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Investigation of Photocatalytic Oxidation for Determination of
Chemical Oxygen Demand of the Ground Water

DING, Hong-Chun CHAI, Yi-Hao ZHANG, Zhong-Hai

XIAN, Yue-Zhong PAN, Zhen-Sheng JIN, Li-Tong*
(Department of Chemistry, East China Normal University, Shanghai 200062)

Abstract A photocatalytic oxidation method for the detection of the chemical oxygen demand (COD) of
the ground water using sol-gel-based nano-TiO; film, which was coated onto the quartz tube, was proposed.
In this method, the photo-exited conduction band electrons released from illuminated nano-TiO; film could
be easily accepted by Ce(IV) to enhance the activity of photocatalytic degradation of organic compounds.
Therefore, the COD of a given sample can be assessed by determination of the change of the concentration
of Ce(1V). Under the optimum operation conditions, the determination range of COD was 1.0~12 mgeL *
and the limit of detection was 0.4 mgeL ~*. This method was also applied to the determination of the COD of
ground water samples. The results were in good agreement with those from the conventiona (i.e., perman-
ganate) COD methods.
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Figurel Diagram of photocatalytic reactor
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Figure2 AFM image of nano-TiO, film
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Figure 3 UV absorption scan spectra of Ce(IV) and Ce(l11) in
pH 1.2 sulphuric acid solution
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Figure4 Effect of initial Ce(IV) concentration on absorption of
Ce(lV)
Condition: pH=1.2; T: 50 ‘C; t: 5min; COD: 5mgeL *
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