Table S1. Characteristics of acid-base indicators.
 
	Name
	Abbreviation
	Structure
	pKa
	The pH range of the color transition [16] 
	Color change in aqueous solutions [16] 

	1
	2
	3
	4
	5
	6

	

	Azolitmine

	AZ
	

	6.4 [17]

	4.5-8.3
	red – orange

	Azine dye

	Lacmoid
	LA
	

	5.31 [16]

	4.4-6.4
	orange-red – purple

	Azo dyes

	Methyl Red
	MR
	

	2.5
4.95 [16]
	4.4-6.2
	red – yellow

	TropaeolineO
	TrO
	

	-0.8 (4’-SO3H)
0.5 (-N=N-)
6.5 (2-OH) 
12.0 (4‑OH) [18]
	11.0-12.7
	yellow – red

	TropaeolineOO
	TrOO
	

	-0.6 (4’-SO3H)
0.8 (-N=N-) 
2.0 (-NH-)[19]
	1.3-3.2
	red – yellow



Continuation of table S1
	1
	2
	3
	4
	5
	6

	Tropaeoline OOO
	TrOOO
	

	‑0.7 (4’‑SO3H) 
2.0 (-N=N-)
8.5 (2-OH) [20]
	7.4-8.6
10.2-11.8
	amber – orange
orange – red

	Congo Red
	CoR
	

	3.0 
4.1 [19]

	3.0-5.2
	blue-red – purple

	Triphenylmethine dyes

	Bromocresol green
	BCG
	

	0.3 (=OH+)
4.6 (4-OH)[18]

	3.8-5.4
	yellow – blue-green

	Bromoxylenol blue 
	BXB

	

	-1.5 (=OH+) [20]
6.80 (4-OH)[21]
	6.0-7.6
	yellow – blue



Continuation of table S1
	1
	2
	3
	4
	5
	6

	Bromophenolblue
	BPB
	

	0.3 (=OH+)
4.0 (4-OH)[18]

	3.0-4.6
	yellow – blue-purple

	
Xylenolorange
	XO
	

	-1.10(=OH+)
0,70 (-СООН)
1.12 (-СООН)
2.53 (-СООН)
3.05 (-СООН)
6.31(4-OH)
10.45 (≡NH+)
12.38(≡NH+)[18]
	6.4-10.4
	yellow –orange-red

	Phenolred
	PR

	

	1.2 (=OH+)
8.4 (4-OH) [18]

	6.8-8.4
	yellow –red





Table S2. Colorimetric functions R, G, B of initial IFCS-І samples. 
	Reagent
	Na3Cit
	(MEAH)3Cit
	3MEA-(MEAH)3Cit
	(PEPAH)3Cit
	3PEPA-(PEPAH)3Cit

	Ind
	R0
	G0
	B0
	R0
	G0
	B0
	R0
	G0
	B0
	R0
	G0
	B0
	R0
	G0
	B0

	Az
	251
	184
	188
	241
	199
	193
	149
	214
	244
	221
	157
	151
	220
	157
	151

	LA
	
	
	
	42
	96
	148
	146
	162
	169
	143
	183
	190
	143
	183
	189

	MR
	253
	157
	143
	253
	167
	87
	254
	209
	48
	251
	226
	176
	252
	225
	177

	TrO
	253
	164
	121
	163
	114
	44
	251
	225
	120
	253
	179
	62
	253
	177
	33

	TrOO
	253
	251
	112
	254
	160
	22
	253
	224
	53
	248
	192
	116
	247
	192
	118

	TrOOO
	253
	201
	170
	254
	76
	15
	254
	233
	191
	245
	72
	49
	246
	73
	49

	CoR
	253
	94
	110
	229
	113
	131
	254
	83
	104
	246
	49
	62
	245
	49
	62

	BCG
	
	
	
	6
	86
	193
	5
	58
	163
	48
	113
	148
	47
	114
	148

	BXB
	253
	239
	85
	168
	167
	59
	68
	150
	221
	237
	117
	25
	237
	117
	25

	BPB
	86
	175
	180
	28
	73
	166
	188
	159
	199
	51
	102
	170
	51
	104
	172

	XO
	
	
	
