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Effects of phosphoric—acid—modified biochar combined with chlorine on soil lead form and lead absorption in
wheat

ZHOU Zhi-yun', MA Wen-lian', ZHOU Zhen', MIAO Li—juan?, ZHANG Biao", YANG Su—qin""

(1.College of Resources and Environment, Henan Agricultural University, Zhengzhou 450002, China; 2.Industrial Crops Research Institute,
Henan Academy of Agricultural Sciences, Zhengzhou 450002, China )

Abstract : Pot experiments were conducted to investigate the effects of phosphoric —acid —modified biochar combined with chlorine on the
content of available lead and its various chemical forms in contaminated calcareous soil. Moreover, the distribution of Pb content in different
parts of wheat( grain, glume, stem leaf, and root ) was studied. The results showed that the content of available Pb in the soil decreased, al—
though modified—biochar treatment (both 50 g-kg™" and 100 g-kg™) significantly decreased soil pH. With respect to the chemical forms of
Pb in the soil, biochar treatment reduced the contents of acid—extractable and reducible Pb in the soil and increased those of oxidized and
residual Pb. Moreover, the modified biochar combined with chlorine significantly reduced the Pb content in different parts of the wheat. This
study confirmed that addition of chlorine can enhance the remediation efficiency of modified biochar for Pb—contaminated soil, decreasing
the content of soil-available Pb. The remediation efficiency was better with CaCl, addition. The Pb content of wheat grain decreased to 0.16
mg - kg™ with treatment using high concentration of modified biochar combined with low CaCl, concentration, which meets the "food hygiene
standard" GB 2715—2016.
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Table 1 Basic properties of biochar

- oH CEC/  HRmBY  dAsy Y
mg-kg!

cmol kg™ m?e g mg-kg™

Wl 10.36 40.66 16.66 83.9 16.13
MR e 3.45 271.23 93.91 876.78 13.63

12 iKIEAE

FETRINIIGE e A 3wl A L], otk AR e
i 443 314 0.50.100 g-kg™, KCI i F 4 (L4
553912 0,100,200 mg-kg™, CaCl, i Ff i (LA T
B35 0,100,200 mg-kg™ . IR 11 P ab
PR 2), A EEEE S M EE .

BEAASIN 7.0 kg L3, 2ot AE W B KCLL CaCl, T

&2 AW EIEIT

Table 2 Design of experiment treatments

IR AR g kgt CIF(KCl)/mg-kg!  Cl(CaCl,)/mg-kg™

CK — — —
T, 50 — _
T, 100 — —
T, 50 200 —
T, 100 200 —
T 50 100 -
T, 100 100 —
T, 50 — 200
T 100 — 200
T, 50 — 100
To 100 — 100
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Figure 1 Effects of different treatments of modified biochar

combined with chlorine on soil pH
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Figure 2 Effects of different treatments of modified biochar

combined with chlorine on available Pb in soil
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Figure 3 Effects of different treatments of modified biochar

combined with chlorine on chemical forms of Pb in soil
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Figure 4 Pb content of grain, glume, stem and leaf , root in wheat
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Table 3 Accumulation coefficient and transport coefficient of Pb in

wheat under different treatments

o §IE R

I RERERR T pou R
CK 0.19a 0.10a 0.93a 0.15a
T, 0.15b 0.10a 0.94a 0.14a
T, 0.11c 0.10a 0.94a 0.15a
Ts 0.08de 0.11a 0.93a 0.14a
T, 0.07e 0.10a 0.94a 0.15a
Ts 0.09d 0.11a 0.94a 0.14a
Ts 0.08de 0.10a 0.94a 0.14a
T, 0.06f 0.10a 0.81b 0.12ab
Ty 0.07e 0.08b 0.94a 0.10b
Ty 0.08de 0.11a 0.94a 0.12ab
Tho 0.04f 0.10a 0.91ab 0.11ab

T AN TR R [ — WAL AS 7] 4k 3 1] ey 22 53 2 3% (P<
0.05).
Note: Different lowercase letters expressed the same part,and the dif-

ference between different treatments was significant(P<0.05).
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Table 4 Correlation analysis of Pb in wheat grain, soil pH and soil Pb content in different forms

pH BRASHT S BRIRIUSHT R FEASA AT BRI KR4
pH 1.00 0.907%* 0.947% 0.947% -0.92% ~0.86% 0.95%*
RS 1.00 0.98* 0.94 —0.95%# —0.87%% 0.95%
SRR RIS 1.00 0.96%+ -0.96% —0.90% 0.97%%*
A 1.00 -0.97%* -0.91%% 0.97%
AALSE 1.00 0.847%% ~0.94%%
BRI 1.00 -0.95%
FERIA 1.00

R MR (P<0.05) ;% Fntl i A2 (P<0.01),

Note: * indicated that the significant(P<0.05); * * indicated that the extremely significant(P<0.01).
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