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Table S1. Modified BCR sequential extraction procedure [1-3]

Fractions Extractant Equilibrium condition

40ml 0.11mol/L Hac

F1 boiling cooling, pH 7.0
Shake 16h, centrifuge 20min, supernatant to
water
be tested
40ml 0.5mol/L
F2
NH:0OH-HCl
Digestion at 25 °C and water bath for 1 h
10ml H202/10ml H20:2
F3 each; Shake 16h, centrifuge 20min,
50ml 1mol/L NH:Ac
supernatant to be tested
0.1g dried solid residue microwave
F4 HCI-HNOs-HF

digestion constant volume standby

Table S2. The modified Hakanson index method risk degree classification standard [4,5]

Risk Degree Low Moderate Considerate High Very high
EL <10 10-20 20-40 40-80 >80
RI <30 30-60 60-120 120-240 >240




Table S3. Environmental background values for heavy metals (HMs) in yellow-brown loam [6]

Min/ Max/ Mean/
HMs SD
mg/kg mg/kg mg/kg
Cr 8.0 275.6 66.9 25.75
Ni 1.0 142 31.5 14.73
Cu 5.0 144.6 23.4 10.84
Zn 229 283.0 71.8 24.07
As 0.7 89.5 11.8 6.21
Pb 11.1 234.0 29.2 12.1

Table S4. Concentrations of total heavy metals in the study area

Max/ Min/ Mean/
HMs SD CV/%
mg/kg mg/kg mg/kg
Cr 136.76 42.55 89.62 32.63 36
Ni 64.08 38.08 47.57 6.80 14
Cu 83.91 36.67 54.00 13.82 26
Zn 141.76 70.86 110.08 22.29 20
As 2030.70 51.11 1080.83 695.05 64
Pb 72.90 30.86 45.73 12.03 26

Table S5. Concentrations of the heavy metal fractions in the study area

Max/ Min/ Mean/

HMs  Fractions SD CV/% S-WTest Significance
mg/kg mg/kg mg/kg

F1 62.66 210 2680 1792  66.88 Normal 0.391

F2 2.39 0.01 1.40 0.59 4235 Normal 0.542

“ F3 2.80 0.01 0.60 0.86 142.00 Lognormal 0.000
F4 87.68  30.87 60.82 19.80 3255 Normal 0.126

F1 31.07 1.76 8.52 6.76 79.42  Lognormal 0.000

. F2 8.40 3.16 5.65 165 29.13 Normal 0.506

N F3 5.00 1.47 3.17 1.16  36.76 Normal 0.286

F4 38.70 17.05  30.05 5.95 19.81 Normal 0.437




F1 31.16 3.56 12.92 7.83 60.62  Lognormal 0.027

F2 44.59 3.10 11.76 939 7981 Lognormal 0.000
“ F3 4.82 0.10 1.08 145 133.44 Lognormal 0.000
F4 47.83 1416  28.23 8.70 30.82  Lognormal 0.036
F1 66.65 19.19 3747 1256  33.52 Normal 0.188
F2 17.59 3.59 9.09 3.94  43.34 Normal 0.479
“n F3 5.38 0.41 1.93 128  66.19 Normal 0.077
F4 93.54 3373 6240 1726  27.65 Normal 0.610
F1 886.71 2390 346.56 283.55 81.82 Normal 0.132
F2 1024.77 038 26641 291.73 109.51 Abnormal 0.006
A F3 7.68 0.00 2.96 252 8532 Normal 0.101
F4 1062.57 848 46490 50627 10890 Lognormal 0.004
F1 15.39 0.27 5.03 437  86.87 Lognormal 0.039
F2 31.57 1.04 1299 717 5519 Normal 0.136
e F3 0.43 0.01 0.11 013 11540 Lognormal 0.002
F4 6479 1395 2759 13.88 50.31 Lognormal 0.004

Table S6. Comparison of potential ecological risk of HMs in soil based on the Hakanson index

and modified Hakanson index

The ecological
Cr Ni Cu Zn As Pb
hazard index
El (Max) 4.08 9.45 15.87 196  1440.21 21.45
EL (Min) 1.27 5.62 6.94 0.98 36.25 9.08
Hakanso El (Mean) 2.68 7.02 10.21 152 766.54 13.45
n index Lo Very
Risk degree Low Low  Moderate Moderate
method w high
RI (Mean) 801.43
Risk degree Very high

Modified EL (Max) 4.23 10.70 15.59 2.15 1602.96 15.36



Hakanso EL (Min)
n index EL (Mean)
method
Risk degree
RI (Mean)
Risk degree

2.23

2.96

Low

5.06

6.08

Low

6.25 1.03
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Low
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Very high

49.87
765.84
Very
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7.36
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Table S7. Probability of the ecological hazard index of HMs at different risk degrees (%).

Risk Degree Cr Ni Cu Zn As Pb RI
Low 100.00 97.21 64.75 100.00 7.51 36.15 7.28
Moderate 0 2.63 34.89 0 0.21 63.85 0.65
Considerate 0 0.15 0.37 0 0.44 0 1.41
High 0 0.01 0 0 0.93 0 3.99
Very high 0 0 0 90.91 0 86.66
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Figure S1. Cumulative frequencies distribution of ecological risk index of (a) Cr, Ni, Cu, Zn

and Pb; (b) As and RI
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Figure S2. Sensitivity analysis of comprehensive ecological hazard index
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