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Abstract: Titanate/activated carbon composite (TAC) was synthesized through a one -step hydrothermal treatment
method, which could efficiently pre-concentrate the target organic pollutant through adsorption in water, and then de-
graded through photocatalysis under UV light. Results showed that TAC achieved 86.9% of 4—chlorophenol (4—CP)
adsorption within 5 min, demonstrating that TAC had faster adsorption kinetic rate and larger adsorption capacity
compared with original activated carbon. Moreover, TAC could degrade 95.6% of pre-concentrated 4~CP within 4 h
through photocatalysis and achieved 85.8% of dechlorination rate. The mechanism enhanced photocatalytic activity
of TAC was attributed to the activated carbon and micro-carbon components, which could efficiently transfer the
photo - excited electron, thus inhibiting the recombination of photo - generated charge carrier. Hydroxyl radicals
(-OH) were proved to be the main reactive species in this reaction system via radical quenching test and radical
identification. Meanwhile, the degradation pathway of 4—CP was also confirmed through theoretical calculation on
Fukui index and intermediates analysis, which proceeded as C—Cl cleavage after * OH substitution and +OH addi-
tion.
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Fig. 2 Adsorption properties of 4-CP by various materials
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Table 1 Model fitting parameters of 4—CP
adsorption kinetics by different materials
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Table 2 Model fitting parameters of 4—CP adsorption isotherms by different materials
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Fig. 3 Schematic on process of TAC used for photocatalytic deg-
radation of wastewater(a) , mechanism on structure of micro-

carbon modified titanate nanotubes and adsorption of 4—CP(b)
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Fig. 4 Photocatalytic degradation kinetics of
4—CP by various materials after pre-adsorption
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Table 3 Comparison of 4—CP photocatalytic
degradation by various materials
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