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Modified TiO,/GAC photoelectric synergistic treatment

of methyl orange wastewater
ZHANG Li, WANG Chunhao, HUANG Diannan,ZHANG Lei
(School of Municipal and Environmental Engineering , Shenyang Jianzhu University , Shenyang 110168 , China )

Abstract: Granular activated carbon (GAC) loaded with transition metal and nitrogen co-doped modified TiO,(X-N-
Ti0,/GAC, X=Fe or Cu or Mn) was prepared by sol-gel method to treat methyl orange wastewater by photoelectric
synergistic catalysis. The anode was an iridium-tantalum titanium plate, the cathode was a titanium plate, and a long-
arc xenon lamp was used as the light source. The degradation rate of 20 mg/L simulated methyl orange wastewater at
180 min was evaluated, and the preparation conditions and reaction voltage of the materials were optimized and
characterized by SEM and XRD. The results showed that the anatase type modified TiO, was successfully loaded onto
the surface of GAC with good loading effect by sol-gel method and uniform doping. In terms of transition metal ion doping,
Fe-N-TiO,/AC exhibited higher catalytic efficiency compared with Cu-N-TiO,/AC and Mn-N-TiO,/AC. Under the
conditions of 0.6% Fe doping, 10% N doping, 14 V at reaction voltage and 180 min reaction time, the degradation rate
of methyl orange could reach 92.27%, which was higher than the photocatalytic degradation rate (32.81%) and
electrocatalytic degradation rate (55.79%) , and also better than the treatment effect of P25 photocatalysis. The doping
of Fe and N enabled visible wavelength response of TiO,/GAC. The modified TiO, after GAC loading has the advantage
of easy recovery although the photocatalytic efficiency decreases, and it can act as a particle electrode to degrade
pollutants in the photoelectric synergistic catalytic system, which substantially improves the degradation efficiency.
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Fig. 2 Effect of metal ion type and doping amount on
the degradation rate of MO
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Table 1  Effect of nitrogen doping amount on the
degradation rate of MO
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Fig. 5 Effect of voltage on degradation rate of MO
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Fig. 6 Degradation rates of MO by different catalytic systems
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