
Table S1. Coordination Numbers of molecules around each other in the binary mixtures of FAs and MEN.
	
	 
	MCA
	

	T/K
	n MEN: n CAP
	FAs.HA--FAs.OA
	MEN.HA--MEN.OA

	 
	 
	R                           N coord
	R                      N coord

	323
	800 : 200
	1.98                  0.14
	1.98                 0.163

	300
	560 : 440
	1.98                  0.23
	1.98                 0.12

	323
	560 : 440
	1.98                  0.13
	1.98                 0.094

	353
	560 : 440
	1.98                  0.19
	1.98                 0.064

	323
	300 : 700
	1.98                  0.30
	1.98                 0.11

	
	 
	MDA
	

	T/K
	n MEN: n DEC
	FAs.HA--FAs.OA
	MEN.HA--MEN.OA

	 
	 
	R                           N coord
	R                       N coord

	323
	800 : 200
	1.98                0.16
	1.98                 0.172

	323
	650 : 350
	1.98                0.14
	1.98                 0.021

	323
	300 : 700
	1.98                0.32
	1.98                0.12

	
	 
	MLA
	

	T/K
	n MEN: n LUA
	FAs.HA--FAs.OA
	MEN.HA--MEN.OA

	 
	 
	R                           N coord
	R                       N coord

	323
	800 : 200
	1.98                  0.29
	1.98                 0.18

	300
	750 : 250
	1.98                  0.35
	1.98                  0.22

	323
	750 : 250
	1.98                  0.097
	1.98                  0.12

	353
	750 : 250
	1.98                  0.071
	1.98                  0.094

	323
	300 : 700
	1.98                  0.38
	1.98                  0.14














Table S2. The average number of hydrogen bonds between the species (N avg) in the binary mixtures.

	
	
	MCA
	

	T/K
	n OCT: n MEN
	MEN.HA – CAP.OA 
	CAP. HA-MEN.OA
	MEN.HA- MEN.OA

	323
	200:800
	97.7516          +/- 0.17
	102.472          +/- 0.25 
	133.812          +/- 0.19

	300
	440:560
	206.197          +/- 0.20
	150.186         +/- 0.33 
	154.392          +/- 0.24 

	323
	440:560
	201.205          +/- 0.37
	139.522         +/- 0.24 
	111.643          +/- 0.19

	353
	440:560
	179.798          +/- 0.29
	131.498          +/- 0.22 
	108.071          +/- 0.16

	323
	700:300
	198.868          +/- 0.33
	137.589          +/- 0.25 
	122.3814          +/- 0.11 

	
	
	MDA
	

	T/K
	n OCT: n MEN
	MEN.HA – DEC.OA
	DEC. HA-MEN.OA
	MEN.HA- MEN.OA

	323
	200:800
	 98.1353          +/- 0.27
	112.933          +/- 0.26 
	170.017         +/- 0.17

	323
	350:650
	335.607          +/- 0.11 
	127.766          +/- 0.16 
	141.777          +/-0.39

	323
	700:300
	90.9477          +/- 0.24 
	114.787          +/- 0.25 
	160.079          +/- 0.09 

	
	
	MLA
	

	T/K
	n OCT: n MEN
	MEN.HA – LUA.OA
	LUA. HA-MEN.OA
	MEN.HA- MEN.OA

	323
	200:800
	151.274          +/- 0.21 
	144.373          +/- 0.12 
	256.272          +/- 0.28 

	300
	250: 750
	198.149          +/- 0.25
	160.912          +/- 0.09 
	378.937          +/- 0.18 

	323
	250: 750
	156.97            +/- 0.37 
	158.39          +/- 0.12
	218.401          +/- 0.32 

	353
	250: 750
	138.165          +/- 0.26 
	102.61            +/- 0.19 
	182.91           +/- 0.30 

	323
	700:300
	118.569          +/- 0.19 
	131.807          +/- 0.13 
	[bookmark: _GoBack]24.8.32           +/- 0.11















Table S3.  Van der Waals, EvdW, Electrostatic, Ecoul, and intermolecular, Einter, Energies between HA MEN -- OA FAs for simulated the binary mixtures.

	
	
	MCA
	

	T/K
	n MEN: n CAP
	EVdw Kcal.mol -1
	Ecoul Kcal.mol -1
	Etotal Kcal.mol -1

	323
	200:800
	-8.6444          +/- 0.03
	-3259.48        +/- 6.44
	-3268.12        +/- 6.86

	300
	440:560
	-8.6444          +/- 0.03
	-3459.48        +/- 6.44
	-3468.12        +/- 6.86

	323
	440:560
	-8.10258         +/- 0.02
	-3235.06         +/- 16.92
	-3243.16          +/- 17.87

	353
	440:560
	-5.98               +/- 0.03
	-2009.14        +/- 17.05
	-2015.12        +/- 16.21

	
	
	MDA
	

	
	n MEN: n DEC
	
	
	

	
	
	
	
	

	323
	200:800
	-5.96267         +/- 0.037
	 -2303.25         +/- 24.93
	-2309.21         +/- 24.1

	
	
	MLA
	

	
	n MEN: n LUA
	
	

	
	
	
	
	

	323
	200:800
	-5.03504         +/- 0.02
	-1728.85         +/- 19.88
	-1733.28        +/- 20.05





[image: G:\MEN-picture\PICTUR\MEN.PNG]

Fig. S1. Schematic of menthol (MEN) molecule with the main atomic labels.




Fig. S2. Intermolecular interaction energy, Einter between MEN:FAs  for the binary mixtures of menthol and fatty acid with %FAs = 70 at 323 K.




[VALUE]
[VALUE]
[VALUE]

MCA	MDA	MLA	-3268.12	-2309.21	-1733.28	
E(Kcal/mol)
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