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Abstract : Ti-SBA-15 catalysts doped with lanthanide ions (Ln/Ti-SBA-15) were successfully synthesized using conventional
hydrothermal method. In addition, they were characterized by XRD, FT-IR, DRS, BET, and PL. The activity of these materials
on the photocatalytic decomposition of methylene blue under ultraviolet light irradiation was also examined. Ti-SBA-15
catalysts doped with various lanthanide ions maintained their mesoporous structure. The pore size and pore volume of
Ln/Ti-SBA-15 materials decreased but their surface area increased upon the doping of lanthanide ion. Ln/Ti-SBA-15 materials
exhibited the type IV nitrogen isotherm with desorption hysteresis loop type H2, which was characteristic of mesoporous
materials. The size of hysteresis increased in the doping of lanthanide ions on Ti-SBA-15 material. There was no absorption in
the visible region (> 400 nm) regardless of the doping of lanthanide ions to TiO, particles, while the broad bands at 220 nm
appeared at the Ln/Ti-SBA-15 samples, indicating the framework incorporation of titanium into SBA-15. 1 mol% Pr/ Ti-SBA-15
catalysts showed the highest photocatalytic activity on the decomposition of methylene blue but the Ti-SBA-15 catalysts doped
with Eu, Er, and Nd ions showed lower activity compared to pure Ti-SBA-15 catalyst. The PL peaks appeared at about 410 nm at
all catalysts while the excitonic PL signal was proportional to the photocatalytic activity for the decomposition of methylene
blue.
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Figure 1. X-ray diffraction patterns of pure Ti-SBA-15 and
Ti-SBA-15 catalysts with doped various lanthanide
ions.
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Figure 2. FT-IR spectra of pure Ti-SBA-15 and Ti-SBA-15
catalysts with doped various lanthanide ions.
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Figure 3. N, adsorption/desorption isotherm of pure Ti-SBA-15
and Ti-SBA-15 catalysts with doped various lanthanide

ions.
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Table 1. Textural properties of Ti-SBA-15 and Ln/Ti-SBA-15 catalysts and their photocatalytic activity on the decomposition of methylene

blue.
Catalyst Surfz;ce ﬁrea Pore Vo}}lme Pore size Ca’talytigacti.viitlya
(m° g") (ccg) (nm) k’[*x10 min™]
Ti-SBA-15 (Si/Ti = 30) 874 9.5 4.4 L5
Pr-Ti-SBA-15 (1 mol%) 1,329 6.8 3.0 2.1
Cs-Ti-SBA-15 (1 mol%) 1,256 7.8 3.4 1.6
Nd-Ti-SBA-15 (1 mol%) 1,012 8.5 3.5 1.3
Yb-Ti-SBA-15 (1 mol%) 1,360 7.2 3.2 14
Er-Ti-SBA-15 (1 mol%) 885 9.1 4.2 1.0
Eu-Ti-SBA-15 (1 mol%) 832 9.6 4.6 0.9

*Apparent first-order constant (k) of photocatalytic degradation of methylene blue
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Figure 4. Pore size distribution of pure Ti-SBA-15 and Ti-SBA-15
catalysts with doped various lanthanide ions.
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Figure 5. Diffuse reflectance spectroscopy patterns of pure
Ti-SBA-15 and Ti-SBA-15 catalysts with doped
various lanthanide ions.
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Figure 4. Photoluminescence spectra of pure Ti-SBA-15 and

Ti-SBA-15 catalysts with doped various lanthanide
ions.
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Figure 7. Photocatalytic activity of pure Ti-SBA-15 and Ti-SBA-15
catalysts with doped various lanthanide ions.
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