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(a)—%E45 2% Co-O 4L XRD i 51 ; (b)—%f VB 428 2% Co-O fE 4L 1 XRD i 5]
(a)—XRD pattern of zinc-doped Co-O catalyst; (b)—XRD spectra of manganese and nickel doped Co-O catalysts.

1
Figure 1

AEEE S RIT RS Z 3 L T 418 45 49 B9 %2 T
XRD patterns of different concentration of Zn and Mn, Ni doped Co-O catalyst
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(a)—Co0-C0-0O;(b)—Zn-Co-0O;(c)—7ZnCo,-Co-0O; (d)—ZnCo-Co-0O; (e)—MnCo-Co-O; ({)—NiCo-Co-O.,
2 AEELFE SEM
Figure 2 SEM images of Co-Co0-0,Zn-Co0-0,ZnCo,-C0-0,ZnCo-Co-0O,MnCo-Co-0O and NiCo-Co-O

catalyst
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(a)—-catalytic degradation of bisphenol A by Co-Co-O, Zn-Co-O, ZnCo,-Co-O and ZnCo-Co-O catalysts; (b)—
first order kinetic equation fitting of catalytic degradation effect of Co-Co-O, Zn-Co-O, ZnCo,-Co-O and ZnCo-Co-O

catalysts.
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Figure 3 Catalytic degradation effect of bisphenol A and first order kinetic equation fitting of catalytic
degradation effect of Co-Co-O, Zn-Co-O, ZnCo,-Co-O and ZnCo-Co-O catalysts
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(a)—catalytic degradation of bisphenol A by Co-Co-O, NiCo-Co-O and MnCo-Co-O catalysts; (b)—first order

kinetic equation fitting of catalytic degradation effect of Co-Co-O, NiCo-Co-O and MnCo-Co-O catalysts.

B4 NiCo-Co-O# MnCo-Co-O /X FiEH PMSHEMNE ARMR K EREAIR - A NFEFEMGE

Figure 4 Catalytic degradation effect of bisphenol A and first order kinetic equation fitting of catalytic
degradation effect of Co-Co-O, NiCo-Co-O and MnCo-Co-O catalysts
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EPR spectra in the ZnCo,-Co-O/PMS, ZnCo-Co-O/PMS and PMS systems trapped by TMP in H,O.
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Figure 5 EPR spectra in the ZnCo,-Co-O/PMS and ZnCo-Co-O/PMS trapped by DMPO, DMPO in

methanol, and TMP in H,O
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Figure 6 EPR spectra in the MnCo-Co-O/PMS trapped by DMPO with different time compared with NiCo-Co-O/
PMS systems trapped by DMPO, trapped by DMPO in methanol, and TMP in H,O with different time
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(a)—effect diagram of catalytic degradation of bisphenol A by ZnCo,-Co-O catalyst under different anion; (b)—first

order kinetic equation fitting of catalytic degradation effect of ZnCo,-Co-O catalyst in different anionic environment.
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Figure 7 Catalytic degradation effect of bisphenol A and first order kinetic equation fitting of catalytic
degradation effect of ZnCo,-Co-O catalyst in different anionic environment
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Study on the Structure Regulation of TMCo-O Catalyst and the
Performance of Activating PMS to Degrade Bisphenol A

QUAN Zhipeng', JIANG Mingyu"*,REN Lantu',ZHU Yongjian', LIANG Ping', CHEN Yeqing"
(1. School of Applied Physics and Materials, Wuyi University, Jiangmen 529020, China; 2. School of Chemistry and
Materials, Jinan University, Guangzhou 511436, China)

Abstract: With the time developing, the strong accumulation of bisphenol A (BPA) in water resources due to high reliance on
plastics, while endangering human health. At present, the advanced oxidation technology of peroxymonosulfate (PMS)
activated by transition metal-based catalyst has become an effective method to address BPA. The precursor with metal-organic
framework structure was prepared by adjusting the doping ratio of zinc and cobalt elements, and further the zinc-cobalt
bimetallic oxide catalyst was synthesized under 500 °C calcination. In addition, MnCo-Co-O and NiCo-Co-O materials were
prepared by adjusting the doping of different transition metals. The activation ability of catalyst materials doped with zinc and
cobalt, nickel and manganese to PMS was analyzed by the degradation rate of BPA. This work mainly studied the catalytic
performance of four kinds of composite metal oxide catalysts with different zinc-cobalt doping ratio, among which the bimetallic
oxide ZnCo,-Co-O doped ratio of 1:2 shows the best catalytic effect, and the optimization of catalytic effect is based on the
synergistic effect between zinc and cobalt. The mechanism of catalytic degradation of bisphenol A was studied. Hydroxyl
radical (*OH) and singlet oxygen ('O,) were used as the main degradation paths to achieve efficient removal of organic
pollutants in water. Finally, the catalytic performance of ZnCo,-Co-O bimetallic oxide catalysts in different anionic
environments was studied. The presence of Cl accelerates the formation of strong oxidizing groups, no significant effect to
catalytic performance by adding SO,” , and CO,* shows irreversible reaction with strong oxidizing groups to reduce the
catalytic rate of the system. This work provides a new modification strategy, which is of great significance for the development
of highly efficient PMS catalyst.

Keywords: bisphenol Aj;advanced oxidation; peroxymonosulfate; cobalt-based catalyst; ZnCo-based bimetallic oxide; synergistic

effect; hydroxyl radical; singlet oxygen
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