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Synthesis of mesoporous silica using oxyethylené!oxybutylene block
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Abstract

Abstract

Mesoporous silicas were synthesized using nonionic surfacianl oxyethylene/oxybutylene
block copolymers (E,B,,, E B, E, B E, and E, B, E,) and oxyethylene/oxyprolylene
block copolymers (E, P, E,; (Pi23) and E, P, E . (F127)) and cationic surfactant
cetyltrimethylammonium bromide (CTABY} as templates. Tetraethyl orthosilicate (TEOS)
was used as silica source. Silica structures were characterized by X-ray diffraction (XRD),
nitrogen adsorption-desorption analysis, thermogravimetric analysis (TGA), Fourier
Transform infrared spectroscopy (FT-IR), scanning electron microscopy (SEM) and
transmission microscopy (TEM). Various factors effected the silica morphologies and
silica mesostructures such as molar ratios of mixed copolymers, molar ratios of
TEOS:copolymer, acidity and stirring time. For mesoporous silica synthesized by using
E, B El,Bm, E,,B,E,, and E, B B, as template alone, the stirring time of 3 h showed
more regular shape than that of 24 h. The wall thickness increased as decreasing
TEOS:E{B,, ratics. For mesoporous silica synthesized by mixtures of CTAB:E,B,,,
E,BE,BE,, and E,B E, B E, as templates, the control of micropore volume was
achieved by changing the ratios of CTAB:EB,,, E, B, E, B FE  and E, B EB_E,.
High ratios of CTAB decreased micropore volume. Micﬁpore volume of mesoporous
silicas synthesized by mixtures of E, B :E, B E.. and E, B E, B _E,, as templates were
lower than that synthesized using E,,B, E,, and E, B E,, alone. Mesoporous silicas were
synthesized by mixed systems of P123 and F127 as templates. The results show that the
mesoporous radius and crystallinity of mesoporous silicas can be controlled by changing
the ratios of P123 and F127 and cidity. Mesoporous radius increased when the molar ratios
o P123:F127 were between 90:10 and 50:50. However, at high molar ratios (30:70 and
10:90), mesoporous radius slightly decreased. Highly crystalline of silica was tuned by
decrease of acidity (2.0M HCI to 0.6M HCI). The silica morphologies and crystallinity of
mesoporous silicas were enhanced by using the ratios of P123:F127 = 10:90, 30:70 and
50:50 and 0.15M Na,SO,. When the concentration of Na,SO, was increased up to 0.3 M,

the ratio of P123:F127 = 10:90 gave small amount of the best silica morphologies.
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