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Abstract The study was done to change the morphology and pore size of SBA-15 silica, and the characteristics of SBA-
15 silica were investigated with TG-DSC, XRD, SEM, TEM and N, adsorption-desorption under changing aging conditions.
SBA-15 silica having a 2D-hexagonal structure was synthesized and confirmed by SEM and TEM. The structure of mesoporus
silica SBA-15 showed a pore having regularly formed hexagonal structure and a passage having a cylindrical shape. This result
is in good agreement with the pore forming in XRD and cylindrical shape of the structure in N, adsorption-desorption isotherm.
SBA-15 silica showed a large BET surface area of 603-698 m*/g, a pore volume of 0.673-0.926 cm’/g, a large pore diameter
of 5.62-7.42 nm, and a thick pore wall of 3.31-4.37 nm. This result shows that as the aging temperature increases, the BET
surface area, pore volume, and pore diameter increase but the pore wall thickness decreases. The BET surface areas in SM-
2 and SM-3 are as large as 698 m*/g. However, SM-2 has a large surface area and forms a thick pore wall, when the aging
temperature is 100°C and is synthesized into stable mesoporous SBA-15 silica.
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Fig. 1. Schematic diagram procedure of SBA-15 silica.
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Fig. 2. TG-DSC curves of SM-2 sample drying at 40°C.
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Fig. 3. X-ray diffraction patterns of (a) SM-1, (b) SM-2 and (c)
SM-3 with aging temperature.
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Fig. 4. X-ray diffraction patterns of (a) SM-4, (b) SM-5 and (c¢)
SM-6 with aging time.
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Table 1. Physicochemical Properties of the SM-1, SM-2, SM-3, SM-4 and SM-6.

Sample dyoo (nm) Lattice consatant BET , Pore V}olume Pore diameter .Pore wall .
ap (nm) surface area (m°/g) (cm’/g) pin (Nm) thickness (nm)
SM-1 8.65 9.99 603 0.673 5.62 437
SM-2 9.59 11.07 698 0.869 7.25 3.82
SM-3 9.29 10.73 698 0.926 7.42 3.31
SM-4 9.49 10.96 671 0.774 7.27 3.69
SM-6 9.39 10.83 678 0.875 7.32 3.51

a: Lattice constant a, = 2d,y,/ /3
b: Pore wall thickness Tyui= 0lo- dpore
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Fig. 5. N, adsorption-desorption isotherm plots of (a) SM-1, (b)
SM-2 and (c) SM-3.
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Fig. 6. Pore size distribution curves of (a) SM-1, (b) SM-2 and (c)
SM-3.
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Fig. 8. SEM and TEM images of SM-2 sample heated at 550°C for Shr.
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