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2 o : Mesoporous EAHAIQl MCM-419] $AA, € whg Ao AAHE vhg4d9 %27) pH ZHo| MCM-419 A ¥
EA vjxle 9o @l ¢ wEF0d F71H Q0 pHY 2AgQlo], 7] vhggdd Wi 139 pH 2H& F3ld
30A91A 4049 ol2% 7% 37] 2 1000mYg o149l ¥ v EH MCM-41 24418 §4E + Ak 1 43,
pH £2& Ag7l9es A4 polymeric Na'-silicate2 38 dhg monomeric Na'-silicateZ ¢&34 FFHEE
st -8 44 A E YERNY hexagonal TX7F HEE MCM-419] #A4d 2 4FE vt A& $Je = YAt

Abstract : A mesoporous molecular sieve, MCM-41, was synthesized and the effect of various initial pH of reaction
mixtures on the synthesis and physical properties of MCM-41 was investigated. Adjustment of initial pH for reaction
mixtures was made before starting hydrothermal reaction rather than during the reaction. Highly crystalline MCM-41 which
shows pore diameters of 30A to 40A and specific surface areas greater than 1000 m%”/g has been successfully prepared
through a single adjustment of initial pH. Results also suggest that the initial pH adjustment has a significant effect on the
formation of MCM-41 with a long-range ordered hexagonal array and an excellent thermal stability. Finally, it is speculated
that the adjustment of initial pH might accelerate the dissolution of stable polymeric sodium silicate to highly reactive
monomeric sodium silicate resulting in well-ordered MCM-41.
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Fig. 1. XRD patterns of the as-synthesized and

calcined Si-MCM-41 samples from the
reaction mixtures with different initial pHs.
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Table 1. Physical Properties of Si-MCM-41 Samples
with Various Initial pHs

Sample Seer(m”/g)  Daverace(A)  Vrea(em®/g)
(Initial pH)
11.10 1586.4 29.70 1.180
11.00 1856.3 2896 1.344
1050 1864.2 31.53 1470
10.00 14719 36.89 1.358

Seer(m’/g) : BET surface area
Daverace(A) : Average pore diameter

Vrsacm®/g) : Pore volume
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Fig. 6. ®Si-MAS-NMR spectra of the as-synthesized

and calcined Si-MCM-41 obtained from the

reacting system with the initial pH of 10.0

adjusted using 1M sulfuric acid after 60
minutes of stirring.
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Table 2. The Effect of Initial pH of Reacting Mixtures
on the Repeat Distance of AI-MCM-41

unit © A
Repeat Distance, ajy
Initial
as-synthesized calcined

11.00 48.10 4198 (127 )
1050 4559 4334 (49 )
10.00 46.59 4306 (76 )

950 4592 437 (48 )

( )" : % lattice contraction upon calcination
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Fig. 10. “AlI-MAS NMR spectra of Al-MCM-41
obtained from the reaction mixtures with
different initial pHs : (a) 11.00 and (b) 95
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