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1 Heavy Metal Risk Assessment Methods
1.1 Risk Assessment Index
   The Risk Assessment Code (RAC) was used to evaluate the biological toxicity of 
heavy metals in biochar. Based on the proportion of the bioavailable fraction (F1) in 
the total heavy metal content (<1%, 1–10%, 10–30%, 30–50%, and >50%), the 
potential environmental risk of heavy metals was classified into five levels: no risk 
(NR), low risk (LR), medium risk (MR), high risk (HR), and very high risk (VHR).

1.2 Potential Ecological Risk Index
The potential ecological risk index (RI) was used to assess the potential risk of 

heavy metals. The calculation method is as follows:

  (1)mnf / CCC 

  (2)frr CTE 

    (3)rERI 

In the equation, Cn and Cm represent the contents of heavy metals (F1+F2+F3) and F4, 
respectively; Cf denotes the contamination factor of a single heavy metal; Tr is the 
toxic response factor of a single heavy metal, with values of 1, 2, 5, 5, 30, and 6 for 
Zn, Cr, Cu, Pb, Cd, and Ni, respectively; Er represents the potential ecological risk 
coefficient of a single heavy metal in the sample; and RI is the sum of the potential 
ecological risks of all heavy metals in the sample. The specific evaluation criteria and 
classification for Cf, Er, and RI are provided in Table S1.

Table S1 Classification of Potential Ecological Risk Levels
Single heavy 

metal pollution 
factor（Cf）

contamination 
level

Potential 
ecological risk 

factor for single 
heavy 

metals（Er）

Ecological 
risk level

Potential 
ecological 

risk 
index（RI）

Ecological 
risk level

Cf ≤ 1 Clean Er ≤ 40 lower RI ≤ 50 lower
1< Cf ≤ 3 lower 40 < Er≤ 80 moderate 50<RI≤100 moderate
3< Cf ≤ 6 moderate 80 < Er≤ 160 Considerable 100<RI≤ 200 Considerable
6< Cf ≤ 9 Considerable 160 < Er≤ 320 High RI> 200 High

Cf > 9 High Er > 320 Very high - -


