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Effect of Iron-Modified Biochar on Pb** Transport in Loessial
Soil and Model Analysis
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Abstract; [ Objective] The aims of this study are to explicit the transport processes of heavy metals in soil
under different addition amounts of iron-modified biochar, and to provide theoretical basis for soil heavy
metals pollution control in loess area. [ Methods ] The mass ratios of iron-modified biochar to loessial soil
were 0% (CK), 1% (A, 2% (A,) . 3% (A, 4% (Ay) and 5% (A.), respectively, and Pb?>" was used as
the tracer ion to simulate solute transport tests in indoor soil column. The effects of different amounts of
iron-modified biochar on Pb*" transport in loessial soil were studied and simulated. [ Results ] (1) The
saturated water conductivity (K,) of A;, A,, A;, A, and A; treatments decreased by 6.90% , 20.70%, 27.60% ,
31.03% and 37.93% compared with CK, respectively, which indicated that K, gradually decreased with the
increasing amount of iron-modified biochar application. (2) Compared with CK, the total duration of Pb*"
concentration under different treatments was extended by 1.79, 13.00, 34.98, 35.34 and 40.81 hours, respectively.

With the increasing of iron-modified biochar application, the initial and complete penetration time of heavy
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metals were significantly delayed. (3) The fitting curves of the two-zone model (TRM) and the convection-

dispersion equation (CDE) agreed well with the measured curves, but the coefficient of determination (R?)

of TRM was greater than that of CDE, and the root mean square error (RMSE) was less than that of CDE,

so the simulation accuracy of TRM was better. [ Conclusion] The application of iron-modified biochar in soil

can effectively slow down the transport process of heavy metals, and provide theoretical reference for

prevention of heavy metal pollution in loess area.

Keywords:iron-modified biochar; solute transport; Pb*" ; two-zone model; convection-dispersion equation
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Table 1 Statistics of the physicochemical properties of iron-modified biochar
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Fig. 1 Solute transport device
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Fig. 2 SEM images of biochar and Iron-modified biochar
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Fig. 4 Pb’>" breakthrough curves of Loessal soil with different Iron-modified biochar contents
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Table 3 Relevant model parameters obtained by Pb** penetration curve fitting
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Fig. 5 Comparison of fitted breakthrough curves by convection-dispersion equation (CDE), and two-zone model (TRM)
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