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Effects of biochar from Procambarus clarkii shells and Ficus microcarpa
branches on soil nutrients and bioavailability of Cd and Pb
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Environmental and Chemical Engineering, Foshan University, Foshan 528000, Guangdong, China)

Abstract: [Objective] This study aims to investigate the effects of biochar derived from Procambarus clarkii
shells (CSB) and Ficus microcarpa (FMB) on physicochemical properties of contaminated soil and plant
growth. [Method] The biochar was prepared by pyrolysis of both typical kitchen and garden wastes at 650 °C
with limited oxygen supply. A pot trial was conducted using Raphanus sativus with different mass ratios (0, 1%,
3%) to investigate the effects of different doses of CSB and FMB on cadmium (Cd) and lead (Pb)
bioavailability in soil, nutrient transformation, soil enzyme activity, and R. sativus growth. [Result] 3% FMB

treatment had the most significant effect on improving contents of soil organic carbon, available phosphorus and
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available potassium (P<<0.05), which increased by 135.8%, 35.4%, and 173.7% respectively compared with the
control. Except 1% CSB treatment, other biochar treatments significantly (P<<0.05) decreased the concentra-
tions of available Cd by 60.7%—91.1% and Pb by 21.0%—26.1%. 3% CSB treatment showed significant increase
in soil enzyme activities such as B-glucosidase, leucine aminopeptidase and B-N-acetylglucosamine (P<<0.05),
which were 79.7%, 30.3% and 1668.5% higher than that of the control, respectively. All biochar treatments
significantly (P<<0.05) increased the biomass of the edible part of R. sativus. 3% CSB treatment had the
most significant improvement effect (P<<0.05), which increased by 171.5% compared with the control.
[Conclusion] The CSB is more effective than the FMB in improving soil enzyme activity, reducing Cd and Pb
bioavailability in soil, and improving crop quality and yield. It is more suitable as a potential material for the
remediation of soils co-contaminated with Cd and Pb. [Ch, 7 fig. 1 tab. 46 ref.]

Key words: biochar; heavy metal; soil contamination; in-situ remediation; waste disposal
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Table 1  Selected physicochemical properties of the biochars studied
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Figure 1  Scanning electron microscope (SEM) images (A), Fourier transform infrared (FTIR) spectra(B) and energy dispersive X-ray spectra (EDS)
spectra (C) of crawfish shell biochar (CSB) and F. microcarpa biochar (FMB)

9 - a 25 40 a
A b ~ B a ~ C
e 7 % : £ 20 - 32 j7
6 ) :
e / CARE b g 2 | b b
# / B :
H / or 10 F =2 16 L ¢ ¢
3 - feai] c ¢ i
/ = 2 E g |
% S| 7/
0 0 0
ck 1% 3% 1% 3% ck 1% 3% 1% 3% ck 1% 3% 1% 3%
CSB CSB FMB FMB CSB CSB FMB FMB CSB CSB FMB FMB
p OS] posiil pGgLd

BUE P + BRHESE (n=3). AIF/NE T BER AR AR 22 53 1 25 (P<<0.05)

B2 A EEFE R (CSB) Fotmrt 4 (FMB) 13 pH(A). %% (B) ## A #L8 (C) i % 43k
EOR AL
Figure 2 Effect of crawfish shell biochar (CSB) and F. microcarpa biochar (FMB) applications on soil pH(A), electrical conductivity(B) and organic

carboncontent(C)
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Figure 3  Effect of crawfish shell biochar (CSB) and F. microcarpa biochar (FMB) applications on N, P and K availability and their uptake in the
edible part of radish
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Figure 6  Effect of crawfish shell biochar (CSB) and F. microcarpa biochar (FMB) applications on soil enzyme activities
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