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Fig. 1 FTIR spectra of CuNiAl-HT(a) and CuNiAl-CHT-F (b)
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Fig.2 XRD patterns of CuNiAl-HT (a) and CuNiAl-CHT-F (b)
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Table 1 Catalytic performance of samples

Con. Sel. /%
Samples
/% Benzyl alcohol ~ Benzaldehyde
CuNiAl-HT 1.6 22.7 77.3
CuNiAl-CHT-F-OH 8.4 81.4 18.6

Reaction conditions: Toluene 0. 1 mol, H,0, 0. 8 mol,

Catalyst 0.4 g, CH,CN 10 mL, 100 C, 11 h
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Table 2 Effect of oxygenant compounds on the
catalytic performance of CuNiAl-CHT-F

Con Sel/ %
Oxygenant
/% Benzyl alcohol  Benzaldehyde
H,0, 8.1 83.1 16.9
Peracetic acid 8.5 78.3 21.7
0, 0.1 24.4 75.6

Reaction conditions; Toluene 0. 1 mol, Catalyst 0.4 g,
CH,CN 10 mL, 100 °C, 11 h, oxidants ( H,0, or Perace-
tic acid) 0.8 moL or O, 60 mL/min
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Table 3 Effect of solvent on the catalytic performance
of CuNiAl-CHT-F

Con. Sel. /%
Solvents

/%  Benzyl alcohol ~ Benzaldehyde
------ 0.1 23.4 76.6
CH,CN 8.1 83.1 16.9
CHCI, 3.7 59.8 40.2
CH,Cl, 3.1 57.7 42.3
CH,OH 2.8 48.6 51.4
CH,(CH,),CH, 1.2 13.4 86.6

Reaction conditions: Toluene 0. 1 mol, H,0, 0. 8 mol,

Catalyst 0.4 g, solvent 10 mL, 100 °C, 11 h
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Fig. 3 Effect of n(H,0,/ C,Hy)
on the catalytic performance
Reaction conditions; Toluene 0.1 mol, Catalyst 0.4 g,
CH,CN 10 mL, 100 C, 8 h
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Fig. 4 Effect of catalyst amount on the catalytic performance

Reaction conditions: Toluene 0.1 mol, H,0, 0.8 mol,

CH,CN 10 mL, 100 C, 8 h
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Fig. 5 Effect of reaction temperature on the catalytic performance

Reaction conditions: Toluene 0. 1mol, H,0, 0.8 mol,

Catalyst 0.4 g, CH;CN 10 mL, 8 h
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Fig. 6 Effect of reaction time on the catalytic performance

Reaction conditions; Toluene 0.1 mol, H,0, 0.8 mol,

Catalyst 0.4 g, CH,CN 10 mL, 100 C
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Selective Oxidation of Toluene to Benzyl Alcohol Catalyzed by F~
Modified CuNiAl Hydrotalcite Compounds

SUN Wen', WANG Xiao-li*, ZHAO Zhen-hua', DING Ke-qiang”,
LIU Xian-feng, WU Gong-de’
(1 Department of Environment, Hohai University, Nanjing 210024, China;
2 Department of Environment and Technology, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract; F~ anion was used to modify CuNiAl hydrotalcite, and then the modified catalyst were tested in the se-
lective oxidation of toluene to benzyl alcohol. The structure and the surface properties of catalyst were characterized
by FTIR and XRD techniques. The results showed that F~anion modified CuNiAl hydrotalcite held layer structures,
and exhibited high catalytic performance in toluene oxidation. The conversion of toluene reached 8.4% with the se-
lectivity of 81.4% to benzyl alcohol.

Key words: F~ anion; hydrotalcite ; toluene; selective oxidation; benzyl alcohol



