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Morphology Control of SAPO-5 Molecular Sieve
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Abstract: SAPO-5 molecular sieve was ionothermally synthesized by microwave irradiation and using
eutectic mixture based on succinic acid/sebacic acid choline chloride and tetraethyl ammonium
bromide as solvent and template. The influences of various experimental parameters such as
crystallization temperature types of precursors and kinds of eutectic mixture on morphology of SAPO-5
molecular sieve were systematically investigated. The resulting SAPO-5 molecular sieve was
characterized by means of X-ray diffraction ( XRD) scanning electron microscopy ( SEM) and N,
physical adsorption-desorption techniques. SEM analysis revealed that the sample with hexagonal
column-shaped crystals and nanoparticle aggregrates was obtained when aluminium isopropoxide was
used as aluminum source while aluminum subacetate was used as aluminum source the column-shaped
crystals with different aspect ratio were formed. N, physisorption measurements confirmed that the
synthesized sample exhibited larger mesoporous volume by replacing partly succinic acid with sebacic
acid and in the absence of hydrofluoric acid. The results from SEM and N, physical adsorption-
desorption showed that the resultant material was aluminophosphate molecular sieve with hierarchical
micro-and meso-porous structure. Three kinds of SAPO-5 catalysts with different pore structure were
selected as catalysts in the alkylation of benzene with benzyl alcohol. The results indicated that among

all catalysts the sample with mesoporous volume of 0. 297 cm’ /g exhibited high catalytic activity and
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the conversion rate of benzyl alcohol reached 91% .

Key words: ionothermal synthesis; microwave irradiation; SAPO-5; eutectic mixture; alkylation

reaction; functional materials
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Table 2 Nitrogen physisorption data of the representative 60 min.
samples F1
S0 Sy @ S. @ Ve @ v, ©® 919%
le BE1 Mic Ext Mic Mes 0 o
Sample /(m?/g) [(m*/g) [(m*/g) [(em’lg) /(cm®/g)
F1 206 106 100 0.049 0.297
F2 245 147 98 0. 067 0.207 ) )
B 279 235 a4 0.108 0. 104 1 Xu R R Pang W Q Yu J H et al. Chemistry—zeolites and porous

t-plot method and BJH method; @SBETZ BET surface area;
@Syi: Micropore surface area; 3 Sp,,: External surface area; @ Vyy.:

Micropore volume; ®Vy,,.: Mesopore volume.
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