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Table S1. Steps for Modified BCR Heavy Metal Speciation Extraction
	Serial Number
	Heavy Metal Speciation
	Extraction Steps

	1
	Exchangeable fraction
	Weigh 0.4 g of the sample, add 16 mL of 0.11 mol/L acetic acid, and shake at room temperature for 16 hours. Transfer the supernatant to a 50 - mL volumetric flask. Add 10 mL of distilled water to the residue, shake for 15 minutes, then centrifuge. Transfer the resulting supernatant to the aforementioned volumetric flask, make up to the mark with distilled water, and store in a 4°C refrigerator for subsequent analysis.

	2
	Reducible fraction
	Add 16 mL of 0.5 mol/L hydroxylamine hydrochloride solution to the residue from the first step. Then repeat the shaking, washing, centrifuging, and volume - making - up steps as described above, and store in a 4°C refrigerator for subsequent analysis.

	3
	Oxidizable fraction
	Add 5 mL of 30% hydrogen peroxide to the residue from the second step. Adjust the pH to 2 with nitric acid, let it stand at room temperature for 1 hour, then place it in a water - bath kettle and heat at 85°C for 1 hour until the solution evaporates to near - dryness. Let it cool to room temperature and repeat the above operations. Then add 25 mL of 1 mol/L ammonium acetate solution, shake at room temperature for 16 hours, extract the supernatant, and finally repeat the washing, centrifuging, and volume - making - up steps in the first step. Store in a 4°C refrigerator for subsequent analysis.

	4
	Residual fraction
	Transfer the residue from the third step to a polytetrafluoroethylene crucible. Heat on an electric hot plate to a near - dry state. After cooling, add 10 mL of concentrated hydrochloric acid and heat at 120°C until the volume reduces to about 3 mL. After cooling again, successively add 10 mL of concentrated nitric acid, 10 mL of hydrofluoric acid, and 3 mL of perchloric acid. Cover the crucible and heat at 200°C for 1 hour. Remove the cover to start removing silicon. When white fumes appear in the crucible, cover it again and continue heating. Stop heating when the residue in the crucible becomes viscous. After cooling, wash with distilled water, transfer to a 50 - mL volumetric flask, make up to the mark, and store in a 4°C refrigerator for subsequent analysis.


Table S2 Sieve analysis results of cyanide tailings

	Particle size fraction (mm)
	＞0.15
	0.15~0.106
	0.106~0.075
	0.075~0.045
	0.045~0.038
	＜0.038
	Total

	Weight (g)
	43.78
	64.66
	33.59
	127.96
	103.65
	203.24
	576.88

	Proportion (%)
	7.59
	11.21
	5.82
	22.18
	17.97
	35.23
	100
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Fig. S1 Distribution of sampling points in tailings reservoir
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Fig. S2 Principal element composition of cyanide tailings
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Fig. S3 XRD spectra of cyanide tailings
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Fig. S4 Schematic spatial distribution of cyanide content in tailings ponds
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