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Abstract: The mesoporous TiO, and La-TiO, were synthesized by using P123 as an organic template, and the
supported gold catalysts were prepared by using deposit-precipitation method. The N, adsorption-desorption,
XRD, XPS, HR-TEM and Energy Dispersive X-ray (EDX) analysis techniques were employed to characterize the
structures of the catalysts. The results of N, adsorption-desorption show that the synthesized TiO, possesses high
surface area (103 m*+g™') and uniform mesoporous structure with the pore size mainly centered at ~4.1 nm. With
the doping of La**, the surface area and the pore size of La** doped mesoporous TiO, increase to 122 m*-g™" and
~4.9 nm, respectively. After calcination at 450 °C, the mesoporous structure of Au/TiO, has collapsed partly,
while that of Au/La-TiO, is well maintained. The gold in Au/TiO, calcined at 450 °C exists as Au’ but in La**
doped catalyst there is a small portion of Au,0; in addition to Au’. The results of HR-TEM show that after
calcination at 400 °C, the crystallite sizes of Au in Au/TiO, and Au/La-TiO, are 6~8 nm and ~5 nm, respectively.
After calcination at 450 °C, the Au crystallites in Au/TiO, increase to above 20 nm, while in Au/La-TiO, they still
keep very small size of ~9 nm. For ambient CO oxidation, all the catalysts calcined at 400 “C or below exhibit
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excellent activity. After calcination at 450 °C, the temperature for the full conversion of CO over Au/TiO, reaches

86 °C, while the temperature is only 53 °C over Au/La-TiO,. The doping of a small amount of La** effectively

inhibits the sintering of Au crystallites, and therefore, makes the catalyst possess good activity and high thermal

stability.
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Fig.1 XRD patterns of the support calcined at 400 °C
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Table 1 Textural data of the support calcined at 400 °C and the catalysts calcined at 450 °C
Sample BET surface area / (m*-g™) Average pore diameter / nm Pore volume / (cm*-g™)

TiO, 103 4.1 0.183 7

La-TiO, 122 49 02259

Au/TiO, 82 45 0.160 0

Au/La-TiO, 119 49 0217 1
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Fig.3 TEM images of Au/TiO, and Au/La-TiO, calcined at different temperatures

), MBA CloeER , = UM H &k # v cl
CHUER 2B, Bl 4(b)/2 Au/La-TiO, 7E 450 CK5be
Je PR IX B2 50 T EDX 38, 1% B R H AR 9k S
IR T A AuTi O TRIETH La THR K
W La* 5 H B IR il 5853, 40 B R AT, X i — B
ST R TR 25 A8 I BE A O I S T La¥ i 4t



1542 /| R A S S 14 %23 &
) Aufac, I m EDX|
1 a0
E
&
o
b1 AwLa-Tilx B EDX
SO0
La
Ly
Ii
[y
Lit
g i}
E 400
o
200
Cu
ST AuAu
Ay Al Al Al AuAu
- 2 2

Tinerey  keV

4 S AR R EDX 1A
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Table 2 CO oxidation activity over supported gold catalysts calcined at different temperatures

T\w (%) after calcination at different temperatures
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300 C 350 C 400 C 450 C
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Au/La-TiO, 11 25 53
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