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Table 1  Effect of reaction conditions on the products
Samples  n(Si): n(Surf. ): n(H.O) pH Products
1 1: 0. 2: 100 9 MCM-41
2 1:0.2: 100 <1 MCM-41
3 1:0.3: 120 2 MCM-41
4 1: 0. 4: 140 7 Amorphous
5 1: 0. 5: 160 10 MCM-41
6 1: 0. 8: 180 11 MCM-41
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Table 2  Effect of crystallization power and

time on morphology of products

Samples P/W t/min Products

7 90 20 MCM-41

8 90 35 MCM-41

9 160 10 MCM-41

10 160 35 MCM-41
11 160 > 100 Amorphous
12 350 30 Amorphous
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Fig.1  Effect of microwave power and time set

in template-removal process on the morphology of
MCM-41 mesoporous molecular sieve
a) 650 W, 50 min; b) 900 W, 50 min; c) 650 W, 70

min; d)non-calcinated
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Fig.2 HRTEM micrograph for MCM-41

mesoporous molecular sieve
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Fig.3 Thermogravimetry analysis of MCM-41
adsorbing solvents with various dipole

a)water; b)pyridine; c¢)benzene
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Fig.4 Nitrogen adsorption isotherms(A) and pore size distribution(B) of MCM-41 mesoporous molecular sieve

a)prepared in alkaline condition;

S00r

355 nm 425 nm
" e
. d00f P ,,” "
a }J o : R
3z ex Ly em "y
Z.3000 ! b Y
= / o
5 i Iy
= 200H H
z A
i E O
= ook / 5
ooy i .

|
[: 0 300 330 400 450 500 350 600
A/ nm

5  #KZK MCM-41 B3t ik

Fig.5 Photoluminescence spectra of
MCM-41 nanocrystallite prepared
by microwave radiation method
Aem =425 nm, A =355 nm
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b), ¢)prepared in acidic condition
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Table 3 Preliminary properties of the as-prepared

MCM-41

BET Surface Area
Samples 2 1

Pore Diameter Pore Volume

-1

m’*g” nm cm’ * g
Alkaline 737 2.53 0.47
Acidic 1477 2.52 1.15
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(1) ) FH sk I8t B S0 1 s oy b 5 ol s 20 K Ay
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(2) P HA A 7 17507 A FLHES 2544 Fn
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(3) Y HA BRI R BURFLARL, Hrp
R P2 T A L) MCM-41 2 PR 4514 T 1 45
LR .
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Synthesis of Nano-sized MCM-41 Mesoporous Molecular Sieve by
Microwave Radiation Method*

Yao Yun-Feng Zhang Mai-Sheng Yang Yan-Sheng
( School of Chemistry and Chemical Engineering, Zhongshan University, Guangzhou — 510275)

Abstract A rapid synthesis of mesoporous molecular sieve MCM-41 with nanometer size by sol-gel method
under microwave radiation heating is reported. The effect of different factors, such as raw materials ratio,
acidity, power and duration of microwave radiation employed in crystallization and removal of organic template
processes on the morphology of the products was systemically investigated and the optimum reaction conditions
were also selected. The resulting samples were characterized with such techniques as XRD, HRTEM, IR, TG,
photoluminescence spectroscopy and N, adsorption isotherm, etc. The results showed that reaction time and
energy required in the synthesis of MCM-41 mesophase by microwave radiation method were greatly reduced in
contrast with those needed by hydrothermal method. The samples, which displayed a hexagonal mesostructure
with short-range order having pore diameter of about 2. 5 nm exhibited a photoluminescence effect due to the
nanometer-diameter crystallites (about 40 nm, see Fig. 2 ~3). The as-prepared MCM-41 mesoporous molecular

sieve was found to possess a huge surface area, pore volume and good thermal stability (see Table 3).

Keywords: MCM-41 mesoporous molecular sieve, = Microwave radiation method, Synthesis,

Characterization
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