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2L A A (oligomeric) A2l 7l Cab-O-Sil MS(fumed silica®] o 25 A}8-a}57, 7]} § 7IFAbed S Apga)) o
iz B &ell A o 427]F 7 (mesoporous) B-2F A1) siliceous MCM-41 5-41 8§41 g}d k. Tump]atc R MES) Ay A e
2] o] E—J%‘ EF[CoHW(CH)NBrE ARSIl AL, o 7| 24 ARSE Ve F8 Ah8sfod, ubg g dulo) 7 gie] zas =
AHon wWatagoas o)eldh 2ALe) #islvl MCM-412] Alel nla)is of akg whabaloiul. Al iz ol +|/ale) )
A A ez walel gl Bul o Qd3 g A3 B slel 4] 9d7)/Ale) vt Kuledch. o) v Adel ) W Aed ghad 1) Al
2l 7} Erlis MCM-412] 4ol A Hl ofakg el v, A7)/ 2)7k=0.3, A 34 2740 2] 74=0.270 4] gAd Alell -1 |
b vhehdedet Boade] el gt wak oleddr %ule) Aol 1 qbH Aol dEke v Ajizul. ube-Eab o] Sbgh &)
o] o] Fei]3z A-folliz of gho] Aol i Y 2] ol Aol 28 of ek Llehligit). gl B ER Blo] o] &7k
Yoz whg-evke] oF2uvt Aol o A el dgkg v}

Abstract—MCM-41 is synthesized with Cab-O-Sil M5(fumed silica), a kind of oligomeric silicate. in the absence of or-
ganic base or organic silicate. Cetyltrimethylammonium bromide is used as a template and sodium hydroxide is used as base.
The effect of the change of the composition of reaction mixture on the synthesis of MCM-41 is studied by changing the
composition of the reaction mixture independently. The synthesis variables are the molar ratios of OH/Si. surfactant/Si, H.O/
Si, and OH/Si under constant OH/H.O molar ratio. The molar ratios of OH/Si and surfactant/Si exert crucial influences on
the synthesis of MCM-41. The optimum values of the molar ratio of OH/Si and surfactant/Si are (1.3 and 0.27. respectively.
The value of H:O/Si also influenes on the stability of the MCM-41. The smaller value results in good stability of the prod-
uct in case of the complete mixing of the reaction mixture. In addition, the stoichiometric ratio between the reactants is more
important in the synthesis than the jonic strength of the reaction mixture.
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Fig. 1. Typical XRD pattern of as-synthesized siliceous MCM-41
(sample with x=0.27, 2v=0.3, z=100).
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Fig. 2. Effect of OH'Si on the formation of as-synthesized MCM-41.
(A) OH/SI=0.1(11.15), (B) OH/Si=0.2(11.64), (C) OH/Si=0.3(11.91),
(D) OH/Si=0.5(13.00), (Ey OH/Si=0.7(13.10); for all samples. x=
0.27. and z=100(Parentheses indicate the initial pH of the reac-
tion mixture).
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Fig. 3. Effect of surfactant(R)/Si on the formation of as-synthesized
MCM-41.

(A) R/Si=0.1, (B) R/Si=0.27. (C) R/Si=0.5. (D) R/Si=N.75 and
(E) R/Si=1.0; for al samples, 2v=0.3, z=100.
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Fig. 4. Effect of H,0/Si on the formation of as-synthesized MCM-41.
(A) H.0/Si=100, (B) H,0/Si=60, (C) H,0/Si=30 and (D) H.O/Si
=20; for all samples, x=0.27, 2y=0.3.
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Fig. 5. Effect of H,O/Si on the formation of calcined MCM-41.
(A) H,0/Si=100(784). (B) H,0/Si=60(695), (C) H,0/Si=30(730)
and (D) H,0/8i=20; for all samples, x=0.27, 2y=0.3(Parentheses
indicate the BET areas of the samples in m’/g).
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Fig. 6. Effect of OH/Si for the as-synthesized samples with the same
OH/H,0(=0.005).
(A) OH/Si=0.2(z=40), (B) OH/8i=0.3(z=60) and (C) OH/Si=0.5
(z=100); for all samples, x=0.27.
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