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Fig. 1 XRD patterns of the samples synthesized at different temperatures
A: before calcination, B: after calcination,a : 30°C,b: 50C,c: 70C,d: 90°C
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Table 1 Effects of the Temperatures for Syntheses

sample d/A

No. temp. /C B C° AC: Adw'/R  ac/R DA L/A Sem/(mP-g') W/ (mL-cgh)
1 30 40.9 35.3 5.6 40. 8 25.1 15.7 1099 0. 67
2 50 40.5 34.0 6.5 39.2 25.6 13.6 946 0.56
3 70 40.9 34.0 6.9 39.2 26.9 12.3 1096 0.63
4 90 41.6 38.7 2.9 44.7 28.3 16. 4 1010 0.75

% : Conditions for syntheses: stirring at a given temperature for 30 h and then aging at ambient temperature for 6h

a: B. C. = before calcination, A. C. = after calcination, b: Adiw = diw(B.C.) - dim(A. C. ),

¢ a=2/ V3 x dw(A.C.), d: BJH average desorption pore diameter, e: thickness of pore wall, L= a0~ D,
f: BET surface area, g: total pore volume
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Fig. 2 XRD patterns of samples synthesized under
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Table 2 Effects of Aging Conditions

s:r‘\)]‘)]e conditions for aging BC. -dwo/AA‘ & Adid"/A ac/A

2 room temp., 6h 40.5 34.0 6.5 39.2
50°C, 6h 38.7 33.2 5.5 38.3
50C, 42h 39.1 34.8 4.3 40.2
autoclave, 100°C, 12h 41.3 34.8 6.5 40.2

autoclave, 100°C, 24h 40. 1 38.1 2.0 43.9

0 ~ N W

% : Conditions for syntheses: stirring at 50°C for 30 h and then aging under a given condition
a, b and c as Table 1
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Synthesis of Hexagonal Mesoporous Silica in Acidic Medium
(ID Effect of Synthetic Temperature and Time, and a Comparison
with the Synthesis in Basic Medium

YANG Chun* JIA Xue-Ping
( Department of Chemistry, Nanjing Normal University, Nanjing 210097)
HE Nong-Yue LU Zu-Hong
( Lab of Molecular and Biomolecular Electronics, Southeast University, Nanjing 210096)

Hexagonal mesoporous silica were synthesized in acid medium by using cetyltrimethylammonium

bromide (CisTMABr) as template and tetramethyl orthoslicate (TEOS) as silica source. The effect of
synthetic temperature and time were investigated. The results were further compared with the syn-
thesis in base medium. It is shown that the mechanism for acid synthesis of hexagonal mesoporous
silica is different from that for base synthesis since different interaction occurs between inorganic
species and surfactants in these two routes. For the acid synthesis, the formation of hexagonal
structure depends on the existence of stable surfactant micelle other than the condensation of silica
spectes, thus, the factors favorable to the condensation, such as high temperature and long reaction

time, are not able to improve the quality of the samples. High temperature is even an adverse con-

dition. Therefore, the acid synthesis should be performed at room temperature.

Keywords: hexagonal mesoporous silica synthesis acidic medium
synthesis mechanism



