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Fig.1 XRD patterns of (a) CuNiAlO, (b) I/CuNiAlO,
(c¢) CuMnAlO, (d) I/CuMnAlO
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Fig.2 N, sorptions of (a) CuNiAlO, (b) I/CuNiAlO,
(¢) CuMnAlO, (d) I/CuMnAlO
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Table 1 Catalytic performance of iodine modified copper-containing mixed oxides in toluene oxidation®
C Molar ratio Sger Reaction conditions Toluene Con. Sel. (mol% )
a of metal (m?® - g-l ) POZ/MPa T/°C t/h m,/g (mol% ) Benzyl alcohol Benzaldehyde Benzoic acid
I/CuNiAlIO  0.87/0.88 /1.00 87 0.5 120 6 0.2 9.5 32.1 67.9 0
1.0 120 6 0.2 25.6 0 100 0
1.5 120 6 0.2 28.5 0 75.5 24.5
1.0 80 6 0.2 15.2 27.5 73.5 0
1.0 100 6 0.2 19.5 29.0 71.0 0
1.0 150 6 0.2 30.9 10.4 64.5 22.1
1.0 120 2 0.2 5.6 42.5 57.5 0
1.0 120 4 0.2 16.1 28.3 71.7 0
1.0 120 8 0.2 27.5 14.8 66.2 19.0
1.0 120 10 0.2 28.0 7.5 61.9 30.6
1.0 120 6 0.05 12.5 35.4 64.6 0
1.0 120 6 0.1 20.3 19.5 80.5 0
1.0 120 6 0.3 22.8 5.5 87.8 6.7
1.0 120 6 0.4 19.5 2.7 73.5 23.8
1I/CuMnAlO  0.86/0.88/1.00 85 1.0 120 6 0.2 27.5 0 95.1 4.9
I/CuFeAlO  0.87/0.86/1.00 82 1.0 120 6 0.2 22.0 6.5 91.4 2.1
I/CuCoAlO  0.86/0.88/1.00 84 1.0 120 6 0.2 20.5 5.2 91.8 3.0
I/CuZnAlO  0.88/0.87/1.00 86 1.0 120 6 0.2 17.8 4.7 90.7 4.6

a. Reaction conditions: toluene 0.1 mol
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Table 2 Catalytic performance of 1/CuNiAlO in the selective oxidation of the other benzene homologues®

Substances Conversion (mol%)

Major product Selectivity (mol%)

@ 15.7
@-CHZCHS 19.1
H,

11.5
CH;

CH, 13.0
CH,

CH, 16.2

|

CH,;

OH 85.2
Q 78.5
C—CH,
H, 88.5
CHO
CH, 85.7
©\CHO
CH, 93.1
|
CHO

a. Reaction conditions; toluene 0.1 mol; catalyst 0.2 g; O, 1.0 MPa; 120 C; 6 h
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Catalytic Oxidation of Benzene Homologues by Iodine
Modified Copper-Containing Mixed Oxides

ZHANG Fang'?, WANG Xiao-li'"** , WU Gong-de’" , ZHANG Chang-fei'*,
SONG Ji-wei', SONG Shi-hao'
(1. School of Environment and Technology, Nanjing Institute of Technology, Nanjing 211167, China;
2. Energy Research Institute, Nanjing Institute of Technology, Nanjing, 211167, China)

Abstract: A series of iodine modified copper-containing mixed oxides were prepared and characterized by XRD, N,
sorption, H,-TPR and elemental analysis. The catalytic performance of the obtained catalysts was firstly investigated
in the selective oxidation of toluene with O, used as oxidant. It was found that the elemental composition of copper-
containing catalysts played important roles in their catalytic performance. Under the optimum reaction conditions, in
absence of any organic solvents, the conversion of toluene could reach 25.6% with 100% of the selectivity to bezal-
dehyde. In addition, the catalysts could be reused for several times.

Key words: mixed oxides; surface modified; selective oxidation; toluene; benzene homologues



