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Abstract : This study focuses on the removal of water-suspended toluene of a representative sick house
compounds in a liquid photo-system using nanometer-sized Sn-incorporated TiO, which was synthesized by a
solvothermal method. The characteristics of the synthesized Sn-TiO, were analyzed by X-ray Diffraction
(XRD), Transmission electron microscopy (TEM), Scanning electron microscopy (SEM), and UV-visible
spectroscopy (UV-Vis). To estimate the photocatalytic activity of Sn-TiO,, the photodegradation of
water-suspended toluene was performed, and the remaining concentration was determined using UV-visible
spectroscopy. The water-suspended toluene photodegradation over Sn-incorporated TiO, catalyst was better
than that over pure TiO; (anatase). The water-suspended toluene of 500 ppm was perfectly decomposed within
300 minutes over 0.01 mol% Sn-TiO».
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Figure 1. Preparation of Sn-TiO, using a solvothermal
method.
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Figure 2. The photo-catalytic liquid system for toluene
decomposition.
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Figure 3. XRD patterns of TiO, and Sn-TiO, nanoparticles.
a: TiOz, b: 0.01 mol% Sn-TiO;, c: 0.1 mol%
Sn-Ti0,, d: 1.0 mol% Sn-TiO,.
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Figure 4. TEM images of TiO; and Sn-TiO; nanoparticles
(x100,000). a: TiO, anatase, b: 0.01 mol% Sn-
TiO,, c: 0.1 mol% Sn-Ti0,, d: 1.0 mol% Sn-TiO;.

J.EAH H EE

Figure 32 53 Ti0x2} Sn-TiOe Y= A-2] XRD &S
eEbd Aolth TiOe8} Sn-TiOyx= 9FZ 5 anatase =475
= Hon B4 13 25.3, 38.0, 48.2, 54, 63, 68° 20 oA
(d101), (doos), (daoo), (di0s), (da11), (daos), (di16)S] AHES 23
ST 13]. YRk o7 9519 Wol7} broads A= A A
o] A7]= Zolxlth £ Ao A= 0.01 mol% Sn-TiOsol| 4]
5)219] Yol bbroadslA| v 9| AAEE HaEE B 5 AAT
o) sz ] 001 molte S TiOy ZA T of A7
2717} e A} Rola Ao kRt (101 o)
Scherrer's equation®l| 43| A4 A3}, TiO,, 0.01 mol%
Sn-TiOg, 0.1 mol%, Sn-TiOy 1.0 mol% 4 W 23.931 nm,
20.679 nm, 22.152 nm, 25.263 nm2] YA 77|15 YehdS
selsiolt.

Figure 49} 51= Sn-TiO.2] TEM¥} SEM o]u|#| & YERH
Zlolttk 10~20 nm Ato]e] {IAA7E 7ML Sle& &
2lom, 0.01 mol% Sn-TiOs < 0.1 mol% Sn-TiOs < TiOy <
1.0 mol% Sn-TiOy =07 A= 717} 718 HolFt)
o]+ XRD 5 3] 4 FkS Scherrer's equation®] 2] £-3l] #| 2%
QUApe] 21715 e Aok A Ao] AN L % 5 ek, 5

Figure 5. SEM images of TiO; and Sn-TiO, nanoparticles
(top mocrographs x100,000, bottom micrographs
x 50,000). a: TiO, anatase, b: 0.01 mol% Sn-
Ti0,, c: 0.1 mol% Sn-TiO,, d: 1.0 mol% Sn-TiO,.
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Figure 6. PL spectra of TiO; and Sn-TiO, nanoparticles.

a: TiO, anatase, b: 0.01 mol% Sn-TiO,, c: 0.1
mol% Sn-Ti0Q;, d: 1.0 mol% Sn-TiO,.
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Figure 7. Variation of toluene photodecomposition efficiency
with reaction time over TiO; and Sn-TiO,
photocatalysts prepared from (a) different
concentration of Sn and (b) 0.01 mol% Sn but
with different amounts of catalyst.
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concentration over a) TiO, and b) 0.01 mol%
Sn-TiO; photocatalysts.
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