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S1. SAFT- MIE mODEL
Mefenamic acid and paracetamol are considered in this current work. The SAFT- Mie model of mefenamic acid is presented in Febra et al., 2021 [1]. Paracetamol is modelled with 1 x aCOH group, 4 x aCH groups, 1 x aC group, 1 x CONH group, and 1 x CH3 group. The aCOH group is embedded with two sites of type e1, one site of type e2, and one H site; the aCH group features one e1 site, and the CONH group has two e1 sites and one H site. To account for the intramolecular hydrogen bonding in paracetamol between the H atom connected to the aromatic carbon and the =O atom of the carbonyl group, two e1 sites on the CONH group are switched off. Water, acetic acid, acetone, methanol, ethanol, 1-butanol, 1-pentanol, 1,2-propanediol, 2-methyl-1-propanol, ethyl acetate, butyl acetate, isobutyl acetate, and isopropyl acetate, are considered as solvents. The like and unlike interaction parameters used to calculate the solubility of paracetamol in pure solvents are presented in Tables 1, 2, and 3 below.


Table 1: SAFT- Mie group like interaction parameters for the mixtures of paracetamol used in the current work.
	
	group 
	
	 / A
	
	
	 / K
	
	
	
	

	1
	aCOH
	1
	0.7454
	19.205
	6.0000
	431.10
	3
	1
	2
	1

	2
	aCH
	1
	0.3218
	14.756
	6.0000
	371.53
	1
	-
	1
	-

	3
	aC
	1
	0.0180
	8.0000
	6.0000
	80.000
	-
	-
	-
	-

	4
	CONH
	2
	0.7376
	29.839
	6.0000
	156.12
	1
	1
	-
	-

	5
	CH3
	1
	0.5726
	15.050
	6.0000
	256.77
	-
	-
	-
	-

	6
	CH2
	1
	0.2293
	19.871
	6.0000
	473.39
	-
	-
	-
	-

	7
	CH
	1
	0.0721
	8.0000
	6.0000
	95.621
	-
	-
	-
	-

	8
	CH3OH
	2
	0.8352
	19.235
	6.0000
	307.69
	2
	1
	2
	-

	9
	CH2OH
	2
	0.5854
	22.699
	6.0000
	407.22
	2
	1
	2
	-

	10
	CHOH
	2
	0.1896
	18.185
	6.0000
	599.66
	2
	1
	2
	-

	11
	COO
	1
	0.6526
	31.189
	6.0000
	868.92
	1
	-
	2
	-

	12
	H2O
	1
	1.0000
	17.020
	6.0000
	266.68
	2
	2
	2
	-

	13
	CH3COCH3
	3
	0.7214
	17.433
	6.0000
	286.02
	3
	1
	1
	1

	14
	COOH
	1
	0.5559
	8.0000
	6.0000
	405.78
	3
	1
	2
	2



Table 2: SAFT- Mie group unlike parameters (excluding association) for the mixtures of paracetamol used in the current work.
	k
	l
	Group k
	Group l
	 / K
	

