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Fig. 1 XRD patterns of W-ZSM-5
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Table 1 Surface area, pore volume and mesopore diameter characterization of W-ZSM-5

Catalysts Apr/ (m* - g7h) V./ (em® - g™") V,/ (nm)
W(0)-ZSM-5 321.9 0.2154 2.88
W(0.6)-ZSM-5 312.6 0.2097 2.68
W(1.9)-ZSM-5 301.4 0.2061 2.60
W(3.2)-ZSM-5 287.5 0.2018 2.44
W(4.5)-ZSM-5 265.3 0. 1987 2.32
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B IES TR ML I BT W-ZSM-5
AL FLA A FLALAR Y TR
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Table 2 Crack performance of W-ZSM-5

w(W) (%) X (%) S(%) Y (%) w(coke) (%)
0 92.4 39.5 36.5 3.8
0.6 90.5 41.1 37.2 3.1
1.9 88.5 44.4 39.3 2.0
3.2 87.2 47.4 41.3 1.4
4.5 85.9 43.9 37.7 1.1

Reaction conditions ; temperature = 550 C,

catalyst weight = 0.3 g,

Weight Hourly Space Velocity( WHSV) = 3 h™'

w( W) : the content of W, X the conversion of butene,
S the selectivity of substance,

Y. the yield of substance, w(coke) : the content of carbon
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HUE ZSM-5 Jy1 i, AN 1 AR i o0 e
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SETE.
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Table 3 Catalytic performance of W-ZSM-5 with different materials

Material 1-Butene Butenew
(W) (%) 0 0.6 1.9 3.2 4.5 0 0.6 1.9 3.2 4.5
X (%) 92.4 90.5 88.5 87.2  85.9 92.8 91.1 89.6 88.5  87.2
Y propstene (%) 36.5 37.2  39.3  41.3  37.7 37.1  38.1  40.5  43.8  39.0
Y pene (%) 23.0  21.5 19.8  19.0 18.1 22.5 20.7 18.8 17.9  17.3
Y Metane (%0) 3.10 4.01 3.11 3.22  3.07 311 3.15  3.08 3.21 3.52
Y fane (%) 3.38  3.40  3.49  3.42  3.28 3.20 3.42  3.50 3.49  4.62
Y propane (%) 5.51 559 55 567 562 5.43 5.48 539 532 549
Y e (%) 8.12 8.22 814 827 8123 8.20 8.19 8.54 8.94  8.67
S bropyene (%) 39.5  41.1  44.4  47.4  43.9 39.8  41.8  45.2  49.0  44.7
S bthene (%) 24.9 23.8 22.4 21.8 21.1 24.6 22.7 21.0 20.0 19.8

Reaction conditions; temperature = 550 °C, catalyst weight = 0.3 g, Weight Hourly Space Velocity( WHSV) = 3 h™'

The component of Butene ( calculated from volume) ; 1-Butene(9.3% ), 2-Butene(39.2% ), isomeric Butene(51.5% )

w( W) : the content of W, X the conversion of butene, S: the selectivity of substance,

Y. the yield of substance, w(coke) : the content of carbon
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Research on Catalytic Performance of W-Modified
HZSM-5 Catalyst for C, Olefin Cracking

ZHANG Jian-jun, ZHOU Yu-ming, YANG Kang-zhen, TANG Meng-han, ZHANG Yi-wei
(School of Chemistry and Chemical Engineering, Southeast University, Jiang District, Nanjing 211189, China)

Abstract; The W-Modified HZSM-5 catalyst was prepared and characterized by X-ray diffraction, N, adsorption,
Temperature-programmed desorption of ammonia and Temperature-programmed reduction. lIts catalytic performance
for C, olefin was also investigated. The results show that the acid density and the acid strength of ZSM-5 catalyst
decreased with the modification of ZSM-5 zeolite by W, especially the strong acid. When used as a catalyst for Bu-
tene cracking, the W-ZSM-5 catalyst with suitable concentration of W is able to restrain the reaction of aromatiza-
tion and hydrogen transfer, prevent the catalyst from coking, in favor of the metathesis between ethane and 2-butene
during the catalytic cracking process and increase the catalytic activity. It is found that the propylene selectivity and
yield could reach the maximum of 47.4% and 41.3% respectively, when the W content is 3.2%.

Key words: ZSM-5; Tungsten; C, olefin; Catalytic cracking; Propylene



