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Abstract: Electrolytic manganese slag was used as photocatalyst to construct heterogeneous photo-Fenton reaction system.
Bisphenol S was used as a model compound to study the degradation mechanism and influencing factors for bisphenol S in the
reaction system. The formation rate model of *OH were constructed in the photo-Fenton reaction system. Based on -OH formation
rate model, the prediction model of bisphenol S considering the effect of dissolved organic matter (DOM) were established. The
results showed that the mass contents of Fe and Mn in electrolytic manganese with catalytic activity were 1.49% and 2.28%
respectively. Compared with other degradation system (i.e., UV, UV/electrolytic manganese slag, UV/H,0, and electrolytic
manganese slag/H,O, system), the electrolytic manganese slag/lUV/H,O, photo-Fenton system exhibited excellent oxidation
degradation efficiency for bisphenol S, and the degradation efficiency of bisphenol S was positively correlated with the dosage of
electrolytic manganese slag and H,O, concentration, but negatively correlated with pH and initial concentrations of bisphenol S. The
concentrations of Fe and Mn in the solution was negatively correlated with the pH value, and the coexisting active metal components
in the reaction leaching from electrolytic manganese slag were not conducive to the degradation of bisphenol S. Electron spin
resonance and radical quenching experiments showed that the main active species for bisphenol S degradation in electrolytic
manganese slag/UV/H,0, system was *OH. The formation rate model of *OH in this system was constructed by using isopropanol,
and the formation rate of *OH was estimated to be 3.22x10°~1.1x10 mol/(L-s), which was consistent with R (6.5% 10’9mol/(L-s))
calculated by nitrobenzene fitting. The degradation efficiency of bisphenol S decreased with the increase of DOM concentrations.
Based on the theory of free radical steady-state kinetics, a kinetic prediction model of bisphenol S degradation in electrolytic
manganese slag/UV/H,0, system in the presence of DOM was established. It was found that the predicted values from the model
was in line with the experimental data, indicating that DOM mainly affected the degradation of bisphenol S through quenching *OH
in the system.
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bisphenol S degradation in response surface methodology J£(g/L) (mmol/L) (x10°umol/L) (x10”min"") (x10 min ')
TR On TE U S W P 14 8.00 0.84 6.80 0.07 1.32 1.60
g ph g e OB MM SAIL - ko Lo IS 800 030 680 0.17 0.43 0.34
J%(g/L) (mmol/L) (x10umol/L) (x10 *min ') (x10 *min ") 16 600 030  19.00 017 1.04 0.85
1700 057  10.00 0.22 0.53 0.95 17 600 084  19.00 0.17 1.25 1.20
2 8.00 0.84  19.00 0.07 1.86 2.00 18 7.00 1.11 10.00 0.12 131 1.20
3 7.00 057 5.12 0.12 0.65 0.69 19 7.00 057  10.00 0.12 0.84 0.84
4 7.00 0.57 10.00 0.12 0.84 0.84 20 7.00 0.57 10.00 0.12 0.84 0.84
5 8.00 030 19.00 0.17 0.59 0.60 21 6.00 0.84 6.80 0.17 0.77 0.60
6 700 057 10.00 0.12 0.84 0.84 22 8.00 030 6.80 0.07 0.79 0.94
7700 057  10.00 0.12 0.84 0.84 23 6.00 0.30 6.80 0.07 0.80 0.86
s 500 057  10.00 0.1 17 L1s 24 6.00 0.84  19.00 0.07 2.17 2.30
9 7.00 057  10.00 0.02 3.26 2.60 > 600030 0.80 017 037 032
’ ’ ’ ’ ' ’ 26 8.00 0.84 19.00 0.17 0.91 0.91
10700057 10.00 0.12 0.84 084 27700 057 190.00 0.12 1.94 1.70
11800 084 680 0.17 0.68 0.53 28 800 030  19.00 0.07 1.07 130
12700 003  10.00 0.12 0.30 0.20 29 600 084  6.80 0.07 1.45 1.60
13 9.00 0.57 10.00 0.12 0.74 0.55 30 6.00 030 19.00 0.07 1.20 1.50
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Table 4 Coefficient evaluation and hypothesis testing of
bisphenol S quadratic equation in response

surface experiment

Be SES Bdli(x10°) FHA(x10%) P

Bo R 8.40 - -

B pH 18 -0.66 2.147 0.0479
i3 [ HL R ] 2.60 17.44 <0.0001
fs [H,05] -2.50 13.78 <0.0001
Pa [XU S] -4.20 40.92 <0.0001
P2 pH [ A AR ] -0.21 0.068 0.7067
Pis pH {E-[H>0,] 0.66 0.0106 0.1486
Pua pH {E-[XUH) S] -0.15 0.0107 0.8819
P [FE R4 - [Ho0,] -0.29 0.0181 0.8460
Pos [FOARERE]-DE S] -1.10 3.053 0.0214
B [H204]-[ X1 S] 0.25 0.00006 0.9909
B pH fE-pH 1 -0.39 0.0045 0.9225
Pro [ HLFRERVE ][ FO AR B ] -0.34 0.839 0.1980
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