Selection of solvents based on Hansen solubility parameters for calix[4]arene acetic acid derivatives as extractants of metal ions
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Fig. S1	Effect of the equilibrium pH on the distribution ratio of Pb(II): O/A = 0.2, pHeq 1.21-2.02 (in chloroform) or 1.90-3.82 (in 2-NON), [tOct[4]CH2COOH]=1.0×10-2 mol/L, [Pb(II)]init = 0.1×10-3 mol/L. The dashed lines are the theoretical line.
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Fig. S2	Effect of the concentration of tOct[4]CH2COOH on the distribution ratio of Pb(II): O/A = 0.2, pHeq 1.43±0.01 (in chloroform) or 2.74±0.01 (in 2-NON), [tOct[4]CH2COOH]=0.1×10-3–10.0×10-3 mol/L, [Pb(II)]init = 0.1×10-3 mol/L. The solid line is the theoretical line.



Table S1. Hansen solubility parameters of solvents and solubility of tBu[4]CH2COOH in each solvent.
	Solvent
	δD1
	δP1
	δH1
	Solubility
	RED

	Acetic Acid
	14.5
	8
	13.5
	insoluble
	1.82

	Acetone
	15.5
	10.4
	7
	soluble
	1.121*

	Acetophenone
	18.8
	9
	4
	soluble
	1.137*

	Anisole
	17.8
	4.4
	6.9
	insoluble
	0.635#

	Benzyl Alcohol
	18.4
	6.3
	13.7
	soluble
	1.431*

	γ-Butyrolactone (Gbl)
	18
	16.6
	7.4
	insoluble
	2.159

	Chloroform
	17.8
	3.1
	5.7
	soluble
	0.99

	Cycloheptanone
	17.2
	10.6
	4.8
	insoluble
	1.027

	Cyclohexane
	16.8
	0
	0.2
	insoluble
	2.284

	Diacetone Alcohol
	15.8
	8.2
	10.8
	insoluble
	1.009

	Dibenzyl Ether
	19.6
	3.4
	5.2
	insoluble
	1.398

	Diethyl Ketone
	15.8
	7.6
	4.7
	soluble
	0.956

	Diethylene Glycol
	16.6
	12
	19
	insoluble
	2.773

	Dipropylene Glycol
	16.5
	10.6
	17.7
	insoluble
	2.399

	Dodecane
	16
	0
	0
	insoluble
	2.379

	Ethanol
	15.8
	8.8
	19.4
	insoluble
	2.725

	Ethyl Acetate
	15.8
	5.3
	7.2
	soluble
	0.782

	Hexane
	14.9
	0
	0
	insoluble
	2.544

	Isopropyl Ether
	15.1
	3.2
	3.2
	insoluble
	1.634

	2-Methyl Cyclohexanone
	17.6
	7.8
	4.7
	soluble
	0.694

	Methyl Ethyl Ketone (Mek)
	16
	9
	5.1
	soluble
	0.935

	Methyl Isoamyl Ketone
	16
	5.7
	4.1
	soluble
	1.028*

	Methyl Isobutyl Ketone (Mibk)
	15.3
	6.1
	4.1
	insoluble
	1.216

	Octanoic Acid
	15.7
	3.3
	8.2
	insoluble
	1.099

	1-Octanol
	16
	5
	11.2
	soluble
	1.077*

	1-Propanol
	16
	6.8
	17.4
	insoluble
	2.243

	2-Propanol
	15.8
	6.1
	16.4
	insoluble
	2.066

	Propionic Acid
	14.7
	5.3
	12.4
	insoluble
	1.616

	Tetrahydrofuran (Thf)
	16.8
	5.7
	8
	soluble
	0.376

	Toluene
	18
	1.4
	2
	insoluble
	1.793

	2,2,4-Trimethylpentane
	14.1
	0
	0
	insoluble
	2.714

	Water
	15.5
	16
	42.3
	insoluble
	7.994

	p-Xylene
	17.8
	1
	3.1
	insoluble
	1.686

	Dipropyl Ketone
	15.8
	7.6
	4.9
	insoluble
	0.926#

	Diethylene Glycol Dibutyl Ether
	15.8
	4.7
	4.4
	insoluble
	1.116

	Isopropyl Benzene (Cumene)
	18.1
	1.2
	1.2
	insoluble
	1.958

	1,2-Dimethoxybenzene
	19.2
	4.4
	9.4
	insoluble
	1.082

	1,1,3,3-Tetramethoxypropane
	15
	7.1
	6.8
	insoluble
	1.052

	1-Nonanol
	16
	4.8
	11
	insoluble
	1.064

	Hexanoic Acid
	16.3
	4.2
	11.5
	insoluble
	1.148

	Diphenyl Ether
	19.4
	3.4
	4
	insoluble
	1.465

	1,8-Cineole (Eucalyptol)
	16.7
	4.6
	3.4
	insoluble
	1.121

	Cyclopentyl Methyl Ether (Cpme)
	16.7
	4.3
	4.3
	soluble
	0.996

	Nonylbenzene
	16.9
	1.4
	2.1
	insoluble
	1.762

	2-Nonanone
	16.1
	5.1
	3.5
	insoluble
	1.153

	1-Phenyl-1-Butanone
	18
	5.6
	3.6
	insoluble
	1

	p-Methylacetophenone
	18.8
	6.9
	4.4
	soluble
	0.978

	3,4-Dimethoxyphenylacetone
	18.7
	5.2
	10
	insoluble
	0.894#

	Valerophenone
	17.9
	5.3
	3.5
	insoluble
	1.03

	2-Methyl Valeric Acid
	16.1
	5.3
	11.1
	insoluble
	1.01


1 HSPs (δD, δP, δH) [M Pa1/2] values were introduced from HSPiP software ver.5. [22]
* wrong out (soluble but RED > 1)
# wrong in (insoluble but RED < 1)





