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[13-18]

[19]

2.1
[8,20]
pH 21
[1]
[23]
2
(biochar)
2.1.1
1
Cu Hg Ni Cr
[24-26] cd
[27]
[22] [22] pH
(Cu  Zn) (28]
x1 HEREYRRGLEFESEIBHEM
Table 1 Effect of biochar on the movement of heavy metals in soils
cd cd 12 27l
79.6% pH
450°C As Cd Cu Zn Beesley )
Cd Zn 300 45 Beesley  Marmiroli®”
pH
451°C As Cd Cu Pb Zn As Cu Pb Beesley  Dickinson !
550°C As Cd Cu Pb Zn As Cd Cu Pb Zn Namgay
Pb>Cu
>Cd>Zn>As
200°C  400C Cd Zn 400°C lh Zn Cd Debela P4
90% 93%
As Cu Pb
Beesley 71 Namgay %
550°C
Cd Zn As Cd Cu Pb Zn
Cd Zn 300 Pb > Cu > Cd >
45 Zn>As Cao 200°C
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Pb
Pb 2 Fellet P
2.1.2 Cd Pb
Cd
Cd Cd
Cd
Cd
F2 HMRAEYRANIEPESEEMARENEYHF AEOZN
Table 2  Effect of biochar on the bioavailability of heavy metals in soils
500C Cd Cr Cu Cd Cr Pb Cd Zn Pb Cd Fellet [
Ni Pb Zn pH EC
450°C Cd cd [36]
550°C Cd Cu Pb Cd Cu Pb Park 7
Cu Cd Pb
400C Pb Pb 75.8%  12.5% Ahmad %
400°C As As Hartley %
2.2
Park D7
I
Cd Cu Pb
Cu Cd Pb
pH Ahmad
[38] Pb
2.2.1 /
Pb
75.8% 12.5%
Pb
- ( 3) Spokas ¥
pH
1.5
Cd James U 3
Wang (42]
700°C 350C
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Yu 3]
2.2.2
Sopefia [
1% 2% (
4) Beesley
2% 1% (PAH) 50%
Wang (2]
3 ERAEYRR L IE P E LT R IR R IR B 50
Table 3  Effect of biochar on adsorption and desorption of organic pollutants in contaminated soils
500°C 1.5 Spokas [+
350C 2.7 Wang 2
700°C 63 Wang 142
450C  850C Yu B4
F4 HAEYRZRMNTEREGINSEYIBOZMAR
Table 4 Effect of biochar on the movement of organic pollutants in contaminated soils
450°C PAHs PAHs >50% Beesley
200°C  350°C 200°C Cao 133
350C
350°C  700C 350°C  700°C 146]
BC700
>BC350 BC700  BC350
250°C  400°C Sun 7
450°C Zheng (48]
pH
350°C 700°C Zhang ™7
350C
450°C  850°C 1%  450C 850C Yang P
450°C  56%  20% 850C 81%  52%
600°C 5% Xu B
42%
(el 350C  700°C Sun M7 400C  250C
700°C 350C
250°C 20 h 105°C
250 pm

400°C
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[42,52-53]
[54]
2.2.3
Song D!
() 42
2 000
x5 EAEVMRRMTEDEISEIEYERESEDHBER M
Table 5 Effect of biochar on the bioavailability of organic pollutants in contaminated soils
250°C 300°C  500°C 42 Song
500°C 1% 1561
HCB>
PeCB>1,2,3,4-TeCB
850°C 7]
600°C PAHs PAHs Gomez-Eyles [
3
[56]
1%
[57] (M
()
[59]
3)
CO,
Cao
200°C  350C
200C 4
350C
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Use of Biochar for Remediation of Soils Contaminated with Heavy
Metals and Organic Pollutants: A Review

ZHANG Xiao-kai'?, HE Li-zhi'? , LU Kou-ping'? , WANG Hai-long'*

(1 Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang A & F
University, Lin’an, Zhejiang 311300, China; 2 School of Environmental and Resource Sciences, Zhejiang A & F University,
Lin’an, Zhejiang 311300, China)

Abstract: Biochar is produced by pyrolysis of biological residues. It has a high porosity and high carbon content. Typically

biochars have relatively large surface areas and cation exchange capacities. Therefore, biochars can strongly adsorb heavy metals

and organic pollutants, and reduce their mobility and bioavailability in contaminated soils. In recent years, soil contamination has

become a serious problem in China. Use of biochar as a soil amendment for remediation of contaminated soils has attracted

considerable attention. This paper provides an overview on the recent advances in the research and development of using biochar

for remediation of contaminated soils, its underlying mechanisms, and the advantages and disadvantages associated with this

technology. Further research directions are proposed to ensure a sustainable use of biochar as an amendment for remediation of

contaminated soils.

Key words: Biochar, Organic contaminants, Heavy metals contaminants, Soil contamination
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