	208
	143
	109
	224
	184
	219
	230
	181
	131
	228
	180
	130

	PR
	253
	176
	102
	254
	75
	9
	161
	149
	210
	127
	119
	135
	128
	121
	135



Table S3. Colorimetric functions R, G, B of “responded” IFCS-І samples to SO2.
	Reagent
	Na3Cit
	(MEAH)3Cit
	3MEA-(MEAH)3Cit
	(PEPAH)3Cit
	3PEPA-(PEPAH)3Cit

	Ind
	Rr
	Gr
	Br
	Rr
	Gr
	Br
	Rr
	Gr
	Br
	Rr
	Gr
	Br
	Rr
	Gr
	Br

	Az
	250
	184
	191
	249
	213
	202
	251
	217
	208
	223
	165
	157
	223
	164
	157

	LA
	
	
	
	67
	117
	158
	179
	171
	170
	152
	181
	188
	150
	199
	202

	MR
	254
	156
	144
	253
	165
	109
	253
	173
	84
	254
	242
	192
	254
	241
	191

	TrO
	253
	169
	111
	166
	110
	38
	250
	222
	117
	254
	192
	93
	253
	230
	115

	TrOO
	254
	253
	140
	253
	160
	17
	254
	229
	61
	250
	198
	118
	250
	198
	118

	TrOOO
	253
	204
	167
	254
	116
	48
	253
	246
	210
	245
	105
	77
	247
	106
	79

	CoR
	254
	91
	106
	221
	114
	133
	254
	79
	90
	244
	40
	53
	242
	39
	52

	BCG
	
	
	
	10
	97
	191
	14
	85
	157
	72
	141
	159
	49
	113
	145

	BXB
	253
	240
	89
	212
	174
	46
	241
	234
	131
	245
	116
	19
	245
	116
	19

	BPB
	75
	165
	186
	21
	74
	183
	207
	183
	199
	69
	133
	177
	52
	108
	172

	XO
	
	
	
	218
	147
	103
	250
	230
	197
	239
	186
	128
	240
	186
	127

	PR
	253
	186
	105
	254
	110
	34
	147
	212
	223
	130
	180
	188
	131
	181
	187





Table S4. Confidence intervals (R0, G0, B0) and relative standard deviations (RSD, % ) of the initial IFCS-І samples colorimetric functions. 
	Reagent
	Na3Cit
	(MEAH)3Cit
	3MEA-(MEAH)3Cit
	(PEPAH)3Cit
	3PEPA-(PEPAH)3Cit

	Ind
	R0;RSD
	G0;RSD
	B0;RSD
	R0;RSD
	G0;RSD
	B0;RSD
	R0;RSD
	G0;RSD
	B0;RSD
	R0;RSD
	G0;RSD
	B0;RSD
	R0;RSD
	G0;RSD
	B0;RSD

	Az
	5; 0,83
	4; 0,94
	5; 1,11
	4; 0,72
	5; 1,04
	4; 0,79
	4; 1,02
	5; 0,97
	6; 1,03
	4; 0,69
	4; 0,97
	3; 0,76
	4; 0,79
	3; 0,74
	1; 0,38

	LA
	
	
	
	1; 1,39
	1; 0,60
	5; 1,40
	1; 0,39
	2; 0,62
	3; 0,68
	3; 0,81
	4; 0,84
	4; 0,91
	1; 0,41
	4; 0,83
	1; 0,31

	MR
	2; 0,40
	4; 0,97
	3; 0,81
	2; 0,40
	4; 1,04
	1; 0,67
	1; 0,23
	4; 0,83
	4; 3,20
	4; 0,69
	7; 1,28
	7; 1,50
	5; 0,79
	6; 1,12
	4; 0,98

	TrO
	2; 0,40
	3; 0,70
	3; 0,95
	5; 1,23
	4; 1,52
	2; 2,27
	1; 0,23
	4; 0,77
	3; 0,96
	2; 0,40
	5; 1,12
	2; 1,61
	1; 0,23
	3; 0,65
	2; 3,03

	TrOO
	1; 0,23
	4; 0,69
	3; 1,03
	1; 0,23
	4; 1,08
	1; 2,62
	2; 0,39
	6; 1,12
	2; 1,89
	5; 0,81
	4; 0,90
	3; 1,00
	4; 0,70
	3; 0,60
	3; 0,98

	TrOOO
	2; 0,40
	4; 0,86
	4; 0,90
	2; 0,39
	3; 1,52
	1; 3,85
	2; 0,39
	6; 1,08
	5; 1,09
	4; 0,71
	3; 1,60
	2; 2,04
	6; 1,02
	3; 1,62
	2; 2,04

