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Table 1 Physical and chemical properties of soil

MR/ IRz A/ - - CEC/ R LR/
m
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Table 3  Factor levels of biochar production
orthogonal experiment
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biochar stabilization ability

S mERRES ST o ANSRS
O S Ay mmskiks

100
80t
s
=
2 gl
- 2 15% | | 779
% 64%
401 76%
®
=
X 20
0 0% |,
CK BC Z-BC S-BC ZS-BC
HWyp

2 HEYRIRESHE T
Fig. 2 Effects of biochar on mercury speciation



1406 ok L B ¥ W 5%

A T R 1 T S 4 25 SR M 5 ik 5 A OF £4 EXRRER

%, BC. Z-BC. S-BC 4b¥ 4/ T + 3 iy Table 4 Results of orthogonal experiment
RIS, Mo, ZS-BCARRAL T, B Bk zacl,  SERID RO
SEHA KU RIS, CREREIIRELT . M RAC WRR EmEm  BOX TR
WASHERT AN, % zS-BCalimtbme 1 P 010 7 v
B R, AN SRR A, 2 01 20 2 ¥
Bk AR S R s . e 0 0 20 4 R 034
AL, ZnCL A S SEECPE A Bt Ryt 0 M0 20 ool

5 400 1.5 30 5 0.50

FERCR RS, A RIS L ORI RS KUK .

23 BMENREEHERESIR ¢ 2N\ 7
Bl 2 0 35 e ) 45 2% 0 1 TF A8 S B0 4 RS u 10 20
WE 4 DRE TR R R e 8 8 2 | 15 150
9 450 2.0 20 5 38

R RIS E R BETI S HFE bR, 3k 4

AL, FEIEASSEER Y O SLER T, IR R

TS5 EXZWRREDR
R E KA R 150 ug- L', F/ME R 0.49pg L, N

Table 5 Results of range analysis
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Preparation of zinc chloride and sulfur modified cornstalk biochar and its
stabilization effect on mercury contaminated soil

LI Shuxian'?, ZHENG Xudong', GONG Jianjun', XUE Xiangxin', YANG He"’

1. School of Metallurgy, Northeastern University, Shenyang 110819, China
2. Shenyang Academy of Environmental Sciences, Shenyang 110167, China

*Corresponding author, E-mail: yangh@smm.neu.edu.cn

Abstract Using ZnCl, and Sulfur as modifier, modified biochar based on cornstalk was prepared through
utilizing limited oxygen pyrolysis process, and the best preparation conditions of modified biochar were
explored by an orthogonal experiment. Modified biochar stabilization effect of mercury contaminated soil was
tested and evaluated using concentrations of different mercury forms in soil leach as index, and the optimum
adding amount of modified biochar was determined. The results showed that ZnCl, and sulfur modified biochar
could improve the stabilization effect of mercury in soil. The stabilizing effect of ZnCl, and sulfur modified
biochar is significantly higher than that of ZnCl, or sulfur modified biochar alone. After modified biochar
treatment, the exchangeable mercury in the leaching solution of mercury-contaminated soil decreased, while the
content of organic binding mercury-and residual mercury increased. The stabilization effect of ZnCl, and sulfur
co-modified biochar was significantly higher than that of ZnCl, or sulfur modified biochar. The optimal
preparation conditions of co-modified biochar were 30% ZnCl,, 5% sulfur and 1 h carbonation at 350 °C. The
optimal amount of co-modified biochar was 2%, and the mercury content in the soil leachate was 0.57 pg-L™,
far lower than the mercury limit'of GB 5085.3-2007 (0.1 mg-L™"), which could greatly reduce the environmental
risk of mercury in soil.

Keywords . biochar modification; heavy metal pollution; mercury contamination soil remediation; soil
stabilization
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