	1
	1
	aCOH
	aCOH
	431.10
	19.205

	1
	2
	aCOH
	aCH
	448.75
	CR

	1
	3
	aCOH
	aC
	708.12
	CR

	1
	4
	aCOH
	CONH
	745.76
	CR

	1
	5
	aCOH
	CH3
	413.25
	CR

	1
	6
	aCOH
	CH2
	484.02
	CR

	1
	7
	aCOH
	CH
	CR
	CR

	1
	8
	aCOH
	CH3OH
	470.03
	CR

	1
	9
	aCOH
	CH2OH
	307.89
	41.331

	1
	10
	aCOH
	CHOH
	503.64
	CR

	1
	11
	aCOH
	COO
	458.83
	CR

	1
	12
	aCOH
	H2O
	238.77
	8.0000 

	1
	13
	aCOH
	CH3COCH3
	389.74
	CR

	1
	14
	aCOH
	COOH
	399.03
	CR

	2
	2
	aCH
	aCH
	371.53
	14.756

	2
	3
	aCH
	aC
	1002.7
	CR

	2
	4
	aCH
	CONH
	401.07
	CR

	2
	5
	aCH
	CH3
	305.81
	CR

	2
	6
	aCH
	CH2
	415.64
	CR

	2
	7
	aCH
	CH
	441.43
	CR

	2
	8
	aCH
	CH3OH
	330.19
	CR

	2
	9
	aCH
	CH2OH
	386.05
	CR

	2
	10
	aCH
	CHOH
	512.16
	CR

	2
	11
	aCH
	COO
	534.18
	22.088

	2
	12
	aCH
	H2O
	357.78
	38.640

	2
	13
	aCH
	CH3COCH3
	333.11
	CR

	2
	14
	aCH
	COOH
	331.61
	9.0687

	3
	3
	aC
	aC
	80.000
	8.0000

	3
	4
	aC
	CONH
	925.00
	CR

	3
	5
	aC
	CH3
	658.12
	CR

	3
	6
	aC
	CH2
	1500.0
	CR

	3
	7
	aC
	CH
	1771.5
	CR

	3
	8
	aC
	CH3OH
	559.39
	8.0000

	3
	9
	aC
	CH2OH
	959.86
	CR

	3
	10
	aC
	CHOH
	1829.2
	CR

	3
	11
	aC
	COO
	1423.7
	CR

	3
	12
	aC
	H2O
	563.24
	CR

	3
	13
	aC
	CH3COCH3
	611.60
	8.0000

	3
	14
	aC
	COOH
	CR
	CR

	4
	4
	CONH
	CONH
	156.12
	29.839

	4
	5
	CONH
	CH3
	430.60
	CR

	4
	6
	CONH
	CH2
	315.00
	CR

	4
	7
	CONH
	CH
	CR
	CR

	4
	8
	CONH
	CH3OH
	355.00
	CR

	4
	9
	CONH
	CH2OH
	430.00
	CR

	4
	10
	CONH
	CHOH
	CR
	CR

	4
	11
	CONH
	COO
	406.96
	CR

	4
	12
	CONH
	H2O
	379.59
	CR

	4
	13
	CONH
	CH3COCH3
	310.54
	13.359

	4
	14
	CONH
	COOH
	670.04
	CR

	5
	5
	CH3
	CH3
	256.77
	15.050

	5
	6
	CH3
	CH2
	350.77
	CR

	5
	7
	CH3
	CH
	387.48
	CR

	5
	8
	CH3
	CH3OH
	275.76
	15.537

	5
	9
	CH3
	CH2OH
	333.20
	CR

	5
	10
	CH3
	CHOH
	479.38
	CR

	5
	11
	CH3
	COO
	402.75
	CR

	5
