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Hydrothermal synthesis of PbTiO,-TiO, microplate composites and their

application in photocatalytic degradation of organic matters
ZHANG Enrong, FU Yong, LI Yuanchun, YIN Simin
(School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To investigate the photocatalytic performance of perovskite oxide matrix composites, a
series of perovskite PbTiO,-TiO, microplate composites with various loading concentrations were
successfully synthesized via the hydrothermal method by employing perovskite PbTiO, microplates with a
regular exposure surface as the substrate. XRD, SEM, BET, XPS and UV-Vis were employed to
investigate the microstructure and optical properties of the prepared samples. On the basis, the
photocatalytic degradation of the PbTiO,-TiO, microplate composites to Rh B aqueous solution (30 mg/L.)
was evaluated under the irradiation of different light sources. The results indicated that single-crystal TiO,
nano-particles with a size of 30—50 nm were growing on the surface of perovskite PbTiO, microplates in
an aggregated manner. In the meanwhile, TiO, growing on the surface of perovskite PbTiO, microplates

increased with the increase of tetrabutyl orthotitanate (TBOT) employed in the hydrothermal reaction.
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Furthermore, the as-prepared PbTiO,-TiO, microplate composites showed remarkable photocatalytic

degradation properties towards Rh B aqueous solution. Specifically, the composite sample (S2) prepared

with 0. 6 mLL TBOT exhibited the optimized photocatalytic performances, reaching 95.80% for 90 min

under simulated sunlight irradiation, and 81.86% for 180 min under visible light irradiation. In addition,

the narrowed band gap of the PbTiO,-TiO, microplate composites was favorable for the formation of

photogenic charge carriers, effectively improving the photocatalytic performance and providing support for

material design and performance optimization of semiconductor composite photocatalysts.
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HARFT AL WL R A5 ERAAH PhTIO,-TiO, #rk
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