Table.1. Names of the simulated eutectic solvents and their different combinations with abbreviations, and the HBA: HBD ratios in the binary mixtures.
	Name
	HBD
	HBA
	%FAs
	n HBA: n HBD

	CCA (DES1)
	Caprylic acid (CAP)
	choline chloride [Ch+][Cl-]
	30, 50, 70
	300:700, 500:500, 700:300

	CLA
(DES2)
	Lauric acid (LUA)
	choline chloride [Ch+][Cl-]
	30, 50, 70
	300:700, 500:500, 700:300



Table 2. MD Simulated Non-bonded Interaction Energies (Van der Waals, Evdw, Electrostatic, Ecoul, and intermolecular, Einter, kcal/mol) between the Different Pairs of HBA−HBD−Water for the Different Systems Calculated at 353 K.
	 
	 
	
	 CCA
	 
	 

	n HBA : n HBD
	component pairs
	Evdw
	ECoul
	Etotal
	relative stability
 factor (S)

	
	Salt – water
	-6.04
	-12.5565
	-18.5965
	

	300 : 700
	Salt – FAs
	-13.1565
	-23.53296
	-29.5729
	0.107255

	
	FAs – water
	-7.66
	-249.4691
	-257.1292
	

	
	
	
	
	
	

	
	Salt – water
	-5.3200
	-139.9626
	-145.2826
	

	500 : 500
	Salt – FAs
	-7.66
	-116.40756
	-124.0676
	0.327813

	
	FAs – water
	-10.2
	-222.9875
	-233.1876
	

	
	
	
	
	
	

	
	Salt – water
	-2.5
	-116.04365
	-118.5436
	

	700 : 300
	Salt – FAs
	-7.34
	-173.7855
	-181.1255
	0.878032

	 
	FAs – water
	-16.26
	-79.8365
	-96.0965
	

	 
	 
	
	CLA
	 
	

	n HBA : n HBD
	component pairs
	Evdw
	ECoul
	Etotal
	relative stability
 factor (S)

	
	Salt – water
	-20.42
	-94.5893
	-115.0094
	

	300 : 700
	Salt – FAs
	0.3612
	-137.4788
	-137.1176
	0.36219

	
	FAs – water
	-7.84
	-255.7198
	-263.55988
	

	
	
	
	
	
	

	
	Salt – water
	-5.03
	-174.7148
	-179.7449
	

	500 : 500
	Salt – FAs
	1.06
	-196.7638
	-195.70383
	0.680039

	
	FAs – water
	-14.93
	-93.1084
	-108.0385
	

	
	
	
	
	
	

	
	Salt – water
	-3.6930
	-193.606
	-197.2936
	

	700 : 300
	Salt – FAs
	-5.23
	-304.53
	-309.7675
	0.843856

	 
	FAs – water
	-16.77
	-127.1285
	-143.8986
	









Table 3. The calculated self-diffusion coefficient of the species from the slope of MSD plots for the binary mixtures.  
	
	
	D Å 2 ns -1
	
	

	n [Ch+ [Cl-] : n FAs
	 
	CCA
	 
	 

	
	Ch+
	Cl-
	FAs
	 

	300 700
	0.0754
	0.2214
	0.27035
	

	500 500
	0.3968
	0.4172
	2.3433
	

	700 300
	0.01581
	0.0144
	0.0198
	

	
	 
	TLA
	 
	

	300 700
	0.0951
	0.0554
	0.2434
	

	500 500
	0.2147
	0.1934
	0.6476
	

	700 300
	0.192
	0.1920
	0.5825
	 






Table 4. The density distribution function (dens) and the shear viscosity (η) of the binary mixtures from simulations.
	 
	Binary mixtures of CAP and [Ch+][Cl-]

	n [Ch+ Cl-] : n FAs
	       dens /distance (Å)
	η/mPa s

	
	R
	dens
	

	300 700
	2.10
	0.18690615
	6.398

	500 500
	2.10
	0.558633128
	16.444

	700 300
	2.10
	0.937019495
	26.309

	
	
	
	






