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Fig. 1 Change in activity and selectivity with reaction

time over B>203/Ti0;-Zr0; catalyst
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Table 1 BET Surface Area and the Most Probable Pore
Size of B;0:/ Ti0:-Zr0Q; Catalysts

catalyst Soer/ (m? - g~') D,/ nm
fresh 20.08 32.5
deactivated 19. 21 31.0
regenerated 21.42 31.3
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Fig.2 Pore size distributions of B20s/Ti0;-ZrO: catalysts
(1): fresh, (2): deactivated, (3): regenerated
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Fig. 3 XRD patterns of B203/Ti0:-ZrO: catalysts
(1): fresh, (2): deactivated, (3): regenerated
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Table 2 Influence of Calcination Temperature on B0,
Content in the Water Soluble Form

water soluble
boron as B203/ %

calcination percentage of B:0s in

temperature / C the water soluble forn/ %

350 11.35 94. 6
500 9.98 83.2
600 . 6.94 57.8
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Fig. 5 Relationship between the amount of coke over
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Fig. 4 NH,-TPD profiles of the B:03/Ti02-ZrO: catalysts
(1): fresh, (2): deactivated, (3): regenerated
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Table 3 Influence of Calcination Temperature and Time
on Activity of B.0;/Ti0:-Zr0O. Catalyst

temperature / time . A . . .
oxime conversion/% ° lactam selectivity / %

/(¢ /h)

500/16 82.5 97.1
600/4 79.6 96. 8
600/8 95.0 97.0

* Reaction time = 6h.
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Fig. 6 Regeneration ability of B:0;/Ti0,-ZrO: catalyst
(1): fresh, (2): 1st regeneration,

(3): 2nd regeneration, (4): 3rd regeneration
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Deactivation and Regeneration of B:0;/TiO.-ZrQ: Catalyst for Vapor-Phase
Beckmann Rearrangement of Cyclohexanone Oxime

MAO Dong-Sen™"!

LU Guan-Zhong® CHEN Qing-Ling'?

(' Shanghai Research Institute of Petrochemical Technology, SINOPEC, Shanghai 201208)
(? Research Institute of Industrial Catalysis, East China University of Science and Technology, Shanghai 200237)

The deactivation and regeneration of B:0;/Ti02-ZrQ: catalyst for the vapor-phase Beckmann rearrangement of

cyclohexanone oxime to g-caprolactam were studied by using adsorption of nitrogen, X-ray powder diffraction and

temperature-programmed desorption of ammonia

(NH;-TPD) techniques. The results indicated that the crystal

structure, BET surface area and pore size distribution of the catalyst were retained after reaction. A comparison of

the ammeonia TPD profiles of the fresh and the used catalysts revealed a significant decrease in the number of acid

sites, while the fraction of intermediate strength acids which were characterized by desorption of adsorbed ammonia

between 200°C and 300°C changed scarcely. There was a direct relationship between the amount of coke which was

formed on the catalyst and the decline in catalytic activity. These results suggested that the most possible reason for

the catalyst deactivation is the coke deposition on the surface of catalyst, which leads to the coverage of the active

sites. The catalyst deactivation could not attributed to the conversion of water soluble boron to water insoluble boron

species. The catalytic activity can be recovered after calcining the deactivated catalyst in air at 600°C for eight

hours.

Keywords: cyclohexanone oxime

deactivation and regeneration

Beckmann rearrangement
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