Supplementary Material

SM1 - The BCR-701 sequential extraction for trace metals.
	Steps
	Extractable phase
	Extractable components
	Reagents
	Extraction conditions
	

	Step 1
	Exchangeable and carbonates fraction
	Exchangeable and carbonates fraction
	0.11 M CH3COOH, 40 mL
	Shake for 16 h at 90 rpm at 22 ± 5ºC
	

	Step 2
	Fe and Mn oxides fraction
	Fe and Mn oxides fraction
	0.5 M NH2OH·HCl, 40 mL (adjusted to pH 2 with 2 M HNO3)
	Shake for 16 h at 90 rpm at 22 ± 5ºC
	

	Step 3
	Organic matter and sulfides fraction
	Organic matter and sulfides fraction
	30% H2O2, (2 times) 10 mL, 1.0 M CH3COONH4, 50 mL (adjusted to pH 2 with HNO3)
	Digested using H2O2 until almost dry at 85 ± 5ºC, shaken for 16 h at 90 rpm at 22 ± 5ºC using CH3COONH4
	

	Step 4a
	Residual
	The fraction bound to mineral crystals
	HCl: HNO3 = 3:1 (inverse aqua regia)
	Digested using microwave - the temperature rises to 175 ± 5 C in
approximately 5.5 ± 0.25 min and remain at 175 ± 5 C° for 4.5 min, or the remainder of
the 10-min digestion period.
	


a - The procedure adopted for step 4 is the EPA 3051a.

SM2 – BCR reference material recovery.
	Fraction
	Cd
	Cr
	Cu
	Ni
	Pb
	Zn

	F1
	86.58
	97.02
	100
	89.77
	83.4
	93.64

	F2
	84.46
	69.23
	85.89
	95
	90.76
	100,46

	F3
	81.48
	83.7
	86.28
	113.67
	111.14
	82.6

	F4
	113.43
	115.95
	89.3
	85.84
	96.27
	95.09





SM3a: Raw data of the BCR-701 Sequential Extraction.
	Samples
	Exchangeable Geochemical Fraction - Elements (mg Kg-1)

	
	Fe
	Al
	Cd
	Cr
	Cu
	Ni
	Pb
	Zn

	S-1
	433.72
	195.41
	1.10
	0.24
	0.27
	0.92
	0.58
	75.51

	S-2
	718.18
	272.77
	0.73
	0.39
	0.75
	0.40
	0.24
	68.76

	S-3
	677.91
	170.11
	0.82
	0.26
	0.51
	0.59
	0.11
	99.77

	S-4
	931.38
	224.56
	0.87
	0.49
	0.53
	0.58
	0.70
	108.16

	S-5
	1115.71
	385.70
	1.20
	0.76
	0.94
	0.82
	0.25
	157.33

	S-6
	768.95
	260.89
	1.53
	0.71
	1.11
	0.84
	0.08
	156.29

	S-7
	361.68
	214.93
	1.88
	0.47
	0.97
	0.82
	0.64
	164.90

	S-8
	493.58
	310.05
	1.74
	0.44
	0.43
	0.80
	0.10
	161.98

	S-9
	301.77
	95.98
	0.45
	<LD
	<LD
	0.80
	0.20
	35.22

	S-10
	927.36
	270.05
	1.40
	0.65
	1.05
	1.11
	1.40
	135.72

	S-11
	780.16
	192.57
	2.94
	1.03
	1.20
	1.29
	1.02
	369.17

	S-12
	616.50
	185.96
	2.54
	0.56
	1.03
	0.88
	0.48
	259.64

	S-13
	959.60
	170.63
	2.21
	0.66
	1.42
	1.54
	0.92
	269.83

	S-14
	743.70
	520.62
	1.00
	0.49
	1.06
	0.74
	<LD
	95.70

	S-15
	883.19
	234.98
	0.67
	0.42
	0.78
	0.59
	0.34
	89.10

	S-16
	767.45
	202.89
	1.06
	0.68
	0.72
	0.56
	0.26
	119.22

	S-17
	845.78
	360.23
	1.38
	0.67
	1.04
	0.85
	0.16
	166.92

	S-18
	617.93
	250.92
	1.72
	0.48
	0.54
	1.05
	0.43
	156.15

	Medium
	719.14
	251.07
	1.40
	0.55
	0.84
	0.84
	0.46
	149.41

	Standard Deviation
	218.60
	96.87
	0.67
	0.15
	0.26
	0.28
	0.29
	81.38

	Maximum
	1115.71
	520.62
	2.94
	1.03
	1.42
	1.54
	1.40
	369.17

	Minimum
	301.77
	95.98
	0.45
	0.24
	0.27
	0.40
	0.08
	35.22





SM3b: Raw data of the BCR-701 Sequential Extraction.
	Samples
	Reducible Geochemical Fraction - Elements (mg Kg-1)

