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Particle Size Control for SAPO-11 Molecular Sieves
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Abstract: In the presence of hexadecyl trimethyl ammonium bromide (CTAB) or fluoride ions (HF), superfine

SAPO-11 was obtained via steam-assisted conversion method. The samples were characterized by SEM, XRD, IR,
MAS NMR, TPD, TEM, TG-DSC and Nitrogen adsorption-desorption. The introduction of CTAB or HF can not

only decrease the particle size, but also control the framework, morphology, pore structure and acid properties of

SAPO-11 zeolites. The surfactant (CTAB) promotes the incorporation of Si atoms into the framework and leads to

the increase of acid sites. The rod-like SAPO-11 monocrystal with 500 nm can be obtained in the presence of

HF. F-

ions could contribute to the higher thermal stability of the sample, while they inhibit Si atoms to

incorporate into the framework of the zeolite, which causes a significant decrease of acid sites.
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Fig.1 XRD patterns of SAPO-11 zeolites
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Table 1 Surface area and pore structure of SAPO-11 zeolites

Surface area / (m?-g™)

Volume / (cm*-g™)

Sample Sterio / Sper | Yo d / nm
St Shtero Ststero Vot V e
SAC 192 140 52 0.121 0.072 5 26.9 2.53
SAC-HF 174 125 49 0.191 0.064 8 29.5 4.39
SAC-CTAB 216 164 64 0.149 0.084 9 28.2 2.75
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Fig.4 Low temperature nitrogen adsorption isotherms and pore distribution of different SAPO-11 zeolites
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Table 2 Acid strength of SAPO-11 zeolites

Amount of acid sites / (mmol-g™)

Sample
Weak Medium Strong Total
SAC 0.063 0.138 0.269 0.470
SAC-HF 0.056 0.119 0.216 0.391
SAC-CTAB 0.081 0.160 0.279 0.520

*Weak acid: 150 °C~200 °C; Medium acid: 200~350 C;
Strong acid: >350 °C.
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Fig.5 Pyridine-IR spectra of samples at different desorption temperatures
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Fig.7 MAS NMR spectra of different SAPO-11 zeolites
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Table 3 Relative crystallinity of SAPO-11 calcined at

different temperatures

Relative crystallinity / %

Sample
600 C 800 C
SAC 100 71
SAC-HF 92 91
SAC-CTAB 90 62
120
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1Endmhermic

Weight / %
Heat flow / (mW-mg™)
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Fig.9 TG-DSC curves of different SAPO-11 zeolites
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