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Abstract: In order to solve the problem of easy agglomeration of titanium dioxide (TiO,) powder in
wastewater treatment, and improve the photocatalytic degradation activity of TiO, powder, hydrothermal
synthesis is adopted to prepare nano-Ti0O,. The synthesis parameters, surface morphology, ultraviolet-
visible (UV-VIS) light utilization rate, phase state and water sample treatment performance of nano-TiO,
are optimized and characterized by photocatalytic degradation test, SEM, UV-VIS spectrophotometer
(integrating sphere), XRD, chemical oxygen demand (COD) and biological oxygen demand (BOD) tests.
The results indicate that after hydrothermal treatment for 24 h, and corrosion with H;SO, solution at a
concentration of 0. 2 mol/L at 140 °C for 24 h, the photodegradation efficiency of the nano-TiO,prepared
under these conditions for methyl orange dye reach 40.8% in 60 min. The grain size of the nano-TiO,

prepared by hydrothermal synthesis ranges from 100 nm to 300 nm; its phase state is rutile; its UV light
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utilization rate is higher than that of commercial grade TiO, powder on the market. The photocatalytic

efficiency can increase by 39.7%. After being exposed to UV light for 2h, the COD removal rate of the

nano-TiO, prepared by hydrothermal synthesis can reach 64%, and the BOD removal rate can reach

37.5%. The nano-TiO, prepared in this study has such advantages as simple process, effective solution to

agglomeration and more efficient photocatalytic performance. It plays a certain role in realizing low-cost

and high-efficiency wastewater treatment.

Key words: nano-TiO;; hydrothermal synthesis; photocatalysis; dye degradation; agglomeration
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A grrp, WERTHE E 600 °C L I i fE iR
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