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4. Conclusions

TiO2 nanoparticles were immobilized on DIA by a typical
hydrolysis precipitation process and the prepared nano-TiO2/DIA
composites were characterized by XRD, SEM, TEM and XPS. The
TiO2 nanoparticles are successfully immobilized on the surface of
DIA in the crystal of anatase and the average grain size of nano-TiO2
is 13.08 nm when the calcination temperature is 700 ◦C. Cr (VI) in
solution can be effectively reduced by nano-TiO2/DIA composites
under UV illumination. The reduction efficiency of Cr (VI) increases

with increasing the amount of samples, increasing the illumination
intensity and decreasing initial concentrations of Cr (VI). The pho-
tocatalytic reduction rate of Cr (VI) is up to 100% within 150 min
under the illumination intensity of 300 W. The composites have a
better activity than the commercial TiO2 (P25) because of disper-
sive effect and high adsorption capacity of DIA. The removal kinetics
for the reduction of Cr (VI) fit well with the Langmuir–Hinshelwood
kinetic model within the Cr (VI) concentrations range of 5–15 mg/L.
The reusability tests of catalyst indicate that the composites are
stable photocatalysts for repeated usage.
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