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ABSTRACT. Influences of crystallization time and H,0/Al,O; ratio of the reaction mixtures on the
synthesis of AIPO,-5 molecular sieve have been studied by X-ray powder diffraction, nitrogen adsorption,
scanning electron microscope (SEM), and solid state ?’Al magic angle spinning nuclear magnetic resonance
(MAS NMR) techniques. The degree of crystallinity of AIPO,-5 follows a sigmoid pattern as crystallization
time increases. The induction period is shorter than 1h when the crystallization process is carried out
at 150°C. The conversion of reactants to product, AIPO,-5, can be clearly observed, and all of the determi-
ned physical properties change abruptly after about 2h. It is found that increase in H,O/ALO; ratio
of the reaction mixtures not only changes the crystal morphology from aggregates to hexagonal single
crystals, but also results in the formation of longer AIPO,-5 crystals.
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Fig. 1. XRD patterns of synthesized AIPO,-5 samples
with the periods of crystallization time of 1h (a), 2h
(b), 4h (c) and 6.5 h (d). Reaction temperature is 150
°C.
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Fig. 2. Crystallinity, BET surface area and pH of pro-
duct gel of AIPO,-5 with crystallization time.
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Fig. 3. SEM pictures of AIPO,-5 samples. The periods of crystallization time are the same as those given in

Fig. 1.
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Fig. 4. Nitrogen adsorption isotherms of AIPO;-5 sa-
mples. Crystallization time: 1 h (a), 2h (b) and 4h
(c).
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Fig. 5. Al MAS NMR spectra of pseudoboehmite (a)
and AIPO,-5 samples with the periods of crystalliza-
tion time of 1h (b), 2h (c), 4h (d), 6.5h (e) and 24 h
().
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Fig. 6. XRD patterns of AIPO,-5 samples prepared
from the reaction mixtures with H,O/ALO; ratios of
80 (a), 240 (b), 360 (c) and 480 (d).
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Fig. 7. SEM pictures of AIPO,-5 samples. The H;0/AlL,O; ratios of reaction mixtures are 80 (a), 240 (b), 360
(c) and 480 (d).

Fig. 8. SEM npictures of a large hexagonal AIPO,-5 prepared from reaction mixture with H,O/ALO;=480.
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