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Vanadia Supported on Mesoporous Carbon Nitride as a New

Catalyst for Selective Oxidation of Benzyl Alcohol
SHANG Jiekun, WANG Yue, JIANG Quan, XU Jie, LI Yongxin
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Mesoporous graphitic carbon nitride (CND) was prepared and used as a catalytic support to load
vanadia. The obtained V/CND materials were characterized by several characterization techniques including
N, adsorption-desorption, SAXS, TEM, XPS, Raman, FT-IR, and XPS spectroscopy. In the selective ox-
idation reactions of benzyl alcohol, the V/CND showed high catalytic performances and good recyclability,
especially superior selectivities (= 84 %) to the values obtained over other vanadia catalysts supported on
traditional materials (SBA-15, carbon nanotubes, and active carbon). As revealed by FT-IR and XPS re-
sults, the active sites were attributed to the dispersed vanadia species. More importantly, the basic chemi-
cal environment of the CND support was regarded to effectively restrain the deep oxidation of benzalde-
hyde.
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Table 1 Surface areas, pore sizes, and volumes of
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b Lt K iR/ g/ E‘Lyﬁiﬁ‘l/
(m? g 1) nm (em?® « g™ 1)
CND 320 3.8 0. 36
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10V/CNTs 128 3.5 0.56
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Table 2 Catalytic performances of wV/CND catalysts in se-

lective oxidation of benzyl alcohol "

\ A B/ 16 2
B T Y p— S
R 7R
CND 9.1 >99 —
2.5 V/CND 34.6 95.0 5.0
5 V/CND 49. 4 85. 8 14. 2
7.5 V/CND 54.7 85.2 14. 8
10 V/CND 65.5 84.8 15. 2
12.5 V/CND 65. 6 76. 3 23.7
1) 0. 2mL of benzyl alcohol, 1mL of TBHP (70%, a.q.).
5mL of CH3CN, W = 100mg, 0 = 60°C, and ¢t = 4h; 2)

Benzyl benzoate was also detected.
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Table 3 Comparison of catalytic activities of supported vanadia catalysts and CN-based materials'

M/ %
7 FE JEW it /mL HE AL it/ mg i/ °C f ) /h AL /% -
7 IR
12 10 V/CND 0.2 100 60 4 65.5 84.8 15.2
2% 10 V/SBA-15 0.2 100 60 4 72.9 39. 4 59. 4
32 10 V/AC 0.2 100 60 4 82. 1 27.5 55.3
42 10 V/CNTs 0.2 100 60 4 82.9 28.9 63.5
53 [3] mpg-Cs N, 0.1 50 100 3 40 >99 N. D.%
64043l mpg-CN 0.08 50 60 3 10 96 4
75044l MCN-ATCNG. o5 0.01 5 60 3 53 =99 N.D.®

1) Unless specified, each entry was conducted using toluene as a solvent under atmospheric pressure (0. 1MPa); 2)1mL of TBHP (70%,

a.q.) was used as an oxidative agent; 3) Mesoporous graphitic carbon nitride prepared using cyanamide as a precursor via a hard-templating
method. The reaction was conducted under irradiation of visible light (420nm cut-off filter) using pure oxygen (0. 8MPa) as an oxidative agent;
4) Mesoporous graphitic carbon nitride like entry 5. The reaction was also conducted under irradiation of visible light using pure oxygen
(0. 8MPa) as an oxidative agent, while the solvent was water; 5) The mesoporous catalyst was fabricated via copolymerization between 3-amin-

othiophene-2-carbonitrile (ATCN) and dicyandiamide. The reaction was performed under irradiation of visible light using trifluorotoluene as a

solvent and pure oxygen (0. 1MPa) as an oxidative agent; 6)Not detected.
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Fig.8 CO,-TPD profiles of SBA-15, AC, and CND materials
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