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Abstract: Ce-V catalysts were synthesized by a hydrothermal method. In order to change the chemical
environment of solution during the preparation process, NaOH solution and ammonia were used to
adjust the pH value, and surfactant P123 was added to limit the grain growth direction of Ce-V
catalysts. And then different Ce-V catalysts with nano-cubic(CV-1), nano-particles (CV-2) and nano-
robs (CV-3) were obtained, respectively. The chlorobenzene conversion of Ce-V catalysts with
different nano-structure were investigated. The Ce-V catalysts were characterized by XRD, BET and
TEM, and the controlling mechanism of nano-structure on the catalytic activity was analysed. The
results show that the particles size order of Ce-V catalysts is CV-1 >CV-2 >CV-3, and the catalytic
activity order of Ce-V catalysts is CV-3 >CV-2 >CV-1. New phase CeVO, forms in CV-2 and CV-3
catalysts, which weakens the agglomeration of VO, on the catalyst surface and promotes catalytic
activity. The kinetics calculation results of Ce-V catalysts show that the apparent activation energy of
CV-3 is the highest, which is 9.2643.76 k] * mol '. It is consistent with the catalytic activity test.
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1 gas cylinder; 2 CB generator; 3 air pumps;4 preheating furnaces; 5 silica tube; 6 holding furnace;

7 gas chromatograph (GC); 8 controlling panel;9 controlling valve; 10 pressure gages
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Fig. 1 Diagram of catalyst activity test system
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Fig. 2 Catalytic conversion of CB over Ce-V catalysts
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Fig. 3 XRD patterns of Ce-V catalysts
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Fig. 4 TEM images of Ce-V catalysts (a)CV-1;(b) CV-2;(c)CV-3
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Table 1 Surface and pore properties of Ce-Vcatalysts

Surface area/ Pore volume/ Pore diameter/

Sample

(m? g 1) (em® « g™ 1) nm
CV-1 36. 66 0.196 47.16
CV-2 66. 66 0.118 12. 87
CV-3 90. 63 0.133 8. 77
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Fig. 5 Pore diameter distribution of Ce-V catalysts
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Fig. 6 HRTEM image and microstructural models of CV catalysts with ammonia adjusting the pH value

(a) HRTEM image of CV-2 catalysts; (b) microstructural models of the CV-2 catalysts;

(c)HRTEM image of CV-3 catalysts; (d) microstructural models of the CV-3 catalysts
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Table 2 Reaction rate constant of catalysts CV-1,

CV-2 and CV-3 at different temperatures

Temperature/C kev—1 kev—2 kev—s
100 3.93 7.93 10. 25
150 5.12 8.52 10. 28
200 4.42 9.24 13.70
250 7.57 17.19 25.39
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Table 3 Apparent activation energy of catalysts CV-1,
CV-2 and CV-3 for catalytic degradation of CB
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Fig. 7 Arrhenius curves of Ce-V catalysts (a)CV-1;(b)CV-2;(c)CV-3
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