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Synthesis and characterization of MCM-41 type aluminosilicates

Lee Sung Hee, Lee Dong Kyu, and Park Soo Gil
Chungbuk National Univ.

Abstract

A sample procedure has been described to room temperature synthesis, mesoporous aluminosilicate
materials with strong surface acidity by using a cationic surfactnat cetyltrimethylammonium
bromide(CTABr) as the template agent. All samples were charecterized by X-ray diffraction(XRD) and
nitrogen adsorption. The crystallinity and surface area of MCM-41 type aluminosilicats decrease with
decreasing of Si/Al ratio. The influence of the aluminum contents of MCM-41 on the coordination of

Al and on the acidity is studied by

A1 MAS NMR and temperature programmed desorption of

ammonia(TPD). It was shown that the incorporation of Al atoms into the framework causes increasing
of acid site surface. And then Al atoms in the framework were incorporated tetrahedrally in structure,

which gave a rise to cationic sites in the framework.
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SA, Junsei Chem., NaAlOz65~71%)5 A}83%
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AR n-cetyltrimethylammonium bromide (°]3}
CTABr, Samchun pure chemical, 99%) 2.4g<
120g9] Hlo]&o] Wi £qo] ZE3] &g o
7AA mEk 3la. FvizAE gRJolsE AL
g ¥ AIPE 2-propanold]l %9 F dAH9
tetraethylorthosilicate(e} 3} TEOS, Aldrich, 98.0
%)% EFF H 10mlig 7tete] FE3) 2EA
th $4U8E EF FYUT F Ivs 4T F
ok NA3] AP F o] 2FE o83t FAE
AREH ARg F A& AES di7] Tl A
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2 550C7HA £ o A B¢ A7RAA
24 vk olejs HHFoZ doj offri
ZAE AMEZ9 FxA4L IM TEOS : xAIP
:0.15M CTABr : 1.7M NH.OH : 148M H;O°]t}.

X 1. Preparation Condition of the Sample.

Si Al Si/Al  Aging  Reac.

Sample

Source  Source Ratio (hr)  Temp.
AlI-01 9
AI-02 50
AI-03 TEOS AIP 100 24 RT
AI-04 150
SA-01 6
SA-02 16
SA-03 SS SA 50 24 RT
SA-04 130

SS : sodium silicate,
AIP : aluminum isopropoxide,
HT : hydrothermal.

TEOS : tetraethoxysilane,
SA ! sodium aluminate,
RT ' room temperature,

TEOSWA! sodium silicate® AH§-3 FA4ME
Ax L3 =7t *e sodium aluminate powderE
NaOHell £38lA7l F 50g9 vwloj258 §7
182g°] CTABr& %3 38g9 sodium silicate
solution(®]3} SS, Shinyo pure Chem, Si0Oz:35~
38%, Na:0: 17.5%) A7Iste] ¢hd3s] gad o
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a9 1. XRD patterns of aluminosilcates.
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H 2. Physical Properties of the Aluminosilicates.

Si/Al BET Surface Avg. Pore
Sample . ) K

ratio Area(m®/g) diam. (A)
AI-01 9 985.5 13.710
AI-02 50 985.9 13.980
AI-03 100 1044.0 13.260
AI-04 150 997.0 14.200
SA-01 6 1024.0 11.220
SA-02 16 1404.0 10.600
SA-03 50 1647.0 10.220
SA-04 130 1660.0 10.240
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Fig. 2 Al MAS NMR spectra of aluminosilicates
of different Si/Al ratiol TEOS/AIP).
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Fig. 3 Al MAS NMR spectra of aluminosilicates
of different Si/Al ratio(SS/SA).
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Fig. 4 TPD profiles of aluminosilcates.
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