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Degradation of RBKS with Peroxymonosulfate Effic1ently Aétlvated by N‘boped

Graphene ” L / ¥ % b
YU Nong-bo' f HUANG Wan'? , DONG Zhe o= yw WU Li-ying'"? ZHANG Qlﬁn 2 HONG Jun-ming1~2*
(1. Department of En\flronmental Sclence agd Eflwlnéenng, Huagiao Unlver%ny, Xiamen 361021 China; 2. Fupin provinoé'al
Engineering Resedruh Center of Industrial Wastewater Biochmical Treatment, Xlamerﬂ'%61021 Chmd) ol
Abstract ; The |large loss of catalysts and secondary p‘ollutlon problems are bottlenecks for the utilization of persulfate advanced
oxidati iion processes. Thus, a modified Hummers ‘method combmed with a hydrothermal method was used to prepare N-doped graphene
as'd catalyst for pgroxymonosulfate (PMS) activation.#The .pmduc@d sulfate radical (SO, - ) and hydroxyl radical ( -OH) were able to
degradey RBK5."'N-doped graphene was characterized by= Fourier transform infrared X-ray photoelectron spectroscopy, Raman
spectroscopy, and transmission electron microscopy. The influences of vital parameters (i. e., initial pH, catalyst dosage, and PMS
dosage)on RBK5 removal were investigated systematically to examine the catalytic performance. The results showed that the N element
doping can effectively improve the catalytic activity of graphene, and the activity is greatly affected by the N doping ratio. The initial
pH of the wastewater had no significant effect on the degradation efficiency. Under the condition of 1.5 g-L ™" catalyst dosage and 0. 3
g+L™" PMS dosage, the removal rate of RBkS dye reached 99% after 25 min of reaction. The reaction process accorded with first-order
reaction kinetics. Radical quenching experiments were done and indicated that the degradation of RBkS in N-doped graphene/PMS
systems was a surface reaction, and SO, - and -OH were identified as the main radical species. The catalyst exhibited excellent
stability over five successive degradation cycles.

Key words: N-doped graphene; RBkS; catalysis; peroxymonosulfate; advanced oxidation processes
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Table 2 Reaction rate constant of RBkS degradation

at different PMS concentrations

PMS it/ g- L k/min ~! R?
0.1 0. 056 0.992
0.3 0. 145 0.948
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Table 3 Reaction rate constant of RBkS degradation

at different initial pH

wIlG pH k/min ~! R?
3.0 0. 080 0.991
7.0 0. 060 0. 965
9.0 0. 061 0.949
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