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Table 1 Effect of the supporters and preparations on the catalytic performance of samples
Conversion of Selectivity/ %
Sample
toluene/ % Benzyl alcohol Benzaldehyde Benzoic acid Benzyl -benzoate Others
AuPd/AC-T 1.1 6.1 39.4 0 48.8 5.7
AuPd/TiO, -1 4.7 0 5.4 0 52.3 42.3
AuPd/SiO, -1 12.4 0 2.2 0 86.7 11.1
AuPd/Zn0O-1 1.7 1.6 19.4 0 63.3 15.7
AuPd/AC-S 5.4 2.0 14.5 0 70.5 13.0
AuPd/TiO,-S 5.6 0.3 7.0 0 80.3 12.4
AuPd/Si0,-S 3.4 0 9.2 0 63.8 27.0
AuPd/Zn0-S 3.6 3.7 15.4 0 71.2 9.7

Reaction conditions; Catalyst 0.2 g, toluene 10 mL, T=160 C, t=6 h

R 2 HEMELTNIERER, FHARMALER

Table 2 Textural properties of supports and catalysts

Support/ Catalyst Surface area/(m’ + g™')

AC/AuPd/AC-1 796.0/789.5
Ti0,/AuPd/TiO,-1 7.1/7.5
Si0,/AuPd/Si0, -1 392.9/390.0
Zn0/AuPd/Zn0-1 53.0/54.6

Pore volume/(em® + g™") Pore diameter/nm
0.03/0.03 0.2/0.2
0.01/0.01 5.6/5.3
0.99/0.97 10.1/9.9
0.20/0.21 15.1/15.4

2.2.2 XRD FAELR M TiO, R AL
I XRD J5% & ([ 1) mTLAE B AT i 2 0
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P 1 Ti0, KOG HEALRIRE A ) XRD &35
Fig. 1 XRD patterns of TiO, and its supported catalysts
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2.2.3 SEM F/F4 M\ SEM FHAEZE R (1K 2) 3k
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R FLAR DL SRR YERL LASE , TS PEARARES
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Fig.2 SEM images of AuPd/TiO,-S (A) and AuPd/SiO,-I (B)
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Fig. 3 TPR profiles of catalyst samples
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Fig. 4 Audf and Pd 3d XPS spectra of AuPd/TiO,-S and AuPd/SiO,-1
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Fig. 5 Catalytic performance of monometallic and

AuPd bimetallic catalysts
(Reaction conditions; Catalyst 0.2 g, toluene 10 mL,
T=160 C, t=24 h)
2.4 ELILHRIN
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Jo 8 U A AR T A A 52 0. BT v A Kidke T LR

' 22 Toluene conversion
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Fig. 6 Catalytic performance of catalysts with different
Au/Pd mass ratios

(Reaction conditions; Catalyst 0.2 g, toluene 10 mL,
T=160 C, t=6 h)
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Fig. 7 Catalytic performance of catalysts with different
impregnation sequence and different calcination temperature
(Reaction conditions: Catalyst 0.2 g, toluene 10 mL,
T=160 C, t=6 h)
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Fig. 8 Catalytic performance of catalysts with different quantity
(Reaction conditions; toluene 10 mL, T=160 C, t=6 h)
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Fig. 9 Catalytic performance of catalysts with different
reaction time
(Reaction conditions; Catalyst 0.2 g, toluene 10 mL,

T=160 C)
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Fig. 10 Recyclability of the Catalytic
(Reaction conditions; Catalyst 0.8 g, toluene 10 mL,
T=160 C, t=6 h)
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AuPd/SiO, Catalyst for Selective Solvent-Free
Oxidation of Toluene by Dioxygen

LIAO Wei-ping, LI Yang, ZHAO Xing-ling, JIN Ming-shan, LV Hong-ying, SUO Zhang-huai”
(Institute of Applied Catalysis ,Yantai University, Yantai 264005, China)

Abstract: A series of Au-Pd bimetallic catalysts were prepared respectively by modified impregnation and sol im-
mobilization methods. In order to study the textural, structural and redox properties, the samples were characterized
by nitrogen adsorption, X-ray diffraction (XRD) , temperature-programmed reduction (TPR) , scanning electro mi-
croscope ( SEM) and X-ray electron spectroscopy ( XPS). The effects of preparation methods, different supporters,
atomic ratio of Au/Pd, impregnation sequence and activation temperature on the activity for solvent-free toluene
oxidation with dioxygen were investigated. The results showed that, for impregnation method, the catalyst supported
by SiO, represents the best activity and selectivity ; for sol immobilization method, TiO, is the preferable support.
AuPd bimetallic catalysts presents better activity than monometallic catasysts. AuPd/SiO,-I is an effective catalyst
exhibiting 56.8% conversion of toluene, 91.3% selectivity to benzylbenzoate and the TON values can be achieved
3 692. Au’ and PdO are the active phases in AuPd/SiO,-I catalyst. These phases seem to be beneficial to the elec-
tron transfer and in favour of the activity of the catalyst.

Key words: Au-Pd bimetallic catalyst; selective oxidation; toluene