	
	Fe
	Al
	Cd
	Cr
	Cu
	Ni
	Pb
	Zn

	S-1
	5798.50
	2030.59
	0.17
	3.02
	2.96
	0.78
	8.37
	42.84

	S-2
	4277.03
	593.10
	0.09
	1.55
	1.31
	0.21
	4.07
	20.10

	S-3
	12071.94
	1799.55
	0.36
	3.57
	2.08
	0.63
	7.60
	90.42

	S-4
	11312.97
	1448.40
	0.34
	3.01
	1.63
	0.67
	6.76
	66.09

	S-5
	11845.99
	2342.10
	0.29
	4.14
	2.83
	0.63
	9.77
	80.68

	S-6
	11342.16
	2118.22
	0.32
	5.35
	4.01
	0.74
	12.63
	60.94

	S-7
	6991.97
	2262.30
	0.26
	4.89
	5.10
	0.74
	12.69
	72.11

	S-8
	5835.37
	3266.75
	0.25
	5.15
	3.63
	0.69
	11.63
	77.12

	S-9
	4588.94
	1654.94
	0.28
	5.00
	3.72
	0.65
	11.65
	57.12

	S-10
	10552.70
	2365.54
	0.13
	2.28
	1.12
	0.64
	6.37
	29.67

	S-11
	11671.90
	2454.71
	0.29
	6.22
	4.71
	0.95
	15.34
	65.37

	S-12
	7783.03
	2145.99
	0.38
	8.76
	5.84
	0.93
	33.23
	137.83

	S-13
	8229.34
	1680.20
	0.34
	6.25
	5.13
	0.78
	17.27
	98.36

	S-14
	8603.24
	2152.58
	0.35
	5.40
	4.78
	1.00
	20.86
	87.84

	S-15
	7591.51
	773.10
	0.18
	3.25
	2.42
	0.46
	7.47
	36.29

	S-16
	7674.01
	1299.12
	0.17
	2.21
	0.93
	0.35
	4.73
	36.24

	S-17
	13229.84
	2998.80
	0.28
	3.55
	2.45
	0.52
	8.94
	51.96

	S-18
	6815.00
	2900.53
	0.41
	5.04
	3.02
	0.72
	12.15
	68.92

	Medium
	8678.64
	2015.92
	0.27
	4.37
	3.21
	0.67
	11.75
	65.55

	Standard Deviation
	2773.44
	708.60
	0.09
	1.41
	1.25
	0.20
	4.66
	28.38

	Maximum
	13229.84
	3266.75
	0.41
	8.76
	5.84
	1.00
	33.23
	137.83

	Minimum
	4277.03
	593.10
	0.09
	1.55
	0.93
	0.21
	4.07
	20.10





SM3c: Raw data of the BCR-701 Sequential Extraction.
	Samples
	Oxidizable Geochemical Fraction - Elements (mg Kg-1)

