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Table SI1. Concentrations of aqueous inorganic species
	Species Name
	Concentration (M)
	Species Name
	Concentration (M)

	Ca(NH3)2+2
	7.62E-11
	Cu(NH3)4+2
	1.90E-13

	Ca(NO3)2
	1.69E-14
	Cu(NO3)2 (aq)
	1.74E-19

	Ca+2
	4.19E-04
	Cu(OH)2 (aq)
	3.61E-11

	CaCl+
	2.10E-06
	Cu(OH)3-
	4.36E-13

	CaCO3 (aq)
	1.96E-04
	Cu(OH)4-2
	6.15E-16

	CaEDTA-2
	1.26E-05
	Cu+2
	3.44E-13

	CaH2BO3+
	1.33E-09
	Cu2(OH)2+2
	5.18E-18

	CaH2PO4+
	3.60E-11
	Cu2OH+3
	3.70E-23

	CaHCO3+
	2.93E-05
	Cu3(OH)4+2
	7.09E-23

	CaHEDTA-
	3.86E-11
	CuCl+
	1.45E-15

	CaHPO4 (aq)
	3.97E-08
	CuCl2 (aq)
	1.66E-18

	CaNH3+2
	3.22E-07
	CuCl3-
	6.43E-23

	CaNO3+
	1.20E-06
	CuCl4-2    
	1.07E-27

	CaOH+
	1.23E-07
	CuCO3 (aq)
	4.52E-10

	CaPO4-
	1.47E-07
	CuEDTA-2
	9.98E-07

	CaSO4 (aq)
	9.70E-07
	CuH2BO3+
	1.44E-16

	Cl-
	3.45E-03
	CuH2EDTA (aq)
	5.16E-19

	Co(NH3)+2
	5.14E-12
	CuHCO3+
	1.26E-13

	Co(NH3)2+2
	4.20E-14
	CuHEDTA-
	2.01E-12

	Co(NH3)3+2
	1.73E-16
	CuHPO4 (aq)
	9.88E-16

	Co(NH3)4+2
	3.57E-19
	CuHSO4+
	8.43E-25

	Co(NH3)5+2
	1.99E-22
	CuNH3+2
	2.70E-12

	Co(NO3)2 (aq)
	2.39E-16
	CuNO3+
	1.00E-15

	Co(OH)2 (aq)
	4.63E-12
	CuOH+
	1.09E-11

	Co(OH)3-
	1.04E-15
	CuOHEDTA-3
	2.07E-09

	Co+2
	5.80E-11
	CuSO4 (aq)
	8.13E-16

	CO3-2
	7.46E-04
	EDTA-4
	1.63E-13

	Co4(OH)4+4
	3.05E-36
	Fe(NH3)2+2
	2.09E-11

	CoCl+
	5.03E-14
	Fe(NH3)3+2
	4.98E-14

	CoCO3 (aq)
	2.47E-10
	Fe(NH3)4+2
	5.06E-17



Table SI1.-Continue
	Species Name
	Concentration (M)
	Species Name
	Concentration (M)

	CoEDTA-2
	1.01E-06
	Fe(OH)2 (aq)
	1.24E-09

	CoH2EDTA (aq)
	1.58E-19
	Fe(OH)3-
	4.85E-11

	CoHCO3+
	2.63E-11
	Fe+2
	1.51E-07

	CoHEDTA-
	1.63E-12
	FeCl+
	1.80E-10

	CoHPO4 (aq)
	1.42E-14
	FeEDTA-2
	1.84E-05

	CoNO3+
	8.95E-14
	FeH2PO4+
	3.16E-13

	CoOH+
	7.09E-12
	FeHCO3+
	1.11E-08

	CoSO4 (aq)
	1.15E-13
	FeHEDTA-
	1.27E-11

	Cu(CO3)2-2
	9.11E-10
	FeHPO4 (aq)
	1.30E-10

	Cu(H2BO3)2 (aq)
	6.86E-21
	FeNH3+2
	3.37E-09

	Cu(NH3)2+2
	4.61E-12
	FeOH+
	7.93E-08

	Cu(NH3)3+2
	2.18E-12
	FeOHEDTA-3
	1.43E-05

	FeSO4 (aq)
	3.80E-10
	Mn2OH+3
	2.11E-16

	H+
	1.22E-09
	MnCl+
	1.64E-10

	H10(BO3)4-2
	7.53E-25
	MnCl2 (aq)
	7.40E-13

	H2BO3-
	9.71E-08
	MnCl3-
	7.06E-16

	H2CO3* (aq)
	1.61E-05
	MnCO3 (aq)
	9.70E-07

	H2EDTA-2
	3.00E-15
	MnEDTA-2
	3.93E-06

	H2PO4-
	5.93E-09
	MnHCO3+
	8.72E-09

	H3BO3
	1.24E-07
	MnHEDTA-
	8.30E-12

	H3EDTA-
	2.89E-21
	MnHPO4 (aq)
	4.98E-11

	H3PO4
	8.28E-16
	MnNH3+2
	5.54E-10

	H4EDTA (aq)
	4.30E-28
	MnNO3+
	1.34E-10

	H5(BO3)2-
	9.62E-15
	MnOH+
	3.03E-09

	H5EDTA+
	1.71E-35
	MnSO4 (aq)
	1.59E-10

	H6EDTA+2
	2.19E-44
	Na+
	2.28E-02

	H8(BO3)3-
	1.60E-19
	Na2HPO4 (aq)
	1.33E-09

	HCO3-
	8.84E-03
	Na2PO4-
	2.76E-11

	HEDTA(ii)-3
	3.97E-12
	NaCl (aq)
	2.59E-05

	HPO4-2
	5.87E-07
	NaCO3-
	1.31E-04



Table SI1.-Continue
	Species Name
	Concentration (M)
	Species Name
	Concentration (M)

