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Influence of Surface Characteristics of Mesoporous Silica on Pb(II) and
Cd(I1) Adsorption Behavirous

Ha Young Lee - Kamp Du Lee - Sang Won Park’

Department of Environmental Science, Keimyung University

ABSTRACT : In this study, Mesoporous silica were prepared from hydrothermal synthesis using gel mixture of tetraethylorthosilcate
(TEOS) as silica source and cetyltrimethylammonium bromide(CTMABr) as a template. In the optimum synthesis cause, molar ratio of
template and silica changed. The surface and structure properties of Mesoporous silica were determined by XRD, SEM, and BET. N,
adsorption isotherm characteristics, including the specific surface area(Sger), total pore volume(Vr), and average pore diameter(Dgju), were
determined by BET. Also, the adsorption character of Pb(II) and Cd(II) ion on Mesoporous silica were measured using ICP. As a result,
a SBET of 100~ 1,500 m%g was determined from the N, adsorption isotherm. Also, the average pore diameter of 2~4 nm. The adsorp-
tion of Pb ion and Cd ion on Mesoporous silica become different depending on the pH of solution. The adsorption amount of Mesoporus
silica had higher than that of silicagel.
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Table 1. Synthesis parameter of mesoporous silica

Mesoporous Reagent Molar ratio
silica Surfactant  Silica source (CTMABr: TEOS)
MCM-48(a) 0.1:0.9
MCM-48(b) 0.2:08
wowas S oty 03:07
vomas@ Y orthosileate) 04:0.6
MCM-48(e) 0.5:0.5
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Fig. 1. X-ray Differaction patterns of mesoporous silica.
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Fig. 2. Nitrogen(N,) adsorption-desorption isotherm of meso-
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Table 2. Pore properties of synthesized mesoporous silica

Mesoporous Ave.rage Total BET
ilica pore diameter ~ pore v01311me surface ?rea
Dpju(nm) VT(cm™/g) Sper(m?/g)
MCM-48(a) 2.99 0.982 1314.90
MCM-48(b) 2.38 0.656 1105.02
MCM-48(c) 2.89 0.344 474.44
MCM-48(d) 3.04 0.216 284.23
MCM-48(e) 3.67 0.098 107.18
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(a) MCM-48
Fig. 4. SEM micrographs of mesoporous silicas.
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