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ABSTRACT

Nanoporous materials with nanometer-sized pores, are of great interest in the various applications such as selective adsorbents,
heterogeneous catalysts and catalyst supports because of their high porosity, surface area, and size selective adsorption properties. This
study is aimed to prepare nanoporous catalytic materials on the basis of two-dimensional clay by pillaring of SiO, sol particles. SiO,
Pillared Montmorilionite (Si-PILM) was prepared by ion exchanging the interlayer Na ions of clay with Si0, nano-sized particles of
which the surface was modified with nickel polyhydroxy cations such as N14(OH)4 Nano-sized SiO, particles were formed by the
controlled hydrolysm of tetraethyl orthosilicate (TEOS). Upon pillaring of Ni*-modified SiO, nano particles between the clay layers,
the basal spacing was expanded largely to 45 A and the extremely large specific surface area (Spgr) of 760 m“/g was obtained.
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Fig. 1. Schematic flow diagram for the preparation of NiO-
SiO,-PILM.
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Fig. 2. X-ray diffraction patterns of montmorillonite and NiO-
Si0,-PILM calcined at different temperatures.
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Table 1. Chemical Analysis Data of the NiO-SiO,-PILM

Sample Found, wt% Pillar composition”
NiO-Si0, Si0, ALO;  NiO  SiONx) NiO(y)
PILM 919 8.1 30 873 043

*Proposed chemical formular[(Si0,),(NiO),][(Si3 goAl; 5oMgg 3
Feg 08)]O10(OH),

100 F \
\ Pillaring reaction
5 \ Dehydration &
9; 85 | Dehydroxylation { ~ 12%)
g1
g \ Deh i
‘S oot ) ehydroxylation of structurat
z .Y hydroxylgroup( ~2%)
M~‘\~ ,,,,,,,,,,,,,,,,,, st i,
85|
Il i 1 i 1 i
0 200 400 600 800 1000
Temp. (°C)

Fig. 3. TG curve of air-dried NiO-SiO,-PILM.
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Fig. 4. Nitrogen adsorption-desorption isotherm of NiO-SiO,-
PILM calcined at 400°C.
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Fig. 5. Proposed interlayer pillar structure of NiO-Si0,-PILM.

Fig. 6. Scanning electron micrograph of NiO-SiO,-PILM.
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Table 2. Basal Spacing and Pore Structure Parameters of NiO-

SiO,-PILM
Basal Surfacg area Pore volume
st)msplg spacing (m*/g) (ml/g)
10-31 A
_PILMZ (A) STotal Smicro—* Smeso»* Total Vmicro-="<
460 7600 2315 5285 0.89 0.25

*Results from t-plot analysis
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