Table S2. Hansen solubility parameters of solvents and solubility of tOct[4]CH2COOH in each solvent.
	Solvent
	δD1
	δP1
	δH1
	Score
	RED

	Acetic Acid
	14.5
	8
	13.5
	insoluble
	2.769

	Acetone
	15.5
	10.4
	7
	insoluble
	1.789

	Acetophenone
	18.8
	9
	4
	soluble
	1.336*

	Anisole
	17.8
	4.4
	6.9
	soluble
	0.674

	Benzyl Alcohol
	18.4
	6.3
	13.7
	insoluble
	2.415

	γ-Butyrolactone (Gbl)
	18
	16.6
	7.4
	insoluble
	3.092

	Chloroform
	17.8
	3.1
	5.7
	soluble
	0.575

	Cycloheptanone
	17.2
	10.6
	4.8
	insoluble
	1.482

	Cyclohexane
	16.8
	0
	0.2
	insoluble
	1.599

	Diacetone Alcohol
	15.8
	8.2
	10.8
	insoluble
	1.949

	Dibenzyl Ether
	19.6
	3.4
	5.2
	insoluble
	1.237

	Diethyl Ketone
	15.8
	7.6
	4.7
	insoluble
	1.026

	Diethylene Glycol
	16.6
	12
	19
	insoluble
	4.081

	Dipropylene Glycol
	16.5
	10.6
	17.7
	insoluble
	3.643

	Dodecane
	16
	0
	0
	insoluble
	1.732

	Ethanol
	15.8
	8.8
	19.4
	insoluble
	3.939

	Ethyl Acetate
	15.8
	5.3
	7.2
	insoluble
	1.005

	Hexane
	14.9
	0
	0
	insoluble
	1.996

	Isopropyl Ether
	15.1
	3.2
	3.2
	insoluble
	1.176

	2-Methyl Cyclohexanone
	17.6
	7.8
	4.7
	soluble
	0.802

	Methyl Ethyl Ketone (Mek)
	16
	9
	5.1
	insoluble
	1.255

	Methyl Isoamyl Ketone
	16
	5.7
	4.1
	soluble
	0.676

	Methyl Isobutyl Ketone (Mibk)
	15.3
	6.1
	4.1
	soluble
	1.037*

	Octanoic Acid
	15.7
	3.3
	8.2
	insoluble
	1.259

	1-Octanol
	16
	5
	11.2
	insoluble
	1.796

	1-Propanol
	16
	6.8
	17.4
	insoluble
	3.335

	2-Propanol
	15.8
	6.1
	16.4
	insoluble
	3.09

	Propionic Acid
	14.7
	5.3
	12.4
	insoluble
	2.361

	Tetrahydrofuran (Thf)
	16.8
	5.7
	8
	soluble
	0.946

	Toluene
	18
	1.4
	2
	soluble
	1.095*

	2,2,4-Trimethylpentane
	14.1
	0
	0
	insoluble
	2.254

	Water
	15.5
	16
	42.3
	insoluble
	9.911

	p-Xylene
	17.8
	1
	3.1
	insoluble
	1.021

	Dipropyl Ketone
	15.8
	7.6
	4.9
	insoluble
	1.03

	Diethylene Glycol Dibutyl Ether
	15.8
	4.7
	4.4
	soluble
	0.72

	Isopropyl Benzene (Cumene)
	18.1
	1.2
	1.2
	insoluble
	1.269

	1,2-Dimethoxybenzene
	19.2
	4.4
	9.4
	insoluble
	1.577

	1,1,3,3-Tetramethoxypropane
	15
	7.1
	6.8
	insoluble
	1.4

	1-Nonanol
	16
	4.8
	11
	insoluble
	1.748

	Hexanoic Acid
	16.3
	4.2
	11.5
	insoluble
	1.825

	Diphenyl Ether
	19.4
	3.4
	4
	insoluble
	1.133

	1,8-Cineole (Eucalyptol)
	16.7
	4.6
	3.4
	soluble
	0.38

	Cyclopentyl Methyl Ether (Cpme)
	16.7
	4.3
	4.3
	soluble
	0.289

	Nonylbenzene
	16.9
	1.4
	2.1
	insoluble
	1.026

	2-Nonanone
	16.1
	5.1
	3.5
	soluble
	0.628

	1-Phenyl-1-Butanone
	18
	5.6
	3.6
	insoluble
	0.494#

	p-Methylacetophenone
	18.8
	6.9
	4.4
	soluble
	0.957

	3,4-Dimethoxyphenylacetone
	18.7
	5.2
	10
	insoluble
	1.57

	Valerophenone
	17.9
	5.3
	3.5
	insoluble
	0.437#

	2-Methyl Valeric Acid
	16.1
	5.3
	11.1
	insoluble
	1.761


1 HSPs (δD, δP, δH) [M Pa1/2] values were introduced from HSPiP software ver.5. [22]
* wrong out (soluble but RED > 1)
# wrong in (insoluble but RED < 1)
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