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Fig. 3 XRD patterns of samples synthesized in different acid media
A: before calcination; B: after calcination; ‘a, a’: stirring at S0°C for 30h, aging at ambient
temperature for 6h; b, b': stirring at SO°C for 30 h, aging at 50°C for 42h; c,c’: stirring at
90C for 30h, aging at ambient temperature for 6h
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Table 1 Effects of Different Acid Media

sample condition.for acid din/A Aded/A as/A DA LA Suer’ v
No. synthesis B.C.* A.C." /(m*eg")  /(mL-g™")

j  Simring at SO HBr 40.5 340 65 39.2 256 13.6 946 0.56
for 30 h, aging

,  atambient temp. HCl 37.7 322 55 3.2 253 11.9 1093 0.62
for 6h

3 Stimingat 80T for 46 359 2.9 4.7 28.3  16.4 1010 0.75
30N, aging at ambient

. for 6h

g fomplr HCI 37.4 350 2.4  40.5 27.9 12.6 910 0.57

s MimingatS0T for pp 39 348 43 402 —  — - —
30h, aging at 50°C
for 42h

6 HCl 371 33.2 3.9 383 — @ — — —

* : Reaction mixture composition: 1 TEOS: 0. 3C.«TMABr: 6HX: 120H.0
a: B. C. = before calcination, A.C. = after calcination, b: Adiw = diw(B.C.) ~ diw(A. C. ),

¢: w=2/ V3 xdwl(A.C.), d: BJH average desorption pore diameter, e: thickness of pore wall, L = as- D,

{: BET surface area, g: total pore volume
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Fig. 4 XRD patterns of samples synthesized in media with different acid contents
A: before calcination, B: after calcination, a: HBr/TEOS =6,
b: HBr/TEOS =3, c¢: HBr/TEOS =1
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Table 2 Effects of Different Acid Contents

sample dio/ A

No. HBr/TEOS o Ac. Adw*/R  ar/A D'7A L/ Sw'/(m*-g™") ¥/ (mL-g')
6 40.5  34.0 6.5 39.2 25.6 13.6 946 0.56
3 8.1 34.2 3.9 39.5 — — — —

8 1 39.1  38.4 0.7 44.3 26. 4 17.9 781 0. 40

% : Conditions for syntheses: stirring at S0°C for 30 h, aging at ambient temperature for 6h.
Reaction mixture composition; 1 TEOS: 0. 3C,sTMABr: xHBr: 120H.0
a,b,c,d,e, fand g as Table 1
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Synthesis of Hexagonal Mesoporous Silica in Acidic Medium
(I) Characterization of Samples and Effect of Acid Medium

JIA Xue-Ping YANG Chun*
( 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 acidic medium by using cetyltrimethylammo-
nium bromide (C,sTMABr) as template and tetramethyl orthoslicate (TEOS) as silica source. Effects
of acid content and species in the synthesis system were investigated. The results showed that the
surfactant micelles were less stable when HC] was used as acid medium instead of HBr, resulting in
lower crystallinity and structure order of the samples as temperature or time for the reaction was in-
creased. It was also found that the decrease of acid content was not favorable to the crystallinity and
long-rang order even though it could promote the condensation of inorganic silica species. And ac-

cording to the synthesis mechanism these results were explained further.

Keywords: hexagonal mesoporous silica synthesis acidic medinm



