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Abstract: Three different AuPd/TiO, catalysts were prepared via sol-immobilization method by loading
active components Au and Pd onto the TiO, supports (TiO,-G, TiO,-E and TiO,-H), which were synthesized
by using tetrabutyl titanate as raw material through hydrothermal method, and characterized by XRD, XPS,
N, adsorption-desorption isotherm, EPR, ICP-AES, TEM and HRTEM. The effect of different oxygen
vacancy content in TiO, on the catalytic performance of AuPd/TiO, for solvent-free oxidation of benzyl
alcohol was analyzed. The results showed that AuPd/TiO,-G, with the highest oxygen vacancy content
(0.198) and the smallest sized AuPd nanoparticles (1.83 nm), exhibited a transformation frequency of 70554
h', significantly better than AuPd/TiO,-H (39512 h') and AuPd/TiO,-E (14814 h™'), and the lowest
apparent activation energy (55.77 kJ/mol), obviously lower than AuPd/TiO,-H (72.78 kJ/mol) and
AuPd/TiO,-E (82.83 kJ/mol), indicating the best benzyl alcohol catalytic oxidation performance at 120 °C.
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A higher content of oxygen vacancy in the support was conducive to the formation of smaller-sized AuPd

nanoparticles and a higher content of surface Pd’ species on the catalyst surface, which was the key in

achieving the excellent catalytic activity of AuPd/TiO,-G in the benzyl alcohol catalytic oxidation reaction.
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Fig. 1 XRD patterns of TiO, support
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Fig. 2 XRD patterns of AuPd/TiO, catalysts
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Fig. 3 XPS spectra of AuPd/TiO, catalysts
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Fig. 4 EPR spectra of AuPd/TiO,
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Fig. 5 N, adsorption and desorption isotherms of AuPd/TiO,
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TiO,-H £ 0.4<p/p<1.0 7 N AFAE B 2 AT I 20
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Fig. 6 TEM (a, ¢, e) and HRTEM (b, d, f) images of
AuPd/TiO,

ME 6 A[LIFH S, AuPd/TiO,-G. AuPd/TiO,-E
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k48 (& 6f), 4 HIXTRF TiO,-H [(004)F1(204)
W TH . LR T , AuPd/TIO-G [ 3E8E T8 £ 19(001)
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Fig. 7 Size distribution of AuPd particles on AuPd/TiO,

2.1.6 ICP-AES o#7
%1 A FIF Au F Pd 0 B9 S TR 5T
FIF|FH ICP-AES | =& 1Y 32 B ot 12 50 40

%1 AuPd/TiO, "' Au 1 Pd 17 5 & 405K

Table 1 Au and Pd mass fraction in AuPd/TiO,
o i 43850 %
i Au Pd n(Au)/n(Pd)
BOSME WE BeE WEUE
AuPd/TiO,-G 1.00 0.98 1.00 0.97 0.54
AuPd/TiO-E 1.00 0.97 1.00 0.95 0.55
AuPd/TiO,-H 1.00 0.99 1.00 0.96 0.55

ATLAEH, 97%~99%F Au Fll 95%~97%H Pd
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Fig. 8 Benzyl alcohol conversion (a) and benzaldehyde
selectivity (b) in benzyl alcohol oxidation reaction
catalyzed by AuPd/TiO,
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