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Abstract: MnO,— RuO,/CFS (carbon fiber cloth) composite electrode was prepared by electrodeposition. The pre-
pared electrode was characterized by SEM, XRD and cyclic voltammetry, and the electrochemical oxidation perfor-
mance and its influencing factors of the electrode were investigated by degrading methylene blue simulated wastewa-
ter containing high concentration of chloride. The results showed that dense and rough MnO, and RuO, nanocrystals
were distributed on MnO,—RuO,/CFS composite electrode, which could improve the utilization of chloride ions and
degradation efficiency. Compared with pure carbon fiber cloth and Ru0,/CFS electrode, MnO,-Ru0,/CFS compos-
ite electrode had stronger electrochemical oxidation ability and higher decolorization rate and COD removal rate for
the degradation of methylene blue. The optimum conditions by SPSS for the treatment of methylene blue wastewater
with MnO,-Ru0,/CFS composite electrode were as follows: the initial mass concentration of methylene blue 550 mg/L,
the mass concentration of NaCl 20 g/, the current density 90 mA/cm®, and the electrolysis time 60 min. Under these
conditions, the COD removal rate reached 95.90% , and the degradation reaction was accorded with the first-order re-
action kinetics.
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Fig. 1 Preparation of MnO,~Ru0O,/CFS electrode
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Fig. 2 SEM characterization results of blank carbon fiber cloth
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Fig. 5 CV curves of blank carbon fiber cloth , RuO,/CFS
electrode and Mn0O,~Ru0,/CFS electrode
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Fig. 7 Effect of initial concentration of methylene
blue on degradation effect
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Fig. 8 Effect of electrolyte concentration on degradation effect
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Fig. 9  Effect of current intensity on degradation effect
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Fig. 10  Effect of electrolysis time on degradation effect
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Table 2 Results of the orthogonal experiment
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Table 4 Results of the range analysis of the orthogonal tests

W5 A B C D COD B3R /% 2% %
1 350 15 80 15 -65.22 95.79
2 550 25 80 45 75.78 97.05
3650 30 80 60 90.76 92.92
4 450 20 80 30 65.21 92.06
5 450 30 100 15 -67.71 88.83
6 650 25 90 15 -62.05 92.07
7 550 20 110 15 -38.21 97.93
8 350 30 110 45 45.54 96.53
9 650 15 110 30 27.39 98.04
10 350 25 100 30 -4.06 93.15
11 450 25 110 60 78.23 96.91
12 450 15 90 45 53.02 97.33
13 550 15 100 60 95.90 97.21
14 550 30 90 30 34.64 97.46
15 650 20 100 45 70.30 97.84
16 350 20 90 60 93.22 94.38
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k, 03219 04763 02971 03080
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k, 03160 02581 02824 08953
R 02465 02565 01709 14783
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Table 3 Results of the variance analysis of the orthogonal tests

EisD R FHM O HHE HIrA F{H
A 0.003 3 0.001 1.670
—_—— B 0.002 3 0.001 1.314
) 215 Wy
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REE 0.002 3 0.001
A 0.209 3 0.070 5.087
B 0.274 3 0.091 6.380
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Py ) ’ )
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WHEE 0.130 3 0.043
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0.065 2:t-1.474 7, HAH C R R*=0.935 0, I RIAF &
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