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Abstract: In view of the problems of high energy consumption and serious secondary pollution during traditional
electric regeneration of activated carbon, cathodic electric field was adopted to activate persulfate in situ for
regenerating phenol saturated activated carbon fiber ( ACF), and the regeneration efficiency of ACF and
degradation efficiency of pollutants in the regeneration solution were investigated. The adsorption process of ACF
was fitted by Langmuir and Freundlich adsorption isotherm models. The effects of current density, persulfate
concentration, and regeneration time on the electric cathode/persulfate regeneration process were investigated.
Besides, the application potential and regeneration mechanism were analyzed by multiple adsorption - regeneration
cycles experiments. Results show that the adsorption of phenol by ACF was more consistent with the Freundlich
adsorption isotherm model, indicating heterogeneous adsorption. The regeneration efficiency of the electric cathode/
persulfate regeneration process was 62.71% , and the total amount of phenol in the regeneration solution was only
3.10% of the maximum adsorption capacity of ACF. The optimal operating conditions were current density of
57.14 mA/cm’, persulfate concentration of 0. 1 mol/L, and regeneration time of 6 h. During the multiple
regeneration of the electric cathode/persulfate process, the persulfate and the resulting sulfate radical would damage
the pore structure and surface morphology of ACF to some extent. After three times of regeneration, the
regeneration efficiency could still reach about 40% , which indicates that the process has strong application
potential.
Keywords : electrochemical regeneration; activated carbon fiber ( ACF) ; persulfate; sulfate radical; phenol
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SR A S B0 A A R SR L U
(PS-305DM , 795 Jo B AR AT RN B]) AL fE
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(1) T3 ACF 7545 V-1 o i vk B2 A W B 25 o
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(mg/g) ,po FE IR 2 I 1) 4 Jo d Vi B (mg/L)
p. R ACK W P Asf 95 Y v 24 1y 6 4% ot o vk 3
(mg/L) ,V AR (mL) ,m 2 ACF JFifE(g).
1.3 B4xE
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L) 800 r/min % s 1 P M. HL AL 27 FIARAR 3R R
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A B B R AR &R b R AR Wk R
0.1 mol/L. 7E 22 Y W BFH 4L 1 — P A 1 30 52 55 v 8
ACF W B 2R A RN, SR 5 & T 38 C 28 F P LT,
XPHET 5 09 ACF #EAT5S 1 R s FR4E J5 (1) ACF
BT PR B A R PR 4 Yk, B AT
SERL ACF [ 2R FAE SL 56 ATAR 9520 (2) 1158 ACF
MHRFERCR (% ), H)

=0, (2)
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2.1 ACF X EE R R M &R AR R
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AR oA 4ot 72 B AT Freundlich AAY 158 B 3208 B 2
253 T IR AR — W it 7.
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Tab. 1 Fitting parameters of different adsorption isotherm models

Freundlich

Langmuir

Q,/(mg-g™") K R Ky 1/n R

280.22 0.0297 0.9078  65.55 0.2109 0.952'1
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Comparison of different regeneration processes
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114.28 mA/cm’ , FARCRI T FIET 9.02% |, T
TR T 2R 7 3 e A R A {1 D) o P 3 1 o 52 W R AEG ( DL
2(b)) .l AR ISP R B A LA
R (R R R AR AR 7E A FL R B TS LSO, -
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br 1 | BUR TN AN R R T = Ne oy ST BUR 1 L
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Fig. 6 Nitrogen adsorption and desorption curves of ACF before
and after regeneration
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Fig.9 Mechanism of cathode/persulfate regeneration process
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