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® 1 BRAMRRE 110°C KA FK (613 B 1Y M41S 7= 940 K
Table 1 Composition of the final gel mixture and the M41S products for different

reaction times at 110°C

Sample Molar composition final gel mixture Gel Si/Al ratio Reaction time/h
S-2 1TEQS:0.12CTAB:0.2NaOH:100H,O 48
SA64-2 1TEO0S:0.12CTAB:0.2NaOH:100H»0:0.016 AlCl3-6H,O 64 48
SA64-3 1TEOS:0.12CTAB:0.6NaOH:100H20:0.016AICl3-6H20O 64 48
SA32-2 1TEOS:0.12CTAB:0.3NaOH:100H20:0.031AICl3-6 H,O 32 48
SA16-5 1TEQOS:0.12CTAB:0.4NaOH:100H,0:0.062A1Cl3-6H,0O 16 48
SA16-2 1TEOS:0.12CTAB:0.6NaOH:100H,0:0.062A1Cl3-6H,O 16 48
SA16-2R 1TEOS:0.12CTAB:0.6NaOH:100H20:0.062A1Cl5-6H,O 16 72
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Fig. 2 Powder x-ray diffraction patterns of Fig. 3 Powder x-ray diffraction patterns of

calcined materials as-synthesized and calcined samples
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Table 2 Effect of Si/Al on XRD dmain peak location

Sample As-synthesized /nm Calcined/nm Contraction/%
S-2 4.23 3.68 13.1
SA64-2 4.46 4.20 6.0
SA32-2 4.18 3.90 6.5
SA16-2 4.03 3.57 114
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Fig. 4 HTEM images of ordered mesoporous materials with atomic Si/Al ratio of 64

prepared at different molar ratios of surfactant /silica
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Fig. 5 Adsorption isotherms of nitrogen at 77K and pore size distribution curve calculated
from the adsorption branch of the isotherm using BJH formula
(a) S-2; (b) SA64-2; (c) SA32-2; (d) SA16-2
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Table 3 Pore structure parameters of the products

Sample Surface area/m?.g ! Peak pore diam./nm Pore vol./cm®.g~!
S-2 1167 2.5 0.83
SA64-2 904 2.9 1.03
SA32-2 839 2.9 0.93
SA16-2 1064 2.3 0.51
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Synthesis of Ordered Mesoporous Aluminosilicate under a Low
Surfactant/Silica Molar Ratio Condition

YU Jian, WANG Lian-Zhou, SHI Jian-Lin, Ruan Mei-Ling, YAN Dong-Sheng

(State Key Lab of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciencs, Shanghai 200050, China)

Abstract: Ordered mesoporous aluminosilicate materials with atomic Si/Al ratios of 16~64 were
synthesized at a very low molar ratio of surfactant/silica (0.12) by using aluminium chloride hex-
ahydrate and TEOS as the sources of'aluminium and silicon. The resulting materials were charac-
terized by XRD, TEM, FTIR and nitrogen sorption. As the NaOH/Si molar ratio increases from
0.2 to 0.6, the products obtained change from hexagonal MCM-41 to cubic MCM-48. The quality
of the product rapidly deteriorates as the aluminium content of the solid increases beyond a certain
limit. XRD shows that the substitution of the silicon by the large aluminium atoms leads to the
expansion of the unit cell.

Key words mesoporous; aluminosilicate; charaterization