	12
	CH3
	H2O
	358.18
	100.00

	5
	13
	CH3
	CH3COCH3
	233.48
	14.449

	5
	14
	CH3
	COOH
	255.99
	CR

	6
	6
	CH2
	CH2
	473.39
	19.871

	6
	7
	CH2
	CH
	506.21
	CR

	6
	8
	CH2
	CH3OH
	341.41
	17.050

	6
	9
	CH2
	CH2OH
	423.17
	CR

	6
	10
	CH2
	CHOH
	517.64
	CR

	6
	11
	CH2
	COO
	498.86
	CR

	6
	12
	CH2
	H2O
	423.63
	100.00

	6
	13
	CH2
	CH3COCH3
	299.48
	11.594

	6
	14
	CH2
	COOH
	413.74
	CR

	7
	7
	CH
	CH
	95.621
	8.0000

	7
	8
	CH
	CH3OH
	419.50
	CR

	7
	9
	CH
	CH2OH
	329.22
	CR

	7
	10
	CH
	CHOH
	0.0000
	CR

	7
	11
	CH
	COO
	353.65
	CR

	7
	12
	CH
	H2O
	275.75
	CR

	7
	13
	CH
	CH3COCH3
	637.29
	CR

	7
	14
	CH
	COOH
	504.99
	CR

	8
	8
	CH3OH
	CH3OH
	307.69
	19.235

	8
	9
	CH3OH
	CH2OH
	CR
	CR

	8
	10
	CH3OH
	CHOH
	CR
	CR

	8
	11
	CH3OH
	COO
	459.41
	CR

	8
	12
	CH3OH
	H2O
	278.45
	CR

	8
	13
	CH3OH
	CH3COCH3
	CR
	CR

	8
	14
	CH3OH
	COOH
	CR
	CR

	9
	9
	CH2OH
	CH2OH
	407.22
	22.699

	9
	10
	CH2OH
	CHOH
	389.23
	CR

	9
	11
	CH2OH
	COO
	549.00
	CR

	9
	12
	CH2OH
	H2O
	353.37
	CR

	9
	13
	CH2OH
	CH3COCH3
	338.47
	CR

	9
	14
	CH2OH
	COOH
	488.18
	CR

	10
	10
	CHOH
	CHOH
	599.66
	18.185

	10
	11
	CHOH
	COO
	592.06
	CR

	10
	12
	CHOH
	H2O
	479.16
	CR

	10
	13
	CHOH
	CH3COCH3
	340.81
	CR

	10
	14
	CHOH
	COOH
	1154.3
	50.000

	11
	11
	COO
	COO
	868.92
	31.189

	11
	12
	COO
	H2O
	396.81
	15.140

	11
	13
	COO
	CH3COCH3
	547.44
	CR

	11
	14
	COO
	COOH
	CR
	CR

	12
	12
	H2O
	H2O
	266.68
	17.020

	12
	13
	H2O
	CH3COCH3
	287.26
	CR

	12
	14
	H2O
	COOH
	289.76
	CR

	13
	13
	CH3COCH3
	CH3COCH3
	286.02
	17.433

	13
	14
	CH3COCH3
	COOH
	393.71
	CR

	14
	14
	COOH
	COOH
	405.78
	8.0000



Table 2: SAFT- Mie group association parameters for the mixtures of paracetamol used in the current work.
	k
	l
	Group k
	site a on group k
	Group l
	site b on group l
	 / K
	 / Å3

