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Abstract: SAPO-18 molecular sieves with the different crystallization times were prepared by hydrothermal
method, which respectively taking the pseudo-boehmite, silica sol and phosphoric acid as the aluminum source,
silicon source, phosphorus source, and N,N-diisopropylethylamine as the template. The samples at different
crystallization times and its MTO (methanol to olefins) catalytic performance were characterized by X-ray
diffraction (XRD), scanning electron microscope (SEM), NH:-TPD, ®Si MAS NMR,”Al MAS NMR, FT-IR and
other methods. The characterization results combined with the catalytic performance of MTO indicated that the
growth process of SAPO-18 molecular sieve in the hydrothermal system could be divided into three stages: initial
crystallization (<2 h), rapid growth (6~12 h) and stable growth (1~3 d). In the early stage of crystallization, only
a small amount of silicon enter the Al (PO), intermediates. The silicon atoms then enter the Al(PO),
intermediates and SAPO-18 crystal, and replace phosphorus and aluminum atoms. SM Il mechanism is as the
priority and SM Il mechanism is as the auxiliary pole in the fast growing period. The two substitution

mechanisms of growth stabilization are in the opposite order.
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Table 1 Distribution of silicon atomic chemical environment in different SAPO-18 samples
Sample Si(4AL, 0Si) Si(3AL, 1Si) Si(2AL, 2Si) Si(1AL 3Si) Si(0AL 4Si)
6h Asa Asze Asy Ases Ases
12 h A Agzs Asa Asg A
3d Asas Az Ags A s Asgs
6h Rise R R R R0
12 h Rs3 Ry Rs; Res Run
3d Ryes Rieas Ry Ry Riis

* Net peak area after fitting is represented by A, and the subscript represents the area value; Proportion of a single peak in each

sample is represented by R, and the proportion is represented by subscript
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Table 3 Average selectivity (S) of C,H, (E) and C;Hg (P) in different SAPO-18 samples

Sample 2h 12h 3d
N 16.49 33.02 34.01
Sp ! % 24.55 45.04 44.85
Sp/Sk 1.49 1.36 1.32
Sp | % 41.04 78.06 78.86

* Average selectivity of MTO reaction products in Table 3 is defined as the arithmetic mean of selectivity values at different

sampling points within catalytic lifetime (except 2 h sample)
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