Computational study of the interaction between azo dye (RR141) and Hematite α-Fe2O3(111) Surface: A DFT and MDs Study
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Fig.1Sa: the 3D structure of RR141 optimized by B3LYP/6-31G++(d,p) in vacuum 
(Black-carbon atoms, white-hydrogen atoms, red-oxygen atoms, blue-nitrogen atoms, yellow-sulphur atoms, and green-sodium atoms).
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Fig.1Sb:  3D structure of RR141 optimized by B3LYP/6-31G++(d,p) in water 
(Black-carbon atoms, white-hydrogen atoms, red-oxygen atoms, blue-nitrogen atoms, yellow-sulphur atoms, and green-sodium atoms).

Fig.2a : Representation plot  for LUMO of RR141 optimized structure in vacuum at B3LYP/6-31++G(d,p)



Fig.2 : Representation plot for HOMO of RR141 optimized structure in vacuum at B3LYP/6-31++G(d,p)



Table.1S Geometries data length (Å) and angles (º) of RR141.
	Torsional angles
	Vacuum
	 water
	X-ray diffraction

	C6-N16=N30-C17
	+174.62
	-171.40
	171.74

	C65-N71=N87-C72
	+174.75
	-175.16
	174.75

	[bookmark: _Hlk11182211]N30-C17-C18-O111
	-2.72
	+1.33
	-1.95

	N71-C65-C60-O70
	-0.20
	-5.09
	-1.95

	N87-C72-C73-S91
	-1.91
	2.60
	-2.57

	N16-C6-C5-S128
	7.86
	-8.17
	-8.17

	Bond lengths

	-N16=N30-
	1.237
	1.253
	1.2570

	-N71=N87-
	1.237
	1.258
	1.2537

	-C18-O111-
	1.351
	1.385
	1.3832

	-C60-O70-
	1.352
	1.383
	1.3832

	-C17-N30=
	1.432
	1.416
	1.4199

	-C6-N16=
	1.432
	1.417
	1.4197

	-C65-N71=
	1.432
	1.416
	1.4198

	=N87-C72-
	1.435
	1.420
	1.4199

	Bond angles

	C6-N16=N30
	116.98
	111.29
	111.36

	N16=N30-C17
	117.10
	110.95
	112.07

	C17-C18-O111
	124.23
	119.62
	120.24

	C65-C60-O70
	124.72
	116.51
	120.24

	C65-N71=N87
	118.30
	110.90
	112.07

	N71=N87-C72
	114.62
	112.37
	111.36
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	Gas-phase
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	Aqueous phase


Fig. 3: MPA of RR141 in a vacuum and aqueous media.











Table 2S: Fukui indices for heteroatoms N and O of RR141 in a vacuum and aqueous media.

	
Atoms
	Aqueous phase
	Gas-phase
	[bookmark: _GoBack]
Atoms
	Aqueous phase
	Gas-phase

	
	
	
	
	
	
	
	
	
	

	N ( 16)
	-1.66
	-0.19
	-0.91
	-2.26
	O ( 98)
	0.03
	0.09
	0.09
	0.16

	N ( 30)
	-1. 37
	0.45
	-0.81
	-1.67
	O ( 99)
	0.16
	0.05
	0.21
	-0.07

	N ( 34)
	0.37
	-0.10
	0.30
	-0.07
	O (100)
	0.15
	0.11
	0.11
	0.19

	N ( 45)
	0.37
	0.16
	0.25
	-0.01
	O (101)
	0.02
	0.10
	0.13
	0.13

	N ( 49)
	0.38
	0.15
	0.26
	-0.02
	O (102)
	0.01
	0.12
	0.14
	0.15

	N ( 50)
	0.39
	0.12
	0.19
	0.12
	S (103)
	0.03
	0.01
	0.15
	-0.09

	N ( 51)
	-0.15
	0.24
	0.17
	-0.24
	S (104)
	-0.01
	0.08
	-0.08
	0.02

	N ( 52)
	0.29
	0.11
	0.11
	-0.27
	O (111)
	-1.03
	0.29
	0.20
	-1.02

	N ( 53)
	0.39
	0.10
	0.18
	-0.20
	O (113)
	0.13
	0.18
	0.18
	0.19

	N ( 54)
	0.29
	0.11
	0.21
	0.20
	O (114)
	0.21
	0.01
	0.30
	0.69

	N ( 55)
	-0.18
	0.17
	0.13
	-0.13
	O (115)
	0.02
	0.10
	0.19
	0.09

	N ( 69)
	0.12
	-0.04
	-0.17
	-0.08
	O (116)
	0.06
	0.04
	0.12
	0.15

	O ( 70)
	-1.25
	0.08
	-0.16
	-1.20
	O (117)
	0.04
	0.19
	0.24
	1.37

	N ( 71)
	-2.79
	0.34
	-0.93
	-2.73
	O (118)
	0.16
	0.08
	0.15
	0.44

	N ( 87)
	-1.38
	0.62
	-1.05
	-1.16
	S (119)
	-0.08
	0.04
	-0.21
	0.17

	O ( 88)
	0.13
	0.10
	0.27
	0.07
	S (120)
	0.03
	0.01
	0.09
	-0.04

	O ( 89)
	0.15
	0.09
	-0.04
	0.36
	O (121)
	0.24
	-0.01
	0.16
	0.20

	O ( 90)
	0.03
	0.17
	0.15
	-0.18
	O (122)
	0.04
	0.03
	0.21
	0.07

	S ( 91)
	0.05
	0.02
	-0.04
	0.04
	O (123)
	0.04
	0.03
	-0.06
	0.25

	O ( 92)
	0.01
	0.06
	0.03
	0.24
	O (124)
	0.08
	-0.01
	0.22
	-0.05

	S ( 93)
	-0.03
	0.04
	-0.04
	0.07
	O (125)
	-0.10
	0.21
	-0.26
	0.53

	O ( 94)
	0.03
	0.05
	0.13
	0.04
	O (126)
	0.19
	0.05
	0.19
	0.15

	O ( 95)
	0.02
	0.06
	0.14
	0.07
	S (127)
	-0.06
	0.07
	-0.01
	0.04

	O ( 97)
	0.12
	0.17
	0.21
	-0.70
	S (128)
	0.05
	-0.05
	-0.02
	-0.06
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