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Abstract

Ti-SBA-15 catalysts doped with samarium ion were synthesized using conventional hydrothermal method. The physical
properties of Sm/Ti-SBA-15 catalysts have been characterized by XRD, FT-IR, DRS and PL. In addition, we have also
examined the activity of these materials on the photocatalytic decomposition of methylene blue. The S/ Ti-SBA-15 was
shown to have the mesoporous structure regardless of Sm ion doping. With doping amount of 1% lanthanide ion, the pore
size and pore volume of Sm(Er, Cs)/Ti-SBA-15 decreased and the surface area increased. For the purpose of vibration
characteristics on the Ti-SBA-15 and Sm/Ti-SBA-15 photocatalysts, the IR absorption at 960 cm commonly accepted the
characteristic vibration of Ti-O-Si bond. 1% of Sm/Ti-SBA-15 had the highest photocatalytic activity on the decomposition
of methylene blue but the catalysts doped with Er ions had lower activity in comparison with pure Ti-SBA-15 catalyst.
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Fig. 1. X-ray diffraction patterns of various M/Ti-SBA-15

catalysts.
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Fig. 2. X-ray diffraction patterns of various Sm/Ti-SBA-15
catalysts.
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Fig. 3. FT-IR spectra of various Sm/Ti-SBA-15 catalysts.
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Table 1. Textural properties of Sm/Ti-SBA-15 materials
and their photocatalytic activity on the
decomposition of methylene blue

Surface Pore Pore  Catalytic
Catalyst area volume size activity
(m’/g) (cc/g) (nm) K[x107min"]
Ti-SBA-15(Si/Ti=30) 874 95 44 1.5
Sm/Ti-SBA-15(0.5mol%) 951 95 40 1.7
Sm/Ti-SBA-15(1.0mol%) 1290 124 3.9 32
Sm/Ti-SBA-15(1.5mol%) 814 82 39 1.1
Sm/Ti-SBA-15(2.0mol%) 796 7.1 42 0.6
Cs/Ti-SBA-15(1.0mol%) 1005 9.6 38 1.6
Er/Ti-SBA-15(1.0mol%) 1241 122 3.9 0.9

“apparent first-order constant(k,,) of photocatalytic degradation
of methylene blue

Sm-Ti-SBA-15(2 mol%)

o
I;, Sm-Ti-SBA-15(1.5 mol%!
-
i Sm-Ti-SBA-15(1 mol%
=)
S
)
C)
] )
£ Sm-Ti-SBA-15(0.5 mol%)
3
]
>

~ Ti-SBA-15(Si/Ti=30)
=z

. . . . .
0.0 0.2 0.4 0.6 0.8 1.0

Relative Pressure(P/P )

Fig. 4. N, adsorption/desorption isotherm of various Sm/Ti-
SBA-15 catalysts.
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Fig. 5. DRS patterns of various Sm/Ti-SBA-15 catalysts.
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Fig. 6. PL spectra of various Sm/Ti-SBA-15 catalysts.
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Fig. 7. Photocatalytic activity of various M/Ti-SBA-15
catalysts.

Sm ol 20| mRere Talslo] Azt ZujolA v
Sela o] Ea) w34 Fig. 89} Table 10f Lieh
Y9k 1 %9] Sm ol2o] W7l Aol 7P e
1S HOIEYT, Sm 0] 20] HEL 15 % o4 &
8 9oz 2.8]2] B4o] WolAE AL 4= 9
-8 ATH= Fig. 6] Lrehd AA Y PL 24
8kt Qs PL 320 2] 424
oF o) Be) A7} AXsl AL B 4= ek
0|} 2-& Ab= Smat
3haf AAL2E /1A 3 gL,
Ao Hla) & 219
A AFERES O A Zula o] Zrkeks Aos
Q)= Aue} E IS Lie} Zhao, 2006).

il

o z]ol o

ot

T4
1.0
e — @ Sm-Ti-SBA-15(0.5mol%)
\ N — - —  Sm-Ti-SBA-15(1mol%)
| e~ ——#—  Sm-Ti-SBA-15(1.5mol%)
0.8 \-\ . ———— Sm-Ti-SBA-15(2mol%)
\x \\. t\\ — -@ —  Ti-SBA-15(Si/Ti=30)
<
~ -
06 \\v N S e
o - ~~__
g ~ N e e
A S a8 .
0.4 4 N o ~-
- ~
* g —— ¢
v ,
0.2 1 ¥
———
B 4
0.0 T T T T T
0 20 40 60 80 100 120
Time (min)

Fig. 8. Photocatalytic activity of various Sm/Ti-SBA-15
catalysts.
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