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Performance of CO Oxidation over Highly Dispersed Gold Catalyst on
TiO,/SiO, Composite Supports
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(College of Chemistry and Chemical Engineering, Xiamen University, State Key Laboratory of Physical Chemistry of Solid Surfaces,
National Engineering Laboratory for Green Chemical Productions of Alcohols-Ethers-Esters,
Xiamen 361005, Fujian Province, P. R. China)

Abstract: Supports have a significant effect on the dispersion and stability of Au nanoparticles because of
the support—-metal interaction. In the present work, TiO,/SiO, composite supports were prepared by the surface
sol-gel (SSG) method to enhance the binding strength between the metal and the support. The samples were
characterized by low-energy ion scattering (LEIS) spectroscopy, X-ray photoelectron spectroscopy (XPS), X-
ray diffraction (XRD), transmission electron microscopy (TEM), and N, physisorption (BET). The results
showed that the TiO, species in TiO,/SiO, were highly dispersed on SiO, with the formation of Ti—O—Si
linkages. The catalytic activity and stability for CO oxidation on Au/TiO,/SiO, were significantly enhanced,
because of the better dispersion of Au nanoparticles compared with Au/TiO,.
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E1 (A) SiOFTS-NE AR BE B FRUST(LEIS)iEF(B) & AR E TifE

SBERESSGIEIFR ML L HIL

Fig.1 (A) low energy ion scattering (LEIS) spectra of SiO, and TS-N supports and (B) top surface Ti intensity as a
function of the SSG cycle number

TS represents the TiO,/SiO, composite supports, and N means different surface sol-gel (SSG) cycle number.
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(e
Fig.2 (A) X-ray diffraction (XRD) patterns and (B) pore
size distribution of SiO, and TS-N supports
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Table 1 Physical properties of various supports derived
from N, physisorption

Support Surface area/(m2~ gﬁl) Pore volume/(cm3 . gﬁl)

TiO, 50 -

Sio, 377 0.64
TS-1 368 0.61
TS-2 363 0.59
TS-3 354 0.57
TS-4 347 0.56
TS-5 346 0.56
TS-6 342 0.55
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E3 TiO, + SiO, Nl R &40 K% TS-NE AR 1s (A)FITi 2p (B), TS-151A(C) R TS-65{AD)AIO 15 X5 kB F

bt

(XPS)E

Fig.3 X-ray photoelectron spectra (XPS) of O 1s (A) and Ti 2p (B) of TS-N supports and mechanical mixture of
TiO, and SiO,, O 1s of TS-1 (C) and TS-6 (D)
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El4  (A) FRMELFIERCORMFM(B) 30 CCRIRRIHELFIMCOR LR RFRE 4
Fig.4 (A) Catalytic activities for CO oxidation over various catalysts and (B) CO oxidation activities as a
function of the reaction time on different catalysts at 30 °C

El5 2% Au/TiO, (A, A', B, B)#12% Au/TS-6 (C, C', D, D) ELFIKR KA, A', C, CF K M /E(B, B', D, D)
TEME§ R BN RS
Fig.5 TEM images and corresponding size distributions of Au nanoparticles for 2% Au/TiO, (A, A', B, B') and
2% Au/TS-6 (C, C', D, D') before (A, A', C, C') and after (B, B', D, D') reaction
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Elo TR AL FIGXRDE(A)FILEISIE(B)
Fig.6 XRD patterns (A) and LEIS spectra (B) of various Au catalysts
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TS-652% Au/TS-68J0 1s (C)F0Ti 2p (D) XPSiZ[E
Fig.7 XPS spectra of Au 4ffor 2% Au/TiO, and 2% Au/TS-6 after H, reduction (A); LEIS spectra for
TS-6 and 2% Au/TS-6 (B); XPS spectra of O 1s (C) and Ti 2p (D) for TS-6 and 2% Au/TS-6
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E8 AFREIEE THERE2% AwTIO, (A)F12% Au/TS-6 (B)RILEISIEE]; REAufESELHIZ(C)
Fig.8 LEIS spectra for 2% Au/TiO, (A) and 2% Au/TS-6 (B) after hydrogen reduction at various temperatures;
(C) the signal of Au as a function of reduction temperature
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