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Effect of Template Composition on Structure and Methanol to Olefins Catalytic
Performance of SAPO-3 4 Molecular Sieve

WANG Yujia'?, LI Lu', BAI Yingzhi', WEI Min', WANG Haiyan'*
(1. Liaoning Shihua University, Fushun 113001, Liaoning, China;
2. China University of Petroleum (East China), Qingdao 266555, Shandong, China)

Abstract: The flake structure SAPO-34 was firstly synthesized via a hydrothermal method with co-template triethylamine and
tetracthylammonium bromide as crystal seeds, and then the layered SAPO-34 molecular sieves with different thicknesses were
synthesized via changing the template composition. The prepared samples were characterized by X-ray diffraction, scanning
electronic microscopy and NH;-temperature programmed desorption. The methanol to olefins catalytic performance of the SAPO-34
was evaluated by a fixed-bed reactor. The results show that the crystallization time of SAPO-34 shortens by to 36 h and the SAPO-34
cannot be produced without template. The template has an influence on the thickness of layered SAPO-34. The lamellar SAPO-34 has
better light olefins selectivity than the flake and cubic ones, but its catalytic stability is slightly inferior to that of the flake one.
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Table 1 Composition of initial gel of samples

Sample " L ) "

N Composition of initial gel Mole ratio of composition
0.

T-1 SiO»/ALOs/P,0s/ TEA/TEAB/H,O  0.15:0.80:1.00:1.80:1.50:50.00

T-2 SiO,/ALO3/P,0s/TEA/TEAOH/H,O  0.15:0.80:1.00:1.80:1.50:50.00
TT-1 SiO,/ALO3/P,Os/TEA/TEABr/H,O  0.15:0.80:1.00:1.80:1.50:50.00
TT-2  SiO,/ALO3/P,05/H,O 0.15:0.80:1.00:50.00

TT-3  SiO,/AL03/P,0s/TEAOH/H,O 0.15:0.80:1.00:1.80:50.00

TEA is triethylamine; TEABr is tetracthylammonium bromide; TEAOH is

quaternary ammonium hydroxide.
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Table 2 Relative crystallinity and average particle size

Sample No. Relative crystallinity/% Average particle size/nm
T-1 21.0 27.7
T2 55.5 73.0
TT-1 62.0 36.6
TT-3 65.1 49.1
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