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Effects of passivators on soil heavy metal cadmium content and its accumulation
in Artemisia argyi
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Abstract: Objective To systematically evaluate the passivation effects of white marble (Ar), straw biochar (Br), fly ash (Fh),
and mushroom residue (Me) on cadmium (Cd)-contaminated soil and their impacts on Cd uptake in Artemisia argyi. Methods
A pot experiment was conducted using Cd-contaminated soils from lead-mining areas in Huayuan County and Yueyang City,
Hunan Province. The effects of the four passivators on total Cd content, available Cd content in soil, and Cd enrichment in
aboveground and underground parts of one-year-old 4. argyi were measured. The correlations with soil pH and cation exchange
capacity (CEC) were analyzed. Results The Cd enrichment in the aboveground parts of 4. argyi was significantly higher than
that in the underground parts (P < 0.05). Application of passivators significantly increased soil pH and CEC while reducing total
and available Cd content. The efficacy order of materials was Ar > Br > Fh > Me. Conclusion A. argyi exhibits stronger Cd
translocation and enrichment capacity in aboveground tissues, making it a target site for phytoremediation. Passivators
effectively inhibit Cd bioavailability by enhancing soil pH and CEC, with Ar demonstrating optimal Cd immobilization
performance. Ar is recommended as the preferred material for soil remediation in 4. argyi cultivation areas within lead-mining
regions of Hunan Province.
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Table 1 Basic properties of tested soil

e pHE AWLF(gke!) METLHEE/(molkg!) Bimgkg!) EB(mgkg!) HE#/mgke!) 2Cdmgkg!) HEACU(mgke?)
YYX 5381 18.84 12.62 24.83 11.26 14.15 145 047
HYX 547 18.75 12.16 272 10.79 14.98 274 0.92

Fz2 HREE R ERMER 2 A&

Table 2 Basic properties of tested passivation material

K 7= Hh pHfH  Cdi(mgkg!)  Fiff/mm
Ar  WIE R 8.86 0.07 0.14
Br  WiEgHE G 9.08 0.28 0.15
Fh IR 1023 0.16 0.16
Me IR HRIH 7.24 0.31 2.00

2.1 BHEHRAEIKIT

KR X EARPR 3, KT 5 R BRA 5,
25 kg AN 3LEFAF, HAEEARGAR
HERE 7 do B 4 PRI AR 100 H 7,
1 0.125 kg/F PR UES SR T35, xSRI
AR, RIS RIRIREE (WTREZH. Arl. Brl.
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YYX 32 Ar. Br fll Fh AbBE )5, pH (EH% 52T
m (P<0.01) , YIRS HIN 16.21%. 14.32%F1
12.47%; Me AbFEA pH {H 52 3 T+, BElRA 7.10%.
HYX +3E2 Ar. Br fll Fh &35, pH (EH% 52T
m (P<0.01) , W& 518 19.83%. 18.35%A
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2 FRBEE AP RIALC B S, HYX 3% pH 11 B3 5
T YYX 13, WE 1.

*x *% o -
Ar2 Br2 Fh2 Me2

X R

HxieA . "P<0.01; TEME.
**P <0.01 vs control group; same as below figures.
El1 4 FheEARXT YYX (A) F1HYX (B) 1 pH {EHIS0
Fig. 1 Effects of four passivators on pH in YYX (A) and HYX (B) soils
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MR 73 5 33.21% 27.68%- 18.16%. 20.63%.
DL 2.
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Fig.2 Effects of four passivators on CEC in YYX (A) and HYX (B) soils
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Fig.3 Effects of four passivators on total Cd content in YYX (A) and HYX (B) soils
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Fig. 4 Effects of four passivators on available Cd content in YYX (A) and HYX (B) soils
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Fig. 5 Effects of four passivators on Cd content in different parts of Artemisia argyi grown in YYX (A) and HYX (B) soils
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