	
	Fe
	Al
	Cd
	Cr
	Cu
	Ni
	Pb
	Zn

	S-1
	3018.56
	2030.59
	0.17
	15.46
	3.48
	2.35
	3.03
	9.45

	S-2
	2991.91
	593.10
	0.09
	6.80
	1.63
	2.29
	1.45
	7.75

	S-3
	6429.61
	1799.55
	0.36
	12.56
	2.66
	4.91
	3.05
	20.00

	S-4
	6158.33
	1448.40
	0.34
	10.97
	2.50
	4.68
	1.68
	18.89

	S-5
	6164.60
	2342.10
	0.29
	13.20
	3.42
	4.06
	2.25
	19.22

	S-6
	6826.12
	2118.22
	0.32
	15.10
	4.06
	3.92
	1.46
	18.97

	S-7
	3326.38
	2262.30
	0.26
	17.55
	2.82
	1.70
	1.70
	9.00

	S-8
	5682.95
	3266.75
	0.25
	9.92
	3.12
	2.82
	1.93
	11.48

	S-9
	4915.07
	1654.94
	0.28
	24.51
	3.36
	3.07
	2.27
	10.70

	S-10
	6681.47
	2365.54
	0.13
	18.07
	4.44
	4.06
	2.15
	16.66

	S-11
	6329.65
	2454.71
	0.29
	20.78
	4.80
	3.44
	3.56
	30.51

	S-12
	3556.44
	2145.99
	0.38
	17.21
	2.45
	1.85
	2.13
	11.74

	S-13
	7378.60
	1680.20
	0.34
	16.11
	4.25
	4.34
	2.54
	19.86

	S-14
	3831.84
	2152.58
	0.35
	10.81
	2.61
	3.24
	1.59
	10.75

	S-15
	6517.30
	773.10
	0.18
	8.79
	1.16
	2.89
	0.88
	9.63

	S-16
	7611.25
	1299.12
	0.17
	12.11
	2.10
	3.83
	1.55
	14.61

	S-17
	3906.52
	2998.80
	0.28
	18.15
	3.55
	3.92
	2.41
	18.79

	S-18
	4251.57
	2900.53
	0.41
	10.42
	1.56
	1.33
	0.70
	5.24

	Medium
	5309.90
	2015.92
	0.27
	14.36
	3.00
	3.26
	2.02
	14.62

	Standard Deviation
	1574.79
	708.60
	0.09
	3.74
	0.83
	1.05
	0.58
	6.21

	Maximum
	7611.25
	3266.75
	0.41
	24.51
	4.80
	4.91
	3.56
	30.51

	Minimum
	2991.91
	593.10
	0.09
	6.80
	1.16
	1.33
	0.70
	5.24





SM3d: Raw data of the BCR-701 Sequential Extraction.
	Samples
	Residual Geochemical Fraction - Elements (mg Kg-1)

