated Carbon in Rotating Packed Bed

WU Xiao-na' ?*, LIU You-zhi''*, JIAO Wei-zhou'*
(1. Research Center of Shanxi Province for High Gravity Chemical Engineering and Technology, North University of China, Taiyuan 030051, China; 2. Shanxi
Province Key Laboratory of Higee-Oriented Chemical Engineering, Taiyuan 030051, China)

Abstract: Rotating packed bed (RPB) was applied in adsorption removal of phenol from simulation wastewater, with the activated
carbon as adsorbent. The influence of operating parameters of RPB on removal efficiency such as high gravity factor, flow rate and
initial concentration of phenol wastewater were examined to determine the optimum operating conditions. The pseudo-first-order
model and the pseudo-second-order model were used to study the adsorption kinetics. The effect of operating parameters on the
adsorption rate constant were studied. The removal efficiency and adsorption rate constant were compared with those of traditional
adsorption method. Results show that under the operational conditions: high gravity factor of 44.68, flow rate of 35 L - h™' , initial
concentration of phenol wastewater of 1000 mg - L™", the adsorption time of 2 h, the removal efficiency of phenol can reach max-
imum about 90% , which is 30% higher than the traditional adsorption method. The adsorption rate constant obtained by pseudo-
second-order model increases with the increasing of high gravity factor and flow rate. The kinetics equations in RPB and traditional
adsorption method under the optimum condition are as follows: t/q,=0.02648+0.77932¢t, t/q,=0.02869+1.55707t,and the ad-
sorption rate constant improves from 5.28x107* t0 9.02x107*.

Key words: rotating packed bed(RPB) ; adsorption; phenol; wastewater; adsorption rate constant

CLC number: TJ55 Document code: A DOI: 10.11943/j.issn.1006-9941.2016.05.014

Chinese Journal of Energetic Materials, Vol.24, No.5, 2016 (509-514) A gk A A WWwWw. energetic-materials. org. cn

=
I



