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Solid solution photocatalyst Li, Ti, ;Mn, ;O, for degradation of
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Abstract: Li, Ti, ;Mn, ;O, samples sintered at different temperatures were prepared via a solid-phase method, and
their photocatalytic performance in degrading 2, 4-dichlorophenol (2, 4-DCP) under UV light was investigated.
Photocatalytic experiments revealed that Li, Ti, ;Mn, 5O, sintered at 900°C ( LTMO-900) exhibited superior photocatalytic
activity , achieving a 94. 46% degradation rate of 2,4-DCP within 30 min under UV irradiation. UV-Vis diffuse reflectance
spectroscopy ( UV-Vis DRS) confirmed that Mn doping significantly enhanced the light absorption capacity of the
material. Mott-Schottky and electrochemical impedance spectroscopy (EIS) analyses indicated that LTMO-900 possessed
a more positive valence band potential and higher efficiency in photogenerated charge carrier separation. Radical
scavenging experiments revealed that holes (h") and superoxide radicals (O, ) are the dominant active species in the
degradation process.First-principles calculations based on density functional theory (DFT) indicated that Li,Ti, sMn, 50,
is a semiconductor with an optical absorption bandgap of approximately 1.79 eV.The Mn-3d and O-2p orbitals
predominantly constitute the valence band maximum, whereas the conduction band minimum is mainly formed by the
hybridized states of Mn-3d, Ti-3d, and O-2p orbitals. This electronic structure elucidates the generation and migration
mechanisms of the photogenerated charge carriers.

Key words: Li, TiO; ; Li,MnO;; solid solution; photocatalytic degradation; theoretical calculations
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