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Eosin Y degradation by persulfate activated with

mesoporous sulfur-doped activated carbon
LI Yifan,GUO Yaoping, GUO Yadan,XUAN Keng, HUANG Yaxiong
(School of Water Resources Environmental Engineering , East China University of Technology , Nanchang 330000, China )

Abstract: The mesoporous sulfur-doped activated carbon (ACS-X) was prepared at different activation tempera-
tures. It was characterized by scanning electron microscopy (SEM) , elemental analysis(EA) , N, isothermal adsorp-
tion and desorption, and X-ray photoelectron spectroscopy (XPS). Then the sulfur doped activated carbon was ap-
plied to activate persulfate (PS) to degrade eosin Y (EY) , and the effects of pore structure on the adsorption and
catalytic performance of activated carbon was investigated. Results showed that the pore structure of ACS-X was the
main factor affecting its adsorption performance, while both pore structures and sulfur-containing functional groups
affected its catalytic performance. The effects of ACS—X dosage, PS concentration, EY concentration, and initial pH
on the degradation of EY wastewater were investigated , and the PS activation mechanism was explored. The experi-
mental results showed that when the PS concentration was 3 mmol/L. and the dosage of ACS-800 was 0.05 g/L, the
degradation efficiency of 50 mg/LL EY reached 100% within 60 min. The degradation efficiency of ACS—800/PS sys-
tem in acidic condition was better than that in alkaline condition. The capture experiments showed that -+ OH, SO,
and '0, were generated in the system,but 'O, plays a dominate role.
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The SEM images of ACS-X
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Table 1  The porous structural parameter of ACS—X activated carbons
T e m A/ (m? g ™) FLAAF/ (em®-g™) WAL F/ (em?-g™) A4 FL A% mm
ACS-600 1198 1.39 0.26 4.64
ACS-700 836 0.78 0.25 3.73
ACS-800 889 1.99 0.02 8.96
ACS-900 1142 2.07 0.10 7.24
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Table 2 The elemental composition of ACS-X activated carbons

B C [Ttk H [Tt 0 i &t S i ik
53 40% 5380 % 5380 % 7380 %
ACS-600 69.72 2.79 25.43 2.06
ACS-700 71.05 1.85 23.6 3.50
ACS-800 82.92 0.88 12.66 3.54
ACS-900 61.25 0.96 35.00 2.79
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Fig. 4 The removal of EY under various reaction systems
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Table 3 The porous structural parameter of
ACS-800 before and after use
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Fig. 9  Effect of different capture
agents on EY removal efficiency
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