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Synthesis of Mesopore Aluminosilicate MCM-41 from Industrial
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Abstract: The mesopore aluminosilicate MCM-41 was prepared by a hydrothermal method using the industrial
by-product hexafluorosilicic acid as silicate source, A1(NO;);+9(H,0) as aluminium source, and hexadecyl
trimethyl amonium bromide (CTAB) as the templates with the molar ratios of n(Si0,) :n[ AI(NO;);+9(H,0) ]:
n(NH;+H,0) : n(CTAB)=1:0.01-0.10: 10: 0.25-1.00: 150. The effects of the content of Si/Al ratio, template
amount, hydrothermal temperature and time, and removal ways of the template on the physico-chemical
properties of MCM-41were investigated. The MCM-41 was also characterized by X-ray diffraction, N,
adsorption-desorption, transmission electron microscopy and thermal gravimetric measurements. The results
show that the specific surface area and pore volume of the molecular sieve , which were prepared with the
n (CTAB)/n(Si) mole ratio of 2 at 70 °C for 5 h, reach 1 086 m*+g™" and 0.70 cm’- g™, respectively.
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Fig. 1 TEM images of 38Si/Al-MCM-41sample

(a)Low magnification; (b)High magnification
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Fig. 2 (a)Nitrogen ad/desorption curves and (b)pore size
distribution (PSD) curves of xSi/Al-MCM-41sample
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Tab. 1  Specific surface area and pore volume of
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sample Suer / (m*/g) View | (em’/g)
75Si/A1-MCM-41 1000 0.65
38Si/Al-MCM-41 951 0.62
19Si/AI-MCM-41 901 0.60
9Si/Al-MCM-41 864 0.57
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Fig. 3 (a) Nitrogen ad/desorption curves and(h)PSD curves
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Tab. 2 Specific surface area and pore volume of samples
with different CTAB/Si molar ratios
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Tab. 3 Specific surface area and pore volume of samples

with different hydrothermal treatment times
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7 h-38Si/Al-MCM-41 907 0.64
5 h-38Si/Al-MCM-41 951 0.62
3 h-38Si/Al-MCM-41 937 0.58
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Tab. 4 Specific surface area and pore volume of samples

with different hydrothermal temperatures

Fedh H 2R TR FLIATR
sample Sper / (m?/g) Vew I (cm’/g)
90 “C-38Si/Al-MCM-41 903 0.60
70 °C-38Si/Al-MCM-41 951 0.62
50 C-38Si/Al-MCM-41 844 0.63
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