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Table 1  Properties of tested biochars
(%) P(%) pH
K Na Ca Mg
CM100 0.5 0.05 0.47 0.15 0.34 6.95
CM400 1.52 0.14 1.28 0.41 0.59 8.59
ZKZ700 0.654 0.09 1.35 1.67 0.74 7.92
1.2 1.3
[21] Pb
2
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) [22] pH pH 35
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1 g 24 h( 24 h ) 10ml
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) pH  4.0( pH
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24 h 0 1 2 4 8 12 24h
) Pb
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Pb 1.4
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Table 2 Regression parameters of pseudo-first order, pseudo-second order and intraparticle diffusion models for Pb desorption
(0~4h)
dz ky (h’]) RZ d, kz(hfl) RZ b k3 (h70.5) Rz
CM100 77.74 1.81 0.982 79.60 0.066 0.980 0.97 43.05 0.942
CM400 66.34 0.53 0.998 74.92 0.009 0.997 0.11 29.26 0.990
ZKZ700 57.37 2.24 0.998 57.38 2.92 0.980 0.47 28.81 0.992
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Effects of Coexisting Metal Ions and pH on Adsorption Stability of
Lead on Biochars

LIU Ronggin'?, QIAN Linbo’, YAN Jingchun’, HAN Lu’, HU Qinhong'’, CHEN Mengfang®’

(1 School of Environmental Studies, China University of Geosciences, Wuhan

430074, China; 2 Key Laboratory of Soil

Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The stability of adsorbed heavy metals onto biochars is one of the most important factors to evaluate the

biochar’s remediation performance. In this study, the effects of pH and coexisting ions Cd/Al on Pb desorption were investigated.

It was found that Pb desorption increased with the decrease of pH which was mainly due to the competing effect of H" and the

protonation of functional groups which promoted the activation of Pb. However, with the presence of Cd/Al, the desorption

efficiencies of Pb were further promoted. At pH 3.5, apromotion effect was observed from the presence of Cd, with Pb desorption

efficiencies increasing by 13.9%, 1.0%, 3.4% for CM100, CM400 and ZKZ700, respectively; the increases were even stronger for

Al at 26.8%, 13.0% and 11.3%. The more metal hydrolyzed, the more release of H', which helped to activate more Pb from the

surface of biochars. The desorption efficiencies of Pb increased with the increasing contact time. During the first 4 h, Pb was

quickly desorbed from biochars to account for 70% of their maximum Pb desorption. However, the rate of Pb desorption

gradually decreased during the next 20 hours. Desorption of Pb from biochars followed the pseudo-first order kinetic model and

the intraparticle diffusion model during the first 4 h. The presence of Cd/Al and preferential desorption of these coexisting ions

reduced Pb desorption rate and extended the time to reach equilibrium.

Key words: Biochar; Adsorption stability; pH; Coexisting ions
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