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Table 1 The convertion and selectivity of different catalysts

Catalyst Convertion/%  Selectivity/ %
Co-N-C/400 28.1 39.2
Co-N-C/500 28.2 71.2
Co-N-C/600 85.5 97.4
Co-N-C/700 100 100
Co-N-C/800 98.3 98.3
Co-N-C/900 63.7 92.1

Co-N-C/700(H") 83 78
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Fig.1 XRD patterns of different catalysts
a. Co-N-C/400; b. Co-N-C/500; c. Co-N-C/600; d. Co-N-C/700; e. Co-N-C/800; f. Co-N-C/900; g. Co-N-C/700( H")
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Fig.2 (SAED) patterns (a) and HRTEM image (b) of Co-N-C/700( H*) samples
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Fig.3 XPS spectra in N 1s region for different catalysts
(a) Co-N-C/600; (b) Co-N-C/700; (c) Co-N-C/800;
(d) Co-N-C/900
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Table 2 Catalytic ammoxidation performance of different reactants from Co-N-C/700

Entry Substances Conversion Major product Selectivity
OH CN
1° 100 100
)@/\ CN
OH
2" 100 /©/ 100
HiC H,C
N X _CN
‘ OH
3° W 100 O/V 100
Cl Cl
oH N
4 100 99
Cl Cl
gon bW
5 HO o 96 e o 96
i on CN
6 <1 <1
7° NNNT0H <1 A~~~CN <1

a. Optimizedrecation condition; alcohol 2.5 mmol; catalyst 0.2 g; 0, 0.5 MPa; 120 C; 20 h; NH,(aq) 1 mL;

b. Recation time; 28 h; other conditions are the same as footnote a.
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Co-N-C System Catalyzed the Ammoxidation of a-Aromatic
Alcohol to a-Aromatic Nitrile Directly

XIA Yu-yan, LU Qing-yang, YUAN hua "
(School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract; Using Co (NO, ), + 6H, O and 1-butyl-3-methylimidazole hydrobromide as precursors, and Vulcan
XC72R as the supporter, the supported Co-N-C system was prepared by the impregnation method. Its structure was
characterized by X-ray diffraction (XRD) , X-ray electron spectroscopy (XPS) , and High Resolution Transmission
Electron Microscope (HRTEM) , etc. The catalytic performance was evaluated by studying the process of its cataly-
tic ammoxidation of a-aromatic alcohol to a-aromatic nitrile. For example, under the conditions of 120 °C, O, pres-
sure 0.5 MPa, and reaction time for 20 h, with Co-N-C/700 as the catalyst, NH,(aq) as the ammonia source, in
the catalytic reaction of benzyl alcohol to benzonitrile, the conversion of benzyl alcohol can reach 100%, and the
selective of the productbenzonitrileis 100%.

Key words: Co-N-C; a-aromatic alcohol; a-aromatic nitrile; catalytic ammoxidation