	HSO4-
	2.69E-12
	NaEDTA-3
	5.29E-13

	K+
	2.00E-06
	NaH2BO3 (aq)
	2.12E-09

	K2HPO4 (aq)
	1.55E-17
	NaH2PO4 (aq)
	2.54E-10

	K2PO4-
	9.93E-20
	NaHCO3 (aq)
	6.05E-05

	KCl (aq)
	2.40E-09
	NaHPO4-
	1.06E-07

	KEDTA-3
	4.38E-18
	NaNO3 (aq)
	8.39E-06

	KH2PO4 (aq)
	2.23E-14
	NaOH (aq)
	5.36E-07

	KHPO4-
	5.98E-12
	NaPO4-2
	1.71E-10

	KNO3 (aq)
	1.43E-09
	NaSO4-
	2.13E-06

	KOH (aq)
	6.14E-11
	NH3 (aq)
	9.76E-04

	KPO4-2
	1.65E-14
	NH4+
	1.02E-03

	KSO4-
	2.83E-10
	NH4SO4-
	1.84E-07

	Mg(NH3)2+2
	1.17E-09
	Ni(NH3)2+2
	3.04E-14

	Mg+2
	8.31E-04
	Ni(NH3)3+2
	1.10E-15

	Mg2CO3+2
	6.03E-07
	Ni(NH3)4+2
	1.12E-17

	MgCl+
	6.61E-06
	Ni(NH3)5+2
	4.24E-20

	MgCO3 (aq)
	1.81E-04
	Ni(NH3)6+2
	3.00E-23

	MgEDTA-2
	5.90E-07
	Ni(OH)2 (aq)
	3.19E-14

	MgH2BO3+
	1.51E-09
	Ni(OH)3-
	3.58E-16

	MgHCO3+
	4.41E-05
	Ni(SO4)2-2
	1.18E-21

	MgHEDTA-
	8.39E-12
	Ni+2
	6.33E-13

	Mn(NH3)4+2
	1.04E-18
	NiCl+
	4.57E-16

	Mn(NO3)2 (aq)
	4.30E-13
	NiCl2 (aq)
	3.91E-20

	Mn(OH)4-2
	3.71E-20
	NiCO3 (aq)
	5.25E-12

	Mn+2
	8.67E-08
	NiEDTA-2
	7.99E-07

	Mn2(OH)3+
	2.94E-12
	NiH2EDTA (aq)
	3.08E-20

	NiH2PO4+
	2.23E-20
	Zn(OH)4-2
	7.04E-16

	NiHCO3+
	4.55E-13
	Zn(SO4)2-2
	7.04E-17

	NiHEDTA-
	1.63E-12
	Zn+2
	1.31E-10

	NiHPO4 (aq)
	1.23E-16
	Zn2OH+3
	4.59E-20



Table SI1.-Continue
	Species Name
	Concentration (M)
	Species Name
	Concentration (M)

	NiNH3+2
	2.67E-13
	ZnCl+
	7.68E-13

	NiNO3+
	1.55E-15
	ZnCl2 (aq)
	2.89E-15

	NiOH+
	9.94E-14
	ZnCl3-
	1.19E-17

	NiOHEDTA-3
	3.72E-10
	ZnCl4-2
	3.01E-20

	NiSO4 (aq)
	1.25E-15
	ZnCO3 (aq)
	1.68E-09

	NO3-
	1.78E-03
	ZnEDTA-2
	1.49E-06

	OH-
	2.40E-05
	ZnH2BO3+
	1.44E-16

	PO4-3
	6.15E-10
	ZnH2EDTA (aq)
	7.83E-20

	SO4-2
	3.06E-05
	ZnHCO3+
	2.41E-11

	Zn(CO3)2-2
	4.37E-10
	ZnHEDTA-
	2.36E-12

	Zn(H2BO3)2 (aq)
	4.05E-21
	ZnHPO4 (aq)
	5.83E-14

	Zn(NH3)2+2
	2.88E-12
	ZnNH3+2
	1.83E-11

	Zn(NH3)3+2
	5.16E-13
	ZnNO3+
	3.01E-13

	Zn(NH3)4+2
	3.96E-14
	ZnOH+
	1.72E-10

	Zn(NO3)2 (aq)
	8.35E-17
	ZnOHEDTA-3
	1.69E-09

	Zn(OH)2 (aq)
	8.30E-10
	ZnSO4 (aq)
	2.86E-13

	Zn(OH)3-
	2.95E-12
	
	





