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A mesoporous biochar from bio-invasion alligator weed for adsorption
of rhodamine B from aqueous solution

Yuan-da Du*!, Yu Feng®!, Li Shu®, Zhao-jie Ren‘, Qiang Kong**, Fei Xu?, Qian Wang®

“College of Geography and Environment, Shandong Normal University, 88 WenhuaDonglu, Jinan 250014, Shandong, China,

email: 392331698@qq.com (Y.-d. Du), 1406490031@qq.com (Y. Feng), Tel. +86 531 86182550, Fax +86 531 86180107,

email: kongqiang0531@hotmail.com (Q. Kong), xufeisdnu@yahoo.com (F. Xu), gianwang86@sdnu.edu.cn (Q. Wang)

bSchool of Engineering, RMIT University, 402 Swanston Street, Melbourne VIC 3000 Australia, e-mail: li.shu846@gmail.com (L. Shu)
‘Nature department, Shandong Museum, No.11899 of Jingshi Road, Jinan 250014, China, email: 905793883 @qq.com (Z.-j. Ren)

Received 28 December 2017; Accepted 11 June 2018

ABSTRACT

Alligator weed, a malignant invasive weed worldwide, was used to prepare a low-cost and effective
alligator weed biochar (AWBC) that adsorbs rhodamine B from aqueous solution. Scanning electron
microscopy revealed that AWBC has a rough surface with a highly porous structure, a high surface
area (736.3 m?/g) and an abundant array of micropores and mesopores. The average pore size was
4.05 nm, which is predicted to improve the activated carbon adsorption performance of macromol-
ecules and small molecule particles. Phosphorus-containing groups, C-H, C-O, and C=C moieties
were present on the AWBC surface. Kinetic data obtained from three pollutants that were adsorbed
by AWBC fit with a pseudo-second-order kinetic model (R?> 0.99), and this was considered as the
rate-limiting factor for adsorption. The batch equilibrium data fitted well to the Langmuir isotherm
(R?>0.99), revealing monolayer adsorption and an adsorption capacity of 286 mg/g (R*> 0.99). Neg-
ative AG values confirmed the spontaneity of the adsorption process, and positive AH and AS values
indicated endothermic and irreversible adsorption.
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