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Fig. 1 XRD patterns of MCM-48 and its basic derivatives

(a) As-made sample; (b) Calcined sample a;

(c) post-treated and calcined sample a;

(d) MgO/mw sample: (&) CaO/mw sample;

(f) Cs*/ie sample; (g) MgO/imp sample
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Table 1 Conditions of Microwave Treatment and the Structure Data of MCM-48
sample ID microwave power/ W weight loss/ % dan spacing/nm unit cell/nm pore size/nm
As-made — — 3.81 9.33 —
calcined — — 3.53 8. 66 2.79
P6 20min 445 + 5% 1.84 3.56 8.73 2.78
P8 20min 600 ~610 2.16 3.62 8.87 2.76
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Fig. 2 XRD patterns of MCM-48 samples before and after

microwave treatments

o
E calcined
S
™
g
3
s P6 20min
o
3
(=9
P8 20min
p— |
20 100

pore size (0.1 nm)

B3 MCM-48 #F an (B8 A1 IS RO FL 2250 A T 4k
Fig. 3 Pore size distribution curves of MCM-48 samples

before and after microwave radiation
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Fig. 4 XRD patterns of (a) MgO/imp sample, (b) MgO/mw
of 10wt. -% and (c) its original mixture before
microwave radiation, (d}) MCM-48, (e} CaO/mw of 10
wt. -%, and (f) CaO
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Fig. 5 Adsorption isotherms of n-hexane on the samples of (a)

MCM-48, (b) 10% CaO/MCM-48(mw) at 25°C
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Fig. 6 CO:-TPD spectra of MCM-48 before (a) and after

(b) loaded CaO of 10wi%
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Fig. 7 Yields of acetone formed on basic catalysts in the
decomposition of 2-proanol at (1) 400C . (2) 450C
and (3) 500°C, respectively

Note: (a) MgO/imp sample. (b) Cs* /ie sample,
(¢) MgO/mw sample, (d) CaO/mw sample,

(e) NaX zeolite, (f) CsX zeolite
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Preparation of Basic MCM-48 Mesoporous Materials Loaded
Alkaline Earth Oxides through Microwave Radiation

YAN Xue-Wu HAN Xiao-Wei CAO Yi WEI Yi-Lun ZHU Jian-Hua*
( Departmenz of Chemistry, Nanjing University, Nanjing 210093)

Cubic mesoporous molecular sieves MCM-48 were synthesized under basic conditions and a more stable
MCM-48 sample was obtained after hydrothermal post-synthetic treatment. Their basic derivatives were prepared by
use of microwave radiation induced dispersion of magnesia or calcium oxide, impregnation with magnesium acetate
solution, and ion exchange with cesium nitrate solution. Among them the method of microwave radiation induced
dispersion on the support was a facile and an environmental benign one. After modifications, the derivatives still
maintained cubic mesophase of MCM-48s as proved by X-ray diffraction data. The basic activities of these
derivatives were evaluated by the decomposition of 2-propanol as probe reaction in which the parent sample was
feeble to yield acetone owe to no basic activity. As expected, the derivatives showed good basic catalytic activity
and gained a considerable yield of acetone depending on reaction temperature and the amount of basic sites. The
application of microwave radiation on the preparation of basic mesoporous materials was discussed in comparison

with the other methods.

Keywords: MCM-48 magnesia calcium oxide microwave radiation
basic mesoporous materials
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