Table SI2. Percentage distribution among dissolved and adsorbed species
	Component
	% of Total Concentration
	Species Name

	NO3-
	99.463
	NO3-

	
	0.067
	CaNO3+

	
	0.47
	NaNO3 (aq)

	NH4+
	51.186
	NH4+

	
	48.788
	NH3 (aq)

	
	0.016
	CaNH3+2

	CO3-2
	7.282
	CO3-2

	
	86.27
	HCO3-

	
	0.157
	H2CO3* (aq)

	
	1.77
	MgCO3 (aq)

	
	0.431
	MgHCO3+

	
	0.286
	CaHCO3+

	
	1.917
	CaCO3 (aq)

	
	1.28
	NaCO3-

	
	0.591
	NaHCO3 (aq)

	Na+
	99.005
	Na+

	
	0.113
	NaCl (aq)

	
	0.036
	NaNO3 (aq)

	
	0.571
	NaCO3-

	
	0.263
	NaHCO3 (aq)

	PO4-3
	0.061
	PO4-3

	
	58.653
	HPO4-2

	
	0.593
	H2PO4-

	
	0.013
	FeHPO4 (aq)

	
	0.454
	MgPO4-

	
	10.851
	MgHPO4 (aq)

	
	3.965
	CaHPO4 (aq)

	
	14.654
	CaPO4-

	
	10.569
	NaHPO4-

	
	0.133
	Na2HPO4 (aq)



Table SI2.-Continue
	Component
	% of Total Concentration
	Species Name

	PO4-3
	0.025
	NaH2PO4 (aq)

	
	0.017
	NaPO4-2

	K+
	99.791
	K+

	
	0.12
	KCl (aq)

	
	0.014
	KSO4-

	
	0.071
	KNO3 (aq)

	Ca+2
	63.283
	Ca+2

	
	0.019
	CaOH+

	
	0.317
	CaCl+

	
	0.146
	CaSO4 (aq)

	
	0.049
	CaNH3+2

	
	0.181
	CaNO3+

	
	0.022
	CaPO4-

	
	4.426
	CaHCO3+

	
	29.646
	CaCO3 (aq)

	
	1.905
	CaEDTA-2

	Cl-
	99.004
	Cl-

	
	0.06
	CaCl+

	
	0.19
	MgCl+

	
	0.745
	NaCl (aq)

	Mg+2
	77.577
	Mg+2

	
	0.44
	MgOH+

	
	0.617
	MgCl+

	
	0.14
	MgSO4 (aq)

	
	0.01
	MgHPO4 (aq)

	
	16.926
	MgCO3 (aq)

	
	4.121
	MgHCO3+

	
	0.113
	Mg2CO3+2

	
	0.055
	MgEDTA-2

	Fe+2
	0.46
	Fe+2



Table SI2.-Continue
	Component
	% of Total Concentration
	Species Name

	Fe+2
	0.241
	FeOH+

	
	0.01
	FeNH3+2

	
	0.034
	FeHCO3+

	
	55.818
	FeEDTA-2

	
	43.432
	FeOHEDTA-3

	SO4-2
	86.485
	SO4-2

	
	4.238
	MgSO4 (aq)

	
	2.74
	CaSO4 (aq)

	
	6.015
	NaSO4-

	
	0.52
	NH4SO4-

	Zn+2
	0.012
	ZnOH+

	
	0.056
	Zn(OH)2 (aq)

	
	0.112
	ZnCO3 (aq)

	
	0.029
	Zn(CO3)2-2

	
	99.666
	ZnEDTA-2

	
	0.113
	ZnOHEDTA-3

	Cu+2
	0.045
	CuCO3 (aq)

	
	0.091
	Cu(CO3)2-2

	
	99.651
	CuEDTA-2

	
	0.207
	CuOHEDTA-3

	Co+2
	0.024
	CoCO3 (aq)

	
	99.965
	CoEDTA-2

	Ni+2
	99.952
	NiEDTA-2

	
	0.047
	NiOHEDTA-3

	Mn+2
	1.734
	Mn+2

	
	0.061
	MnOH+

	
	0.011
	MnNH3+2

	
	0.174
	MnHCO3+

	
	19.399
	MnCO3 (aq)

	
	78.611
	MnEDTA-2



Table SI2.-Continue
	Component
	% of Total Concentration
	Species Name

	H3BO3
	54.906
	H3BO3

	
	42.903
	H2BO3-

	
	0.666
	MgH2BO3+

	
	0.589
	CaH2BO3+

	
	0.937
	NaH2BO3 (aq)

	EDTA-4
	2.755
	ZnEDTA-2

	
	1.844
	CuEDTA-2

	
	1.476
	NiEDTA-2

	
	1.864
	CoEDTA-2

	
	33.956
	FeEDTA-2

	
	26.421
	FeOHEDTA-3

	
	7.268
	MnEDTA-2

	
	1.09
	MgEDTA-2

	
	23.318
	CaEDTA-2


Species with ≥10% of distributions are highlighted.
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