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Fig. 1 XRD patterns of nanosized ZSM-5 zeolites and
microsized ZSM-5 zeolite (1m)
a: adding NaCl, b: adding KCl, c: microsized
ZSM-5 zeolite
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Fig. 2 TEM images of the various samples prepared by
adding the different alkali metals salts

a: adding NaCl, b: adding KCl,
c: adding NaC;H:0,, d: adding NaH,PO.
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Fig. 3 Effect of the different alkali metal salts on

crystallization rate
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Fig. 4 Relationship between surface area and crystal size
1,2,3,4,5,6,7,8: adding NaCl, KCl, Na.CO,,
Na:S04, NaC;H»0,, Nal, Na,SO,, NaH.PO..
respectively, 9: ZSM-5 zeolite without adding the
alkali metal salt

W: overall surface area; @: outer surface area
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Fig. 6 XRD patterns of nanosized ZSM-5 with crystal size
DSC
about 40nm as a function of temperature
a: 200°C, b: 400°C, c¢: 600°C, d: 800%C,
e: 1000°C
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Fig. 5 TG-DSC curves of ZSM-5 zeolites with different
crystal sizes
1,2, 3,4: crystal size about 40nm, 150nm,
300nm, 1000nm, respectively
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Fig. 7 1R spectra of ZSM-5 zeolites with different crystal sizes

1,2, 3: crystal size about 40nm, 150nm, 1000nm
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Effect of Alkali Metal Salt on Crystallization of ZSM-5 Zeolite

CHENG Zhi-Lin CHAO Zi-Sheng* LIN Hai-Qiang WAN Hui-Lin
( Chemistry Department of Xiamen University, State Key Laboratory for Physical Chemistry of Solid Surface, Xiamen 361005)

Effect of different alkali metal salts on the crystal size and the crystallization rate of ZSM-5 zeolite was de-
tailedly investigated in this paper. The samples prepared by adding the different alkali metal salts were character-
ized by using XRD, TEM, TG-DSC, BET and IR techniques. The XRD results showed that, for the nanosized
ZSM-5 zeolite, the characteristic peaks broadened on the XRD patterns in comparison with the microsized ZSM-5
zeolite. The SEM results vernified that the crystal size of zeolites prepared by adding different alkali metal salts had
different results, and adding NaCl, NaC:H;0: and KCl] showed the better effect of reducing crystal size, which are
about of 40 ~ 60nm size. The crystallization curve of adding the different alkali metal salts suggested that the
crystallization rate was significantly affected by the anions in the alkali metal salt besides the cations. Moreover, the
crystal size likewise depended on the anion in the alkali metal salt. In addition, the BET results suggested that the
nanosized ZSM-5 zeolite possessed a larger outer surface area in comparison with the microsized ZSM-5 zeolite. The
thermostability of the samples was determined by TG-DSC technique, indicating that the nanosized ZSM-5 zeolite
had a poor thermostability as compared with the microsized ZSM-5 zeolite. The possible difference of the samples

with different crystal sizes on IR spectra was also given.
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