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Promotion Effect of Surfactant AEO-3 on Synthesis of 3 Zeolites
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Abstract: The effect of the nonionic surfactant primary alcobol ethoxylate (AEO-3) as an additive on the crystalliza-
tion of B zeolites was investigated by adding it into the conventional hydrothermal synthesis system of the B zeolites
with a formula of ny, o *7g0,* ix 0 Prgson* Mot Maros* Me,non=(0.28~1):40:1.55:10: 640: (0.45~7.69): 11.37. Tt was
indicated that the addition of AEO-3 could promote the formation of aluminosilicate sol and increase the degree of
its homogenization, as well as the yield of the product. The as-synthesized samples were characterized by X -ray
diffraction, N, and Ar adsorption-desorption, scanning electron microscope, NMR and n-decane adsorption. The
results showed that the nano particles of 3 zeolites were more complete and uniform, the crystallinity and micropore
volume increased by the addition of surfactant AEO-3, and the yield of product, Si/Al ratio and acid strength
increased as well. In addition, the addition of AEO-3 increased the proportion of chiral polymorph A in the structure

of B zeolites.
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Table 1 Influence of ingredient composition on the synthesis of 3 zeolite

Molar ratio of gel composition

Sample RCyyp / % Peak area ratio* Product yield / %
Mo (0 1410) g0 /0,
BEA-M-1 0 40 100 69:31 70
BEA-M-2 0 100 117 70:30 61
BEA-M-3 0 140 116 73:27 54
BEA-A-1 0.04 40 124 75:25 74
BEA-A-2 0.04 100 140 74:26 68
BEA-A-3 0.04 140 128 80:20 62
BEA-A-4 0.01 40 119 75:25 75
BEA-A-5 0.06 40 123 76:24 76
BEA-A-6 0.11 40 126 72:28 74
BEA-A-7 0.19 40 116 70:30 73

* Ratio of the peak areas of polymorph A to polymorph B
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Table 2 Fitting data of Si MAS NMR of B zeolites
Fitting area percentage / %
Sample Si(4Si,0Al),  Si(4Si,0Al),  Si(3Si,1Al), Si(3Si,10H), Si(2Si,2Al),  Si(1Si,3Al),  ng/ny (NMR)  ng/n, (XRF)
6=—115 6=-111 6=-107 6=—-102 6=-98 6=-93

BEA-M-1 11.5 52.3 16.4 9.0 5.4 5.4 9.3 12.4
BEA-A-1 11.6 53.5 17.8 8.8 5.0 3.3 11.2 14.1
BEA-M-2 12.4 57.2 13.7 10.8 3.9 1.9 14.6 25.3
BEA-A-2 14.9 58.3 10.8 11.3 3.6 1.1 18.8 31.5
BEA-M-3 16.8 44.1 21.4 13.5 22 2.0 12.6 28.4
BEA-A-3 19.6 452 14.7 17.3 1.8 1.4 17.8 36.3
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Fig.2 Fitting spectra of *Si MAS NMR and spectra of Al MAS NMR of B zeolites
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Fig.4 SEM images of B zeolites
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