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The effect of C1” ,NH, CO? ions and natural organic matter

on persulfate preparation by boron-doped diamond electrode electrolysis

SUN Zhiyu ZHANG Feng ™" CUI Jianguo
(College of Enyironmental Science and Engineering, Taiyuan University of Technology, Taiyuan, 030024, China)

Abstract; The effect of several common ions, including C1”,NH; and CO3 , and natural organic
matter (NOM )_in water on the process in which boron-doped diamond ( BDD) anode electrolyzed
sodium sulfate to produce persulfate (S, O; ) was experimentally elucidated. And the possible
reactions of different coexisting substance in the electrochemical oxidation process were also
investigated, when sodium sulfate was used as the background electrolyte of anode. The results
showed that CI™ inhibited the generation of persulfate in the first 10 min of electrolysis, but later
accelerated the synthetic rate of persulfate. In sodium sulfate electrolyte, the production of
hypochloric acid/hypochlorite and chlorate increased significantly, while the production of
perchlorate did not increase evidently. The oxygen evolution reaction was inhibited by adding NH} to

sodium sulfate anolyte, resulting in the increased concentration of persulfate. During the electrolysis,
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it was found that the concentration of NH; decreased by 17.6%, which might be oxidized to N, and
escaped from the solution. CO3™ did not present any significant inhibiting or promoting effect on the
production of persulfate. The presence of NOM reduced the synthesis of persulfate. In addition,
sulfate increased the apparent reaction rate of the degradation of NOM. As with direct electrolysis,
the degradation of NOM in sulfate anolyte complied with the kinetics of first-order reaction.
Keywords : boron-doped diamond ( BDD ), persulfate, electrochemical synthesis, ions, natural
organic matter (NOM).
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2 5B A8 (Results and discussion)
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