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Effects of the aging of immobilization materials on the stability of immobilization remediation of Cd-
contaminated paddy soil

SHAN Zhi—jun', CHEN Yong—hong’, ZHANG Li', LIU Yan', JIAO Wei—xiong', LIN Da—song'

(1. Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. Rural Environmental
Energy Station of Xianyou County Agriculture and Rural Bureau, Putian 351200, China)

Abstract: Three types of acidic paddy soils from Hechi, Xiangtan, and Shaoguan were selected, and a 308 day soil cultivation experiment
was performed in a greenhouse to reveal the effects of the aging of immobilization materials on the stability of soil cadmium (Cd)
immobilization. Each experiment site was equipped with a control treatment and two treatments with sepiolite and biochar. The experiment
was performed to study the changes in soil Cd fractions in the paddy soils of Hechi, Xiangtan, and Shaoguan and the Pearson correlation
between the forms of soil Cd, iron(Fe), manganese(Mn), copper(Cu), and zinc(Zn). Results showed that after the application of sepiolite,
the content of acid—extractable Cd in the Hechi, Xiangtan, and Shaoguan soils showed downward and upward trends in the early and late
stages of soil cultivation, respectively. Specifically, the ratio of acid—extracted Cd to total Cd in the Hechi soil decreased by 9.0 percentage
points from O to 28 days and increased by 13.8 percentage points from 28 to 308 days. Similarly, the percentage of acid—extracted Cd in the

Xiangtan and Shaoguan soils decreased by 3.2 percentage points and 4.4 percentage points from 0 to 7 days, respectively, and increased by
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2.0 percentage points and 3.5 percentage points from 7 to 308 days, respectively. The content of acid—extracted Cd in the Hechi, Xiangtan,

and Shaoguan soils increased and then decreased similar to that of soil treated with biochar. In 0~7 days, the ratio of soil acid-extracted Cd

to total Cd at the three test sites decreased by 5.5~8.1 percentage points and increased by 3.4~6.6 percentage points in 7~308 days.

Additionally, compared with the application of sepiolite, the application of biochar was strongly correlated with of Cd, Fe, Mn morphology in

the soil. The conclusions were the following: after the application of sepiolite or biochar, Cd in the paddy soils of Hechi, Xiangtan, and

Shaoguan was gradually reactivated and re-released; the aging of sepiolite and biochar significantly affected the morphological changes of

Cd in the paddy soils of Hechi, Xiangtan, and Shaoguan.

Keywords: sepiolite; biochar; paddy soil; aging; Cd fractions
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Rl TEERRESRECIFREE
Table 1 Soil properties and pollution degree of Cd

KA IKFE LS4 B b HERET FH e 7 S it AL Mcd A3 Cd Vs YR
Sampling point  Subtype name Soil parent material CEC/(cmol-kg™") Organic matter/(g-kg™) pH Total Cd/(mg-kg™") Soil Cd pollution degree
JPE T W BKAE 1 Tt a KAk 14.30 57.78 5.20 0.50 pliiEs
T W B L T AR 10.76 37.90 5.65 0.57 prriiiES
IERiES WHADKR L R Y 8.95 42.55 5.18 0.87 ESRLLIES

T 2 1 Cd 5 YA ) o ARl R o e A Tt - 17 e XU B s b o G A7) ) (GB 15618—2018) 4

Note: The classification of soil Cd pollution degree is based on Soil Environmental Quality: Risk Control Standard for Contamination of Agricultural

Land(GB 15618—2018).

F2 ABLIEEEEASETEME (ng-kg")
Table 2 Background values of heavy metal fraction in the

experimental soils(mg-kg™)

R HERIES
Sampling points Heavy metal fraction Mn Fe Cu
JRRLIR R4 s 433 1426 1996  0.66
A 289 328 204237 1.25
A 11.54 006  77.89 191
W R I [FEANES 488 33.87 6599 1.74
HIEZS 444 13.04 223203 2.50
AL 1328 0.16  107.39 293
TG [[EEREN 19.56 66.33  110.69  2.74
S 8.07 1858 4869.21 2.44
A 1092 023  159.14  4.39
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1.3 BB\HIT S

F FH Excel 2016 F1 Origin 2018 %14 HE 47 54 b
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H i, 0~28 d 43 pH JC i 25 5% (P>0.05) , 55 28 d
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BEAH L, it 0 R SR A 5l AR SR, R -39 pH
B S 3 , L 1 458 pH A9 AR A S SIS AL T ] S KR
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Figure 1 Changes of soils pH in Hechi, Xiangtan and Shaoguan

under different incubation time
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Figure 2 Distribution of soil Cd fraction in paddy soil under different aging time
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extremely significant(P<0.01) correlation respectively. The same below

B3 KRG A TIEREEC]. Fe Mn . Zn 1 Cu BB R HE 547

Figure 3 Pearson correlation analysis of paddy soil Cd,Fe,Mn,Zn and Cu fraction after applying lime sepiolite
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Figure 4 Pearson correlation analysis of paddy soil Cd, Fe,Mn,Zn and Cu fraction after applying biochar
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