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Effect of raw and iron-modified biochar on the sorption of As (V') by soils

DAI Zhinan', WEN Ergang', CHEN Hanbo®™, YANG Xing?, CHEN Junhui', GUO Jia*, WANG Hailong"?

(1. College of Environmental and Resource Sciences, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. School of Environmental and Chemical Engineering, Foshan University, Foshan 528000, Guangdong, China;
3. Agronomic College, Shenyang Agricultural University, Shenyang 110000, Liaoning, China; 4. Chengbang Eco-
Environment Co. Ltd., Hangzhou 310008, Zhejiang, China)

Abstract: [Objective] This study is aimed to investigate the effect of raw biochar and Fe-modified biochar on
the soil adsorption of As(V). [Method] First, the raw biochar was produced from the branches of Platanus
orientalis by means of pyrolysis at 650 C in an oxygen-limited condition, while its Fe-modified biochar
(weight ratio of Fe:biochar=1:20) was obtained from the impregnation with FeCl; solutions and re-pyrolysis
beofe the physiochemical properties and surface functional groups of two biochars were examined for changes.
Then with the employment of a batch equilibration method, an investigation was conducted of the impacts of
initial As (V') concentration and sorption time on As (V) sorption by soils treated with raw and Fe-modified
biochars. At last, The characteristics of the sorption isotherms and kinetics were analyzed. [Result] a) The Fe-

modified biochar had higher ash content and electrical conductivity, but lower pH, specific surface area and
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abundance of surface functional groups than those of the raw biochar; b) Langmuir isothermal models could
well describe the sorption process of As (V) by biochar-amended soils, indicating that the monolayer sorption
was the predominant process: with an initial As (V) concentration higher than 25 mg+L™" in the solution, the
sorption capacity of the Fe-modified biochar to As (V) (up to 0.36 mg-g™') was greater than that of the raw
biochar; ¢) The kinetic sorption of As (V) could be described by the pseudo-second-order kinetics and the
sorption process could be divided into two stages from the critical point of reaction at 4™ hour, i.e., rapid
sorption and slow sorption, respectively; d) The sorption equilibrium was achieved around 24 hours of reaction,
and the maximum sorption capacity of the Fe-modified biochar treatment was 11% higher than that of the raw
biochar treatment. [Conclusion] Both biochars could enhance the As (V') sorption capacity of the soil, and the
addition of the Fe-modified biochar was more effective than that of the raw biochar. Therefore, the Fe-modified
biochar is recommended in the reduction of the bioavailability of As (V') in contaminated soils by enhancing its
adsorption capacity. [Ch, 6 fig. 3 tab. 39 ref.]

Key words: Fe-modified biochar; green waste; sorption; arsenic (V'); contaminated soil
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Table I  Properties of the raw and Fe-modified biochars
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Figure 1 X-ray diffraction scanning electron microscope (SEM) images of raw and iron-modified biochars
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Figure 2 X-ray diffraction Fourier transform infrared (FTIR) spectro- iy &

metry of raw and iron-modified biochars Figure 3 Sorption isotherms of As(V) on the control and biochar-

treated soils
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Table 2 Parameters of Langmuir isotherms for the adsorption of As('V) on the control and biochar-treated soils
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Figure 4 Langmuir sorption isotherms of As(V) on the control and Figure 5 Effect of time on As(V) adsorption on the control and
biochar-treated soils biochar-treated soils
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Figure 6 Sorption kinetic curves of the pseudo-first-order kinetics (A), the pseudo-second-order kinetics (B) and internal diffusional models (C) for

the adsorption of As( V) on the control and biochar-treated soils
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Table 3 Parameters of kinetic models for the adsorption of As(V') on the control and biochar-treated soils
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