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One-Step Synthesis of Amino-Functionalized Mesoporous Adsorbents for Selective
Adsorption of Heavy Metals from Aqueous Solution

ZHAI Shang-Ru LI Ming-Hui KOU Zi-Nong AN Qing-Da* ZHAI Bin SONG Yu
(Faculty of Chemical Engineering and Materials, Dalian Polytechnic University, Dalian, Liaoning 116034, China)

Abstract: Mesoporous amino-functionalized adsorbents with developed frameworks were facilely synthesized using
polymeric polymethylhydrosiloxane (PMHS), tetraethylorthosilicate (TEOS) and aminopropyl-trimethoxysilane
(APTMS) as co-precursors via a one-step sol-gel method in absence of traditional structure-directing agents. The
as-prepared materials were characterized by elemental analysis, solid state NMR, FTIR, N,-adsorption-desorption,
TEM and TGA. The Npsorption and TEM results indicate that the resulting samples with APTMS in the
framework are in three-dimensional wormhole-like pore structures with narrow pore size distribution and the
specific surface area and pore volume could be tuned in the range of 615~850 m*-g™" and 0.83~1.19 em’-g”',
respectively. In addition, the results from elemental analysis, MAS NMR, FTIR and TGA results reveal that a
certain amount of amino moieties have been effectively introduced into the mesostructured samples via co-
condensation of siliceous species. The adsorption toward metal ions implies that the amino-functionalized
mesostructures show favorable affinity to Pb** ions under simulated conditions and the adsorption amount of Pbh**

increases with increasing of the APTMS amount in the adsorbents.
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Table 1 Properties for amino-functionalized mesoporous materials with different amino group loadings

Sample Spir / (m*+g™) Pore volume / (cm®-¢™) Average pore size / nm N content / (mmol - g™)
AX-1 850 1.19 6.6 1.25
AX-2 708 1.14 6.6 1.76
AX-3 640 0.91 5.7 2.84
AX-4 615 0.83 4.9 5.38

50 nm
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2 A FLBER B R TEM
Fig.2 TEM image of a typical amino-functionalized

sample
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Table 2 Adsorption capacity for AX-2 toward different metal ions

Metal ion Cu™ Ph* Cd* In* Ni*
Adsorption amount / (mg-g™) 31.9 425 27.6 21.2 15.4
Removal percentage / % 67.8 78.5 53.3 41.9 30.2
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