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Human health risk assessment 
Average daily intake (ADD) of soil heavy metal accidentally ingested was calculated 

as follows: 𝐴𝐷𝐷 ൌ 𝐶௧௢௧௔௟ ൈ 𝐼ோ ൈ 𝐸ி ൈ 𝐸஽  ൈ 10ି଺𝐵𝑊 ൈ 𝐴𝑇                                                                                                   ሺ1ሻ 
where 𝐶௧௢௧௔௟(mg kg−1) was the total concentration of soil heavy metals, and the re-

maining parameters (𝐼ோ, 𝐸ி, 𝐸஽, 𝐵𝑊 𝑎𝑛𝑑 𝐴𝑇) were shown in Table S1. 
The HQ and CR based on total heavy metals concentration and heavy metal bioac-

cessibility were estimated as follows: 𝐻𝑄௧௢௧௔௟ ൌ  𝐴𝐷𝐷𝑅𝑓𝐷                                                                                                                                             ሺ2ሻ 𝐻𝑄௕௜௢௔௖௖௘௦௦௜௕௟௘ ൌ  𝐴𝐷𝐷 ൈ 𝐵𝐴𝐶  𝑅𝑓𝐷                                                                                                                ሺ3ሻ 𝐶𝑅௧௢௧௔௟ ൌ 𝐴𝐷𝐷 ൈ 𝐶𝑆𝐹                                                                                                                                 ሺ4ሻ 𝐶𝑅௕௜௢௔௖௖௘௦௦௜௕௟௘ ൌ 𝐴𝐷𝐷 ൈ 𝐵𝐴𝐶 ൈ 𝐶𝑆𝐹                                                                                                     ሺ5ሻ 
 
where 𝐵𝐴𝐶 refers to the heavy metal bioaccessibility. The specific values of oral ref-

erence dose (𝑅𝑓𝐷) and cancer slope factors (𝐶𝑆𝐹) were shown in Table S2. 

Table S1. Calculation parameters and values used in health risk assessment model to evaluate ex-
posure risks of soil. 

Parameter Description Unit Children Adult Reference 

IR Ingestion rate of 
soil mg day−1 200 100 

[1,2] 
 
 
 
 

EF Exposure 
frequency day year−1 350 

 
350 

 

ED Exposure 
duration years 6 24 

BW Average body 
weight kg 15 70 

AT 

Average time of 
exposure to 

contaminated 
soils 

day 
365 × ED  

(non-carcinogenic) 
365 × 70 (carcinogenic) 

Table S2. Corresponding reference dose (RfD) and slope factors (CSF) values of metals in soil. 

Elements RfD (mg (kg d)−1) [2,3] SF ((kg d) mg−1) [1] 
Pb 3.50E-03 8.50E-03 
Ni 2.00E-02 n/a 
Cu 4.00E-02  n/a 
Zn 3.00E-01  n/a 
Cd 1.00E-03  6.1E+00  
Cr 3.00E-03  8.50E-03  

Note: n/a not available. 
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Table S3. Bioavailability concentration of metals in experimental soil before and after FeSO4 stabi-
lization. 

Bioavailability  Before FeSO4 stabilization After FeSO4 stabilization p value 
As (mg kg−1) 13.51 11.15 ** 
Zn (mg kg−1) 15.70 16.89 ** 

p value ** **  
Note: ** means p < 0.01. 

 
Figure S1. As and Zn accounted for HQ values in adults and children in the co-digestion system of 
food and contaminated soil. 
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