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Table S1. Major elemental composition of CAR. 

Table S2. Toxicity impact factors in the Potential Ecological Risk Index (IPER) methodology. 

Element As Zn Cd 
Toxicological response factor ( 𝑇௥௜) 10 1 30 

Table S3. Risk level evaluation of heavy metal pollution by 𝐸௥௜  and IPER. 

𝑬𝒓𝒊  
Single potential ecological risk 

level 
IPER Combined potential ecological risk level 

＜40 Low ecological risk ＜150 Low risk 
[40,80) Moderate ecological risk [150,300) Moderate risk 

[80,160) High ecological risk [300,600) High risk 
[160,320) Considerable ecological risk ≥600 Severe risk 
≥320 Extreme ecological risk   

Table S4. Potential Ecological Risk Values of CAR after DW and FT Cycles 

Parameter (Grade, Contribution Rate) Raw CAR DW cycle 28 rounds FT cycle28 rounds 

EAs 
8129.50 

(Extreme, 79.47%) 
8965.51 

(Extreme, 80.14%) 
8535.67 

(Extreme, 80.19%) 

EZn 
100.51 

(Strong, 0.98%) 
125.66 

(Strong, 1.12%) 
118.13 

(Strong, 1.11%) 

ECd 
1999.5 

(Extreme, 19.55%) 
2091.68 

(Extreme, 18.74%) 
2014.49 

(Extreme, 18.7%) 
IPER 10229.51 (Severe Risk) 11187.85 (Severe Risk) 10668.29 (Severe Risk) 

Element Ca As Sx Fe F Si Mg Zn Al Cu Cd 

Wt (%) 24.87 2.32 20.15 1.36 3.57 0.88 1.27 2.35 0.57 0.47 0.24 
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Figure S1. Presents the impacts of DW and FT on CAR particle size distribution and cumulative curves: (a, d) raw sample; (b, e) 
DW; (c, f) FT. 

 

Figure S2. Variations in the concentrations of bioavailable As, Zn, and Cd in CAR after 1 to 28 cycles of DW and FT cycling. 
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Figure S3. Exponential model of heavy metals in CAR under accelerated aging conditions for 28 years, subjected to DW and FT 
cycles. DW: (a) As, (b) Zn, (c) Cd; FT: (d) As, (e) Zn, (f) Cd. 