	1
	1
	aCOH
	H
	aCOH
	e1
	1538.1
	275.86

	1
	4
	aCOH
	e1
	CONH
	H
	2347.1
	243.36

	1
	8
	aCOH
	H
	CH3OH
	e1
	1838.2
	178.02

	1
	8
	aCOH
	e1
	CH3OH
	H
	1623.3
	178.02

	1
	9
	aCOH
	e1
	CH2OH
	H
	250.03
	25.000

	1
	9
	aCOH
	H
	CH2OH
	e1
	2182.7
	402.60

	1
	10
	aCOH
	H
	CHOH
	e1
	757.26
	78.086

	1
	10
	aCOH
	e1
	CHOH
	H
	2625.3
	78.086

	1
	11
	aCOH
	H
	COO
	e1
	2147.6
	238.02

	1
	12
	aCOH
	e1
	H2O
	H
	1798.2
	103.92

	1
	12
	aCOH
	e2
	H2O
	H
	563.56
	339.61

	1
	12
	aCOH
	H
	H2O
	e1
	2500.0
	42.470

	1
	13
	aCOH
	e1
	CH3COCH3
	H
	1053.1
	500.00

	1
	13
	aCOH
	H
	CH3COCH3
	e1
	2162.2
	935.51

	1
	14
	aCOH
	e1
	COOH
	H
	1453.1
	206.00

	1
	14
	aCOH
	H
	COOH
	e1
	1453.1
	206.00

	1
	14
	aCOH
	H
	COOH
	e2
	1453.1
	206.00

	2
	4
	aCH
	e1
	CONH
	H
	2211.1
	50.000

	2
	12
	aCH
	e1
	H2O
	H
	563.56
	339.61

	4
	8
	CONH
	H
	CH3OH
	e1
	2900.0
	60.000

	4
	9
	CONH
	H
	CH2OH
	e1
	3600.0
	10.000

	4
	10
	CONH
	H
	CHOH
	e1
	3750.0
	2.0000

	4
	11
	CONH
	H
	COO
	e1
	2500.0
	50.000

	4
	12
	CONH
	H
	H2O
	e1
	3061.5
	130.81

	4
	13
	CONH
	H
	CH3COCH3
	e1
	4352.6
	25.063

	4
	13
	CONH
	H
	CH3COCH3
	e2
	3057.0
	248.78

	4
	14
	CONH
	H
	COOH
	e1
	CR
	CR

	4
	14
	CONH
	H
	COOH
	e2
	CR
	CR

	8
	8
	CH3OH
	H
	CH3OH
	e1
	2062.1
	106.57

	8
	9
	CH3OH
	e1
	CH2OH
	H
	CR
	CR

	8
	9
	CH3OH
	H
	CH2OH
	e1
	CR
	CR

	8
	10
	CH3OH
	e1
	CHOH
	H
	CR
	CR

	8
	10
	CH3OH
	H
	CHOH
	e1
	CR
	CR

	8
	11
	CH3OH
	H
	COO
	e1
	2441.7
	10.000

	8
	12
	CH3OH
	e1
	H2O
	H
	1993.5
	104.11

	8
	12
	CH3OH
	H
	H2O
	e1
	1993.5
	104.11

	8
	13
	CH3OH
	e1
	CH3COCH3
	H
	CR
	CR

	8
	13
	CH3OH
	H
	CH3COCH3
	e1
	CR
	CR

	8
	14
	CH3OH
	e1
	COO
	H
	CR
	CR

	8
	14
	CH3OH
	H
	COOH
	e1
	CR
	CR

	8
	14
	CH3OH
	H
	COOH
	e2
	CR
	CR

	9
	9
	CH2OH
	H
	CH2OH
	e1
	2097.9
	62.309

	9
	10
	CH2OH
	H
	CHOH
	e1
	2500.0
	10.444

	9
	10
	CH2OH
	e1
	CHOH
	H
	1464.1
	591.55

	9
	11
	CH2OH
	H
	COO
	e1
	1052.0
	691.23

	9
	12
	CH2OH
	e1
	H2O
	H
	2153.2
	147.40

	9
	12
	CH2OH
	H
	H2O
	e1
	621.68
	425.00

	9
	13
	CH2OH
	e1
	CH3COCH3
	H
	686.93
	585.99

	9
	13
	CH2OH
	H
	CH3COCH3
	e1
	1844.8
	991.95

	9
	14
	CH2OH
	e1
	COOH
	H
	3238.4
	36.050

	9
	14
	CH2OH
	H
	COOH
	e1
	1062.1
	210.67

	9
	14
	CH2OH
	H
	COOH
	e2
	997.89
	227.07

	10
	10
	CHOH
	H
	CHOH
	e1
	2480.6
	8.4740

	10
	11
	CHOH
	H
	COO
	e1
	1738.6
	99.514

	10
	12
	CHOH
	e1
	H2O
	H
	2140.9
	19.478

	10
	12
	CHOH
	H
	H2O
	e1
	2289.1
	63.813

	10
	13
	CHOH
	e1
	CH3COCH3
	H
	1186.9
	731.08

	10
	13
	CHOH
	H
	CH3COCH3
	e1
	1323.1
	635.37

	10
	14
	CHOH
	e1
	COOH
	H
	4000.0
	10.834

	10
	14
	CHOH
	H
	COOH
	e1
	305.02
	1.0000

	10
	14
	CHOH
	H
	COOH
	e2
	319.87
	0.1000

	11
	12
	COO
	e1
	H2O
	H
	1245.8
	454.98

	11
	14
	COO
	e1
	COOH
	H
	CR
	CR

	12
	12
	H2O
	H
	H2O
	e1
	1985.4
	101.69

	12
	13
	H2O
	e1
	CH3COCH3
	H
	1386.8
	188.83

	12
	13
	H2O
	H
	CH3COCH3
	e1
	1588.7
	772.77

	12
	13
	H2O
	H
	CH3COCH3
	e2
	417.24
	1304.3

	12
	14
	H2O
	e1
	COOH
	H
	2567.7
	270.09

	12
	14
	H2O
	H
	COOH
	e1
	1451.8
	280.89

	12
	14
	H2O
	H
	COOH
	e2
	1252.6
	150.98

	13
	13
	CH3COCH3
	H
	CH3COCH3
	e1
	980.20
	2865.2

	14
	14
	COOH
	H
	COOH
	H
	6427.9
	0.8062


 
 The melting properties of paracetamol and the impurities (metacetamol and acetanilide) used in the current work are given in the Table 4.
Table 4: Melting temperature  and molar enthalpy of melting  of different compounds used in the solubility predictions in the current work.
	Compound i
	 / K
	Δ / (kJ mol-1)
	Ref.

	Paracetamol
	443.2
	27.6
	[2]

	Metacetamol
	420.65
	23
	[3]

	Acetanilide
	386.9
	21.4
	[4]
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