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DEGRADATION OF CAFFEINE BY DIELECTRIC BARRIER
DISCHARGE PLASMA COMBINED WITH TIO2/ACTIVATED
CARBON FIBERS

WANG Wen—jing, WANG Fei—-ge, FENG Jing—wei, Hu Zhenghu
(School of Civil and Hydraulic Engineering, Hefei University of Technology,
Hefei 230009, China)

Abstract;: The removal “of caffeine in aqueous solution by dielectric barrier discharge (DBD)
plasma combined with titanium dioxide/activated carbon fibers (TiO,/ACFs) was investigated at
atmospheric pressure and room temperature. The TiO/ACFs was prepared by sol-gel method
and characterized by SEM. The results indicated that TiO, was crystallized on the surface of
ACFs. The removal efficiency of caffeine was improved 12-34% by putting the TiO2/ACFs
catalysts compared with sole DBD system in the of input power of 40-90 W with caffeine
initial concentration of 10 mg L™. The energy efficiency was also increased 0.06-0.11 g-kW-
1 -h . Meanwhile, the mineralization efficiency of TCC was improved by 7 —14 % by
combining the TiO/ACFs catalysts in DBD plasma. Oxygen and hydroxyl radical (-OH)
played a more important role during the treatment process. The major degradation pathway of
caffeine was the open—ring reaction and hydroxylation in the pyrimidine ring of caffeine.

Key words: Dielectric barrier discharge plasma; Titanium dioxide; Activated carbon fibers;
Caffeine
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