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Research on the application of LED light source in photocatalytic
wastewater treatment technology
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Abstract: Photocatalytic dye wastewater treatment has the advantages of being green and free from
secondary pollution. However, the low processing rate in visible light and the high electric energy cost of
artificial light sources limit its implementation in industry. With the continuous development of light-
emitting diode (LED) technology in recent years, the photoelectric conversion efficiency of LEDs has been
constantly improved. Therefore, using LED as the light source for photocatalytic wastewater treatment may
be an effective method to improve the efficiency of wastewater treatment. Compared to traditional light
sources, LED technology has advantages such as smaller volume, longer service life, lower energy
consumption and greater adjustability. By combining LED light sources with photosensitive catalysts,
efficient and environmentally friendly photocatalytic reactions can be achieved. In this study, several
common photocatalysts were tested for their photocatalytic rates using a parallel light reactor. The effects of

LED wavelength, irradiance intensity and mode on photocatalytic rates were also investigated. The results
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showed that TiO, had the highest first-order reaction rate constant under 365 nm LED irradiation, while g-

C3N, exhibited relatively high first-order reaction rate constants in the 365-420 nm wavelength range.

Increasing irradiance intensity and the changes of irradiance mode were found to be conducive to improving

the photocatalytic rate.

Key words: photocatalysis; wastewater treatment; photocatalyst; light-emitting diode (LED)
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Fig. 3 Photocatalytic rates of different photocatalysts at the same wavelength
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Fig. 6 Comparison of photocatalytic rates of different types of dyes under different wavelength light irradiation
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Fig. 7 Rate comparison of photocatalysts at different wavelengths
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Fig. 9 Effect of illumination mode on photocatalytic rate
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Tab.5 Comparison of temperature between two lighting modes

% LI /W P /mm LML /C
AL 12 365 45.1
AF 12 365 46.3
AL 12 395 43.4
AF 12 395 44.3

#6 REERHEH (b SHERH (R)

Tab. 6 Reaction rate constant (k) and correlation coefficient

(R)

JCURBR S k R
365 nm. FFfE 0.702 0.99
365 nm, JiK A 0.682 0.99
395 nm, ¥ 0.124 0.99
395 nm, JiK 0.088 0.96
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