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Abstract: A laboratory study was conducted to evaluate the effects of dead pig biochar (PB) on adsorption of
lead ions (Pb*) in two soils with contrasting properties. A batch equilibration method [ (25+1) °C, 180 r+min™,
24 h] was used to investigate the adsorption of Pb* on soils amended with biochar derived from dead pigs py-
rolyzed at a peak temperature of 650 “C. Two soils, including a vegetable garden soil with high organic matter
content and an uncultivated soil with low organic matter content, which were adjacent in village in Lin’an, the
experimental samples (0-20 cm) were chosen randomly, natural air drying and sifting, were treated with
biochars mixed at three application rates (0, 1%, and 5%, w/w), 6 treatments in all, 3 repetitions in each

treatment, soils without biochar were taken as the control. ANOVA and LSD (least significant difference) were
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used to statistic analysis. Langmuir isotherms were used to describe the results of adsorption processes. Results
showed that both soil pH and cation exchange capacity values significantly (P <<0.05) increased with the
biochar treatments. The Pb** adsorption capacity ((),,) increased in both soils when they were amended with
biochars, and significantly increased (P<<0.05) with the increase of biochar dosage. In comparison to the con-
trol, Q,, values of the soil with high organic matter content ranged from 12.71 to 14.49 mg-g™ and increased
12.2%-27.9%; whereas, the (),, values of the soil with low organic matter content ranged from 7.15 to 11.45
mg- ¢~ and increased 39.7%—123.8%. When 1% pig biochar was applied to soils, adsorption capacity of Pb* in
the high organic matter content soil increased 1.21 times and in the low organic matter soil increased 1.40
times; when 5% of pig biochar was applied in the two types of soils, the (), increased 1.28 times in the high
organic matter content soil and 2.24 times in the low organic matter soil. Therefore, pig biochar was a suitable
adsorption material for Pb* immobilization in soils, particularly at the 5% application rate. [Ch, 2 fig. 3 tab.
40 ref. |
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Table 1 Physical and chemical properties of the soils
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dHEER pH RS m™)  FHE AL (emol kg ) w g/ (gokg)

b kil % i/ % ki %
BALLEE 6.0 0.3 5.1 65.5 38.6 45.0 16.0
HROH 5.8 0.2 4.1 10.3 38.7 44.4 15.8
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Figure 1 Scanning electron microscope images and elemental composition of certain loci on surface of pig biochar
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Table 2 Effect of pig biochar on soil pH and CEC

hib 3 pH CEC/(cmol -kg™) Ab H pH CEC/(cmol -kg™)
cky 6.01 £ 0.01 d 5.10+£0.13 ¢ cky, 5.80 £ 0.13 4.10 £ 0.05 f
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Figure 2 Adsorption isotherms of Ph* in soil fitted with Langmuir model
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Table 3 Adsorption parameters of Pb* in soils

i Langmuir £ %{ R s Langmuir Z:%{ R
kif(mg-L7)  g./(mg-g™) ki/(mg-L) — q./(mg-g™)
cky 0.10 1133 £ 0.10 ¢ 0.998 9 cky, 0.03 512002 0.998 1
BPyy 0.13 12.71 £ 0.08 b 0.992 6 BP;, 0.02 7.15 £0.03d 0.938 5
BPys 0.19 14.49 £ 0.09 a 0.995 9 BP;s 0.07 1145+ 0.11 ¢ 0.996 6
UL ARG S RE 7 AR B ) 22 5 W 35 (P<<0.05)
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