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Fig. 1 XRD patterns of P-ZSM-5 by hydrothermal treatment
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Table 1 Surface area, pore volume and mesopore diameter

characterization of P-ZSM-5 by hydrothermal treatment

Catalysis A/ (m* = g7 WVo/ (em® - g™') Vy/ (nm)

Z, 310.7 0.2095 2.671
7z, 305.5 0.2102 2.785
Z, 299.9 0.2111 2.842
Z, 292.8 0.2125 2.852
Z, 289.6 0.2121 2.846
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Fig.2 NH;-TPD profiles of P-ZSM-5 by

hydrothermal treatment
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Table 2 Acidity and acidity distribution of P-ZSM-5 by

hydrothermal treatment

) Acidity Acidity distribution (% )
Catalysis — —
(mmol - g7') Weak acidity Strong acidity
Z, 1.820 66.1 33.9
Z, 0.867 72.0 28.0
Z, 0.672 81.5 18.5
Z, 0.505 84.3 15.7
Z, 0.398 85.2 14.8
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Table 3 Crack performance of P-ZSM-5 by hydrothermal treatment

Catalysis X/ (%)S/ (% )Y/ (% ) w(coke) /(%)
Z, 89.7 33.1 29.7 5.96
A 88.1 37.6 33.1 4.58
Z, 87.2 38.4 33.5 4.15
Z, 86.5 39.5 34.2 3.82
Z, 84.9 38.4 32.6 4.17
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Effects of Hydrothermal Treatment on Catalytic
Performance of P-ZSM-5

YANG Kang-zhen, ZHOU Yu-ming, ZHANG Yi-wei, LIU Rong
(School of Chemistry and Chemical Engineering , Southeast University, Nanjing 210096 , China)

Abstract; The ZSM-5 zeolite has an excellent catalytic performance, which modified by P had utilized in C4 crack-
ing. The P-ZSM-5 zeolite was modified by hydrothermal treatment at different temperatures, and investigated cata-
lytic performance in butene cracking. Acidity and texture of the zeolites were studied by XRD, NH,-TPD, specific
area and pore texture determination. The results show that the crystallinity of P-ZSM-5 zeolites reduces slightly with
the increase of treating temperatures. The surface area decreases , while pore volume and diameter increase. P-
ZSM-5 zeolite has a good hydrothermal stability. NH;-TPD reveals that amount of acidity and acid strength decr-
ease remarkably after hydrothermal treatment; but it was favorable to enhance the selectivity and yield of propylene,
and low the carbon paraffins. During the 4 hours, the P-ZSM-5 zeolites by hydrothermal treatment at 580 °C has an
optimum cracking of 1-butene, the propylene selectivity and yield reach to 39.4% and 34.2%.

Key words: P-ZSM-5 zeolite; Hydrothermal treatment; 1-Butene; Catalytic cracking; Propylene



