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Removal of Pb(II) and Cu(Il) from aqueous solutions by ultraviolet
irradiation-modified biochar

Qiao Li** Yutao Gao®, Jian Lang?, Wenchuan Ding¢, Yi Yong”

“PowerChina Chengdu Engineering Corporation Limited, Chengdu, 610072, China, Tel. +86-028-6571-2414,

Fax +86-028-8278-9179, email: chidilq@163.com (Q. Li), Tel. +86-028-6779-2557, email: 2003001@chidi.com (]. Lang)

vSichuan Academy of Environmental Sciences, Chengdu, 610041, China, Tel. +86-028-8544-2969, email: gyt0324@163.com (Y. Gao),
Tel. +86-028-8510-9856, email: yongyi63@163.com (Y. Yong)

“National Centre for International Research of Low-carbon and Green Buildings, Chongqing University, Chongqing, 400045, China,
Tel. +86-023-6543-3166, email: wcdz433@163.com (W. Ding)

Received 1 September 2016; Accepted 19 May 2017

ABSTRACT

We herein report the modification of coconut shell-based biochar by ultraviolet (UV) irradiation to
yield a highly efficient adsorbent for Pb(II) and Cu(II). Analysis of the physicochemical properties
and structural characteristics of the modified biochar indicated that it contained a greater number
of oxygen-containing functional groups on its surface compared with pristine biochar. In addition,
the kinetics and adsorption isotherms for the adsorption of heavy metals by the biochar sample were
investigated. More specifically, the pseudo-second order equation provided the best correlation for
the adsorption process, and the adsorption isotherms fitted well with the Langmuir model. Further-
more, the Langmuir adsorption capacities of the modified biochar towards Pb(II) and Cu(II) were
66.86 and 7.78 mg g, respectively, which represented 3.57- and 2.39-fold increases compared to the
pristine biochar capacities. Moreover, batch sorption experiments demonstrated that the dosage and
solution pH affected the removal of these metals from aqueous solutions by biochar. We also found
that the adsorption mechanisms of Pb(II) and Cu(II) on modified biochar occurred mainly through
surface sorption, likely involving the oxygen-containing functional groups present on the modi-
fied surface. Thus, we successfully demonstrated that UV irradiation is a promising modification
approach for enhancing the adsorption ability of biochar.
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