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Abstract: In this study, a catalyst with bimetallic CuCo-MOF-74 dispersed on semi-coke (SC) (CuCo-MOF-74,/SC) was
successfully prepared by one-pot hydrothermal synthesis, and the degradation behavior and mechanism for aqueous bisphenol A
(BPA) via persulfate (PMS) activation was systemically studied. The characterization results showed that CuCo-MOF-74 was
uniformly dispersed onto the surface of semi-coke activated carbon, and the specific surface area of CuCo-MOF-74,/SC was
582.04m?/g. For BPA degradation, under the optimum conditions (0.2g/L PMS, 0.1g/L catalyst), the CuCo-MOF-74,/SC/PMS system
achieved a degradation efficiency of 95.01% for 20mg/L BPA in 30min and the mineralization rate of 54.7%, which was significantly
higher than that of the CuCo-MOF-74/PMS system, and the reaction rate constant of CuCo-MOF-74,/SC (0.1113min ') was 3.4
times of CuCo-MOF-74 (0.0324min™"). After 5 cycles, the degradation efficiency of CuCo-MOF-74,/SC decreased from 94.83% to
72.56%, which was remarkably higher than that of CuCo-MOF-74 (from 76.95% to 21.49%). In the CuCo-MOF-74,/SC/PMS
system, both free radicals (*OH, SO; and 0;") and non-radicals ('O, and electron transfer) were involved in the degradation of BPA,
and free radicals oxidation played a major role. The loading of CuCo-MOF-74 on SC significantly enhances the stability and
improves specific surface area of CuCo-MOF-74, thereby elevating the degradation efficiency for BPA in water. This study provides
the important guiding significance for the development of MOF-based catalysts.
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Structure parameters and metal loadings of SC,
CuCo-MOF-74 and CuCo-MOF-74,/SC

Table 1

M AL AL Pl Cu Co

AL

() (m¥g) (emVg) (am) (wi%) (wi%)

SC 100.36 57.14 0.11 7.21 — —
CuCo-MOF-74 280.13 41.37 0.24 2.81 14.05 143
CuCo~-MOF-74,/SC 350.10 174.92 0.22 3.83 1.08 1.25
CuCo~-MOF-74,/SC 582.04 302.25 0.36 3.81 2.11 249
CuCo—MOF-745/SC 482.49 242.79 0.30 3.92 3.02 3.73
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Table 2 Comparison of different catalysts activated PMS degradation of BPA

HEAGT) S AAT I [ (min) R (%) SCk
CFO/CMK-3 0.1g/L #E4k 51, 0.2¢/L PMS, 0.1mmol/L BPA, pH=5.1 60 96 [9]
CNT-hemin/Mn-MOF 0.3g/L 4k 51, Immol/L PMS, Smg/L BPA, pH=7 40 98.63 [32]
CoFe;0,@PBC, 0.2g/L #E4L 71, 0.2¢/L PMS, Smg/L BPA, pH=7 40 100 [33]
C030,@CS-600 0.1g/L f#4k 71, 0.2g/L PMS, 40mg/L BPA, pH=6.2 100 99 [34]
CuCo-MOF-74,/SC 0.1g/L f#4k77, 0.2g/L PMS, 20mg/L BPA, pH=7 20 95.01 A
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Fig.4 Adsorption and degradation efficiency of BPA with different catalysts and effects of different reaction conditions on BPA
degradation in CuCo-MOF-74,/SC/PMS system
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Fig.8 Effect of radical scavenger; EPR and Electrochemical characterization
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Table 4 BPA degradation intermediates detected by LC-MS

No. m/z Formula

P1 244 Ci5Hi605
P2 150 CoH 1002
P3 168 CoH 1205
P4 135 CoH11O
P5 131 CsHi50
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P7 114 CgHi002
P8 98 CeH,00
P9 60 C;Hs0
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