	CoR
	2; 0,40
	3; 1,23
	2; 0,91
	5; 0,91
	3; 1,02
	3; 0,90
	1; 0,23
	4; 2,09
	3; 1,14
	5; 0,85
	2; 2,04
	2; 1,61
	4; 0,71
	2; 1,86
	2; 1,23

	BCG
	
	
	
	1; 9,62
	2; 1,16
	5; 1,08
	0; 0
	2; 1,72
	4; 1,06
	2; 2,08
	4; 1,53
	3; 0,78
	2; 2,13
	3; 1,01
	1; 9,62

	BXB
	1; 0,23
	5; 0,87
	2; 1,18
	4; 1,03
	4; 0,91
	2; 1,69
	3; 1,74
	4; 1,15
	7; 1,31
	6; 1,06
	3; 0,99
	1; 2,31
	5; 0,88
	3; 0,99
	1; 2,31

	BPB
	2; 1,16
	5; 1,14
	4; 0,85
	1; 2,06
	3; 1,62
	5; 1,25
	4; 0,81
	4; 1,09
	5; 1,01
	1; 1,13
	3; 1,13
	4; 1,02
	2; 1,96
	3; 1,14
	3; 0,69

	XO
	
	
	
	5; 0,96
	3; 0,81
	3; 1,06
	4; 0,68
	2; 0,54
	5; 0,91
	6; 1,09
	6; 1,39
	1; 0,44
	4; 0,76
	3; 0,66
	5; 1,54

	PR
	2; 0,40
	5; 1,14
	3; 1,16
	1; 0,23
	3; 1,54
	1; 6,42
	4; 1,08
	4; 1,03
	6; 1,20
	5; 1,64
	2; 0,84
	4; 1,13
	5; 1,56
	4; 1,43
	3; 0,88





Table S5. Confidence intervals (Rr, Gr, Br) and relative standard deviations (RSD, % ) of the “responded” IFCS-І samples colorimetric functions. 

	Reagent
	Na3Cit
	(MEAH)3Cit
	3MEA-(MEAH)3Cit
	(PEPAH)3Cit
	3PEPA-(PEPAH)3Cit

	Ind
	Rr;RSD
	Gr;RSD
	Br;RSD
	Rr;RSD
	Gr;RSD
	Br;RSD
	Rr;RSD
	Gr;RSD
	Br;RSD
	Rr;RSD
	Gr;RSD
	Br;RSD
	Rr;RSD
	Gr;RSD
	Br;RSD

	Az
	4;0,61
	6;1,37
	2;0,52
	5;0,80
	7;1,24
	7;1,43
	3;0,46
	4;0,80
	7;1,39
	5;0,93
	3;0,72
	6;1,47
	6;1,13
	4;0,93
	3;0,75

	LA
	
	
	
	2;1,49
	4;1,48
	3;0,73
	4;0,85
	6;1,47
	3;0,70
	5;1,37
	6;1,28
	5;1,06
	4;1,15
	7;1,33
	3;0,57

	MR
	1;0,23
	3;0,76
	5;1,45
	2;0,40
	6;1,40
	4;1,59
	2;0,40
	6;1,45
	3;1,37
	0; 0
	7;1,24
	5;1,04
	1;0,23
	4;0,63
	1;0,23

	TrO
	2; 0,40
	7;1,57
	5;1,80
	5;1,25
	3;1,07
	2;2,63
	4;0,61
	6;1,13
	3;1,01
	1;0,23
	7;1,50
	4;1,86
	1;0,23
	6;1,00
	3;1,00

	TrOO
	1;0,23
	1;0,23
	3;0,84
	2;0,40
	3;0,72
	1;3,40
	0;0,00
	6;1,10
	2;1,64
	5;0,83
	7;1,34
	4;1,47
	4;0,69
	6;1,27
	4;1,29

	TrOOO
	2;0,40
	5;0,98
	6;1,38
	0; 0
	6;2,17
	3;2,41
	1;0,23
	6;0,94
	7;1,26
	5;0,85
	4;1,45
	4;2,25
	6;0,93
	3;1,12
	5;2,53

	CoR
	1;0,23
	4;1,68
	4;1,44
	5;0,94
	5;1,75
	6;1,89
	1;0,23
	5;2,64
	4;1,92
	7;1,08
	3;2,89
	2;1,89
	7;1,24
	3;3,03
	2;1,92

