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RACHANON KLONDON : STRUCTURAL, ELECTRONIC, AND PHOTOCATALYTIC
PROPERTIES OF Ce-DOPED PbBi,Nb,Og UNDER SOLAR SIMULATION IRRADIATION.
THESIS ADVISOR : ASSOC. PROF. THEERANUN SIRITANON, Ph.D. 70 PP,

Keywords: Photocatalysis, Aurivillius-type layered perovskite, PbBi,Nb,Og, Cerium
doping, Visible-light-driven photocatalyst, Solar simulation irradiation, Charge carrier

separation, Methylene blue degradation

Photocatalysis is a promising approach for addressing environmental pollution
using solar energy, with Aurivillius-type layered perovskite oxides attracting attention
due to their structural stability, tunable electronic properties, and potential for visible-
light-driven applications. In this work, PbBi,Nb,Os (PBNO) and cerium-doped
PbBi,,Ce,Nb,Og (x = 0.00-0.50) photocatalysts were synthesized to enhance
photocatalytic performance for organic dye degradation under simulated solar
irradiation. Among different synthesis routes (Sol-gel, Hydrothermal, and Molten salt
methods), Sol-gel-derived PBNO exhibited superior photocatalytic activity despite its
lower crystallinity, which was attributed to its porous morphology, higher surface area,
and defect-rich structure. Optimization of calcination temperature revealed that a
single-phase PBNO structure was achieved at 750 °C. Moderate Ce doping (x = 0.20)
was effectively incorporated into the PBNO lattice, including lattice distortion band gap
narrowing, enhanced visible-light absorption, and improved charge carrier separation
through Ce**/Ce™ redox behavior, without altering the oxidation states of Pb?*, Bi**
and Nb>. As a result, PbBi;gCeq,Nb,Og photocatalyst exhibited the highest
photocatalytic performance, achieving approximately 2.6 times higher methylene blue
degradation efficiency than pristine PBNO and demonstrating excellent cycling stability.
Reactive species trapping experiments and band edge analysis identified
photogenerated holes and hydroxyl radicals as the dominant active species in the

degradation process.
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