The aging behavior of biochar and its immobilizing ability to heavy metals in rhizosphere
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1. Formula
1.1 [bookmark: _Hlk74386441][bookmark: _Hlk74386657]Eq. R50, biochar = T50, biochar /T50, graphite×100%, where T 50, biochar and T 50, graphite are the temperature values corresponding to 50% weight loss by oxidation of biochar and graphite, respectively (Harvey et al., 2012). T50, graphite is 844℃ (Yang et al., 2016)
1.2 Langmuir model was used to describe the isotherms: Ce / Qe= Ce / Qmax+1 / (KL Qmax) Eq. where Ce and Qe are the same above, Qmax (mg/g) is the max adsorption per gram of biochar, KL (min-1) are the rate constants of Langmuir sorption isotherm model (Quan et al., 2020).
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2. Figure
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Fig. S1 N2 adsorption-desorption isotherms of RH BC (A) and Sl BC (B) before and after aging. N-RA: aging in the non-rhizosphere; RA: aging in the rhizosphere; RH BC: rice husk biochar; Sl RH: sludge biochar.
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Fig. S2 Effect of wheat roots and biochar on water dissolved nitrogen. The lower-case letters represent significant differences among treatments (p < 0.05). Error bars represent standard error (SE). RH BC: rice husk biochar; Sl BC: sludge biochar; Bulk soil: non-planting of wheat; Rhizosphere soil: planting of wheat (Simulated rhizosphere soil).
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[bookmark: _GoBack]Fig. S3 The dry mass (A), Cd (B), Pb (C) and Zn (D) concentration of wheat in the different treatment treatments. The lower-case letters represent significant differences among treatments (p < 0.05). Error bars represent standard error (SE). RH BC: rice husk biochar; Sl BC: sludge biochar.
3. Table 
Table S1 The R50% of pristine and aged biochar
	Treatments
	R50%
	Treatments
	R50%

	Pristine Sl BC
	53.8
	Pristine RH BC 
	67.1

	N-RA Sl BC
	54.2
	N-RA RH BC
	60.9

	RA-Sl BC
	52.8
	RA RH BC
	64.6


Note: N-RA: aging in the non-rhizosphere; RA: aging in the rhizosphere; RH BC: rice husk biochar; Sl BC: sludge biochar.
	Biochar sample
	Cd2+
	Pb2+

	
	Qmax (mg/g)
	K1 (L/mg)
	R2
	Qmax (mg/g)
	K1 (L/mg)
	R2

	PristineRH BC
	9.87
	0.032
	0.986
	45.7
	0.006
	0.989

	N-RA RH BC
	9.11
	0.037
	0.971
	75.7
	0.003
	0.998

	RA-RH BC
	14.43
	0.020
	0.986
	140.0
	0.002
	0.997

	Pristine Sl BC
	6.5
	0.043
	0.990
	57.8
	0.004
	0.995

	N-RA Sl BC
	8.5
	0.031
	0.992
	57.3
	0.004
	0.999

	RA Sl BC
	26.1
	0.010
	0.995
	140.4
	0.002
	0.996


Table S2 Parameters for Langmuir modelling
N-RA: aging in the non-rhizosphere; RA: aging in the rhizosphere; RH BC: rice husk biochar; Sl BC: sludge biochar.
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