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Fig. 1 the synthesis process of ZSM-5 zeolite
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Fig.2 XRD patterns of the samples with different mixing ways
a. Si was added into Al; b. Al was added into Si;

c. Al and Si were mixed directly
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Fig. 3 SEM images of the samples prepared with different mixing ways
a. Si was added into Al; b. Al was added into Si
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Fig.4 IR spectra of synthesized ZSM-5 zeolite
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Table 1 The effect of different ageing time on relative crystallinity

and average particle size

Aging Relative crystallinity Average particle
time(h) (%) size(pum)
0 64 5.042
12 107 5.302
24 145 5.770
36 106 5.039
48 63 5.255
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Fig.5 XRD patterns showing the effect of different aging
time on the phase of solid product obtained at 180 °C
for 24 h from 12Na, 0: 100810, 2Al,0,:2500H, 0
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Table 2 The effect of different synthesis temperature on

relative crystallinity and average particle size

Crytallization Relative crystallinity — Average particle
temperature (°C) (%) size( um)
140 27 5.303
160 69 6.103
180 171 6.649
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Fig. 6 XRD patterns showing the effect of different crytallization

temperature on the phase of solid product obtained for

24 h from 12Na,0: 100Si0,: 2Al,0,: 2500H, 0
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Table 3 The effect of different crystallization time on relative

crystallinity and average particle size

Crystallization ~ Relative crystallinity ~ Average particle
time(h) (%) size(pum)
6 68 3.114
12 143 5.650
24 171 6.649
36 93 6.848
48 58 4.636
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Fig.7 XRD patterns showing the effect of different
crystallization time on the phase of solid product obtained at

180 °C from 12Na,0: 100Si0,: 2A1,0,: 2500H,0
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Fig. 8 XRD patterns showing the effect of Na,O content on
the phase of solid product obtained at 180 °C for 24 h from
xNa, 0: 100Si0,: 2Al1,0,: 2500H, 0
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Table 4 The effect of different H,O content on relative

crystallinity and average particle size

H,0 Relative crystallinity =~ Average particle
content (%) size( um)
2 500 171 6.649
4 000 103 5.945
6 000 54 4.939
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Fig. 9 XRD patterns showing the effect of H,O content on

the phase of solid product obtained at 180 °C for 24 h from
12Na, 0: 100Si0,: 2A1,0,: yH,0
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The Influence Factors of the Crystallinity and Crystal Size of
ZSM-5 Zeolite
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ZHANG Zhong-dong”, GAO Xiong-hou®
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Abstract; ZSM-5 zeolite was synthesized by seeding technique using silica sol and aluminum sulfate as raw materi-
als. The effects of key factors, such as the mixing modes of material ,aging time, crystallization temperature, crys-
tallization time , alkalinity and dosage of H,O on the crystallinity and crystal size were investigated. The samples
were characterized by XRD, SEM and LPSA etc. The result indicated that the high crystallinity ZSM-5 zeolite can
only be synthesized with the high concentration aluminosilicate gel formed in the condition of certain high alkalinity.
ZSM-5 zeolite crystallization proceeds is based on the solid-solid transformations mechanism. The higher of the crys-
tallization temperature and the concentration of aluminosilicate gel, the higher of the relative crystallinity and
average particle size, the sample of the highest crystallinity can be synthesized with the aging time of 24 h at room
temperature and the crystallization time of 12 ~24 h at 180 “C. The aging time have a small influence on the crystal
size.

Key words: ZSM-5 zeolite; crystallinity; crystal size; aluminosilicate gel



