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Abstract
Mesoporous molecular sieves were prepared by the reaction of Na,SiO; and H,SiFs using nonionic micelle templates in an

aqueous solution. Well-crystalline mesoporous molecular sieves were obtained after several seconds at atmospheric conditions.
Powder samples exhibited d-spacing of 3.8-5.1 nm with the sharpness of the dgo peak, showing well-crystalline mesoporous
molecular sieves, pore size distributions of 2.5-3.1 nm and large specific surface areas of 290-1,018 m%g, depending on types
of surfactants. SEM images of samples showed well-divided spherical particles with an uniform size of ~0.5 pm and TEM
images demonstrated uniform pores with a worm hole shape.
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Table 1. Moler Ratio of Reactant Solution

A= Surfactant Na,SiO; H,SiF; H,0
PEL15 1.0 7.81 1.71 494.49
PEC20 1.0 9.38 2.06 883.82
PENI12 1.0 9.38 2.06 877.48
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Figure 1. Schematic diagram for the preparation of mesoporous silica.
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Figure 2. X-ray diffraction patterns of (a) MSPEL1S5, (b) MSPEC20
and (¢) MSPENI12.

Figure 3. SEM images of (a) MSPEL15, (b) MSPEC20 and (c)
MSPEN12.
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Table 2. Physical Properties of MSPEN12, MSPEC20 and MSPEL15S

BET surface BJH Pore diameter (nm)

Sample No digo (nm;

P oo (nm) area (m’/g) adsorption
MSPEN12 4.8 1,018 2.5
MSPEC20 5.1 772 2.9
MSPELI15 3.8 290 3.08
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Figure 4. Nitrogen adsorption isotherms on (a) MSPEL1S, (b)
MSPEC20 and (¢) MSPEN12.
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Figure 5. BJH adsorption isotherms of (a) MSPEL15, (b) MSPEC20
and (¢) MSPEN12.
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Figure 6. Transmission electron microscopy images of MSPEN12.
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