	
	Fe
	Al
	Cd
	Cr
	Cu
	Ni
	Pb
	Zn

	S-1
	11707.16
	54781.23
	0.18
	61.82
	9.00
	10.81
	13.17
	49.41

	S-2
	6210.32
	12749.86
	0.11
	13.60
	4.66
	5.98
	2.89
	29.31

	S-3
	12644.58
	19857.00
	0.25
	25.13
	10.15
	11.37
	4.56
	62.55

	S-4
	10996.60
	44879.26
	0.21
	21.93
	8.64
	9.78
	4.91
	54.77

	S-5
	13240.21
	20902.76
	0.28
	26.40
	11.42
	11.45
	6.23
	66.48

	S-6
	13908.01
	29289.00
	0.27
	30.21
	13.25
	13.09
	7.38
	69.40

	S-7
	13000.15
	75321.56
	0.25
	35.09
	10.05
	10.95
	25.92
	64.09

	S-8
	9044.60
	20414.41
	0.18
	19.85
	6.01
	7.07
	8.68
	40.47

	S-9
	16945.29
	65007.37
	0.36
	49.02
	10.14
	17.19
	18.09
	80.24

	S-10
	17148.21
	92056.78
	0.37
	36.15
	17.09
	17.69
	7.03
	83.39

	S-11
	18776.30
	61067.96
	0.44
	41.56
	21.55
	22.09
	12.24
	139.91

	S-12
	14015.80
	53427.51
	0.27
	34.43
	11.76
	14.89
	15.20
	76.39

	S-13
	16134.82
	77893.21
	0.39
	32.22
	16.60
	17.00
	5.82
	83.86

	S-14
	10924.87
	26993.73
	0.20
	21.61
	9.82
	10.56
	4.46
	49.84

	S-15
	8182.28
	18429.06
	0.17
	17.58
	6.59
	8.40
	3.15
	41.02

	S-16
	12333.20
	30806.53
	0.23
	24.22
	10.20
	11.48
	5.68
	54.09

	S-17
	17137.84
	46876.56
	0.39
	36.29
	16.07
	17.51
	8.78
	88.03

	S-18
	9634.52
	33106.28
	0.18
	20.83
	8.34
	9.79
	7.94
	43.41

	Medium
	12888.04
	43547.78
	0.26
	30.44
	11.19
	12.62
	9.01
	65.37

	Standard Deviation
	3443.83
	23619.29
	0.09
	9.23
	3.27
	4.26
	4.40
	25.25

	Maximum
	18776.30
	92056.78
	0.44
	61.82
	21.55
	22.09
	25.92
	139.91

	Minimum
	6210.32
	12749.86
	0.11
	13.60
	4.66
	5.98
	2.89
	29.31





SM4 – Igeo calculation values
	Sample Stations
	Cd
	Zn
	Ni
	Pb
	Cr
	Cu

	S-1
	0,45
	0,23
	-1,80
	-1,30
	-1,58
	-1,27

	S-2
	-0,19
	-0,21
	-2,61
	-2,53
	-2,71
	-2,15

	S-3
	0,77
	0,91
	-1,64
	-1,66
	-1,82
	-1,47

	S-4
	0,70
	0,78
	-1,80
	-1,86
	-2,00
	-1,67

	S-5
	0,91
	1,18
	-1,66
	-1,44
	-1,70
	-1,10

	S-6
	1,07
	1,08
	-1,52
	-1,23
	-1,49
	-0,79

	S-7
	1,03
	1,12
	-1,85
	-0,80
	-1,33
	-0,92

	S-8
	0,95
	1,10
	-2,20
	-1,24
	-2,00
	-1,32

	S-9
	0,63
	0,08
	-1,28
	-1,01
	-0,92
	-1,17

	S-10
	0,90
	0,77
	-1,17
	-1,68
	-1,38
	-0,99

	S-11
	1,66
	2,06
	-0,91
	-0,71
	-1,06
	-0,42

	S-12
	1,42
	1,82
	-1,47
	0,08
	-1,22
	-0,82

	S-13
	1,47
	1,76
	-1,15
	-0,76
	-1,38
	-0,53

	S-14
	1,09
	0,78
	-1,76
	-0,67
	-1,89
	-0,99

	S-15
	0,30
	0,27
	-2,12
	-1,98
	-2,26
	-1,85

	S-16
	0,62
	0,61
	-1,74
	-2,23
	-1,91
	-1,78

	S-17
	1,14
	1,12
	-1,23
	-1,45
	-1,33
	-0,97

	S-18
	1,06
	0,99
	-1,97
	-1,30
	-1,95
	-1,59

	Medium
	0,89
	0,91
	-1,66
	-1,32
	-1,66
	-1,21

	Standard Deviation
	0,33
	0,44
	0,32
	0,47
	0,36
	0,38

	Maximum
	1,66
	2,06
	-0,91
	0,08
	-0,92
	-0,42

	Minimum
	-0,19
	-0,21
	-2,61
	-2,53
	-2,71
	-2,15

	
	
	
	
	
	
	





SM5 – EF calculation values
	Sample Stations
	Cd
	Zn
	Pb
	Cu
	Cr
	Ni

	S-1
	3,34
	2,87
	1,00
	0,97
	0,29
	0,66

	S-2
	7,44
	7,33
	1,46
	1,83
	1,22
	1,30

	S-3
	8,60
	9,47
	1,60
	1,74
	1,35
	1,51

	S-4
	8,52
	8,98
	1,45
	1,58
	1,23
	1,41

	S-5
	8,70
	10,50
	1,70
	2,06
	1,34
	1,37

	S-6
	7,46
	7,51
	1,52
	1,98
	1,20
	1,17

	S-7
	5,17
	5,51
	1,45
	1,28
	0,95
	0,66

	S-8
	9,20
	10,23
	2,01
	1,84
	1,12
	0,97

	S-9
	2,77
	1,89
	0,89
	0,77
	0,90
	0,69

	S-10
	4,03
	3,69
	0,67
	1,05
	0,78
	0,90

	S-11
	5,88
	7,74
	1,14
	1,33
	0,84
	0,93

	S-12
	5,80
	7,66
	2,29
	1,18
	0,88
	0,73

	S-13
	6,31
	7,71
	1,35
	1,51
	0,83
	0,96

	S-14
	8,45
	6,83
	2,50
	1,93
	1,01
	1,10

	S-15
	6,77
	6,64
	1,39
	1,47
	1,08
	1,19

	S-16
	5,31
	5,30
	0,74
	0,97
	0,87
	0,97

	S-17
	5,33
	5,25
	0,88
	1,19
	0,91
	0,97

	S-18
	6,99
	6,69
	1,37
	1,07
	0,82
	0,80

	Medium
	6,45
	6,77
	1,41
	1,43
	0,98
	1,02

	Standard Deviation
	1,57
	1,81
	0,37
	0,34
	0,19
	0,22

	Maximum
	9,20
	10,50
	2,50
	2,06
	1,35
	1,51

	Minimum
	2,77
	1,89
	0,67
	0,77
	0,29
	0,66



