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Adsorption Kinetics and Mechanism of Lead ( I ) on Polyamine-Functionalized

Mesoporous Activated Carbon

LI Kun-quan', WANG Yan-jin®, YANG Mei-rong' , ZHU Zhi-qiang' , ZHENG Zheng’

(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China; 2. College of Mechnical and Electrical
Engineering, Henan Agricultural University, Zhengzhou 450002, China; 3. Department of Environmental Science and Engineering,
Fudan University, Shanghai 200433, China)

Abstract: Bagasse mesoporous carbon was prepared by microwave assisted H,PO, activation. Amido and imido groups were modified
with ethanediamine on the channels’ surface of mesoporous carbon through nitric oxidation and amide reaction. The influence of
Pb( II ) concentration, adsorption time on Pb( Il ) adsorption on the ethanediamine-modified mesoporous carbon ( AC-EDA) was
investigated. The adsorption kinetics and mechanism were also discussed. The results showed that AC-EDA had a great performance for
Ph( II ) adsorption, and more than 70% of Pb( I ) was adsorbed in 5 minutes. The adsorption amount of Ph( Il ) on the carbon
increased with the increase of solution pH in acidic conditions. It was found that AC-EDA had different binding energies on different
adsorption sites for Pb( Il ) separation. The Pb( Il ) adsorption process on AC-EDA was controlled by intra-particle diffusion in the
first 3 min, and then film diffusion played the important pole on the adsorption. The adsorption amount increased with the increase of
temperature, indicating the adsorption was an endothermic reaction. The high adsorption energy ( > 11 kJ-mol ™') implied that the
adsorption was a chemical adsorption. The XPS of AC-EDA before and after Pb( I ) adsorption showed that the polyamine group was
involved in the adsorption, and should be a main factor of the high efficient adsorption.

Key words : mesoporous carbon; kinetics; adsorption mechanism; lead ion; ethylenediamine
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Table 2 Results from linear regression of intraparticle diffusion equation plots
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