	BCG
	
	
	
	0; 0
	4;1,79
	6;1,21
	1;4,12
	3;1,36
	5;1,33
	3;1,64
	6;1,64
	4;0,96
	2;2,04
	5;1,77
	6;1,74

	BXB
	2;0,40
	6;1,05
	4;1,72
	7;1,25
	5;1,15
	6;5,47
	6;0,96
	3;0,51
	3;0,88
	7;1,18
	5;1,79
	2;5,26
	7;1,22
	4;1,49
	1;3,04

	BPB
	6;3,36
	3;0,70
	4;0,93
	2;4,76
	3;1,56
	4;0,83
	7;1,28
	6;1,26
	4;0,87
	3;1,71
	5;1,50
	5;1,18
	2;1,92
	7;2,67
	6;1,46

	XO
	
	
	
	6;1,06
	4;1,04
	2; 0,97
	6;1,01
	5;0,87
	5;1,06
	7;1,21
	7;1,61
	3;0,90
	7;1,10
	4;0,93
	5;1,64

	PR
	2;0,40
	3;0,62
	4;1,45
	1;0,23
	3;1,07
	2;2,94
	4;1,04
	6;1,09
	7;1,19
	5;1,60
	7;1,67
	5;1,11
	4;1,32
	4;0,96
	6;1,35




Table S6. Parameters of equation (9) for IFCS–Na3Cit–I.
	no
	CF
	КОХx
	Ai
	Bi
	R2
	n
	exception

	Triphenylmethine indicators

	1
	x0
	pH2
	0.0066
	0.0542
	0.9963
	3
	–

	2
	Gp0
	pH2
	-232.8
	40.59
	0.9872
	3
	–

	3
	Z0
	pH2
	72.65
	-8.098
	0.9712
	3
	–

	4
	xr
	pH1
	0.0659
	0.0557
	0.9962
	3
	–

	5
	Gpr
	pH1
	-203.7
	45.80
	0.9850
	3
	–

	6
	Ky
	pK4-OH
	-22.15
	2.836
	0.9946
	3
	–

	7
	W
	pK4-OH
	-5.267
	0.8433
	0.9926
	3
	–

	8
	L
	pK4-OH
	9.441
	-1.371
	0.9988
	3
	–

	9
	b
	pK4-OH
	17.04
	-2.298
	0.9950
	3
	–

	10
	AG
	pK4-OH
	‑0.0709
	-0.0111
	0.9908
	3
	–

	11
	AT
	pK4-OH
	0.1665
	-0.0254
	0.9436
	3
	–

	12
	CR
	pK4-OH
	2.636
	-0.0562
	0.9477
	3
	–

	Tropaeolinazoindicators

	13
	G0
	pH2
	273.8
	8.593
	0.9995
	3
	–

	14
	X0
	pH2
	84.23
	2.027
	0.9642
	3
	–

	15
	Y0
	pH2
	101.8
	-4.159
	0.9999
	3
	–

	16
	L0
	pH2
	101.8
	-2.061
	0.9999
	3
	–

	17
	a0
	pH2
	-26.02
	-4.312
	0.9866
	3
	–

	18
	Gr
	pH1
	266.0
	-8.691
	0.9978
	3
	–

	19
	Xr
	pH1
	84.88
	-2.355
	0.9861
	3
	–

	20
	Yr
	pH1
	99.46
	-4.464
	0.9995
	3
	–

	20
	Lr
	pH1
	100.5
	-2.151
	0.9866
	3
	–

	21
	ar
	pH1
	-19.90
	4.277
	0.9999
	3
	–

	22
	Tr
	pH1
	-0.341
	0.0906
	0.9479
	3
	–

	23
	S
	pH1
	-1648
	193.1
	0.9431
	3
	–

	24
	Ky
	pH1
	-20.48
	2.783
	0.9662
	3
	–

	25
	AB
	pH1
	-0.1119
	0.0143 
	0.9720
	3
	–

	26
	AT
	pH1
	-0.1151
	0.0136
	0.9575
	3
	–

	27
	CR
	pH1
	3.293
	-0.0339
	0.9465
	3
	–

	The whole series of indicators

	28
	Ky
	pH1
	-19.50
	2.771
	0.9579
	7
	CoR, MR







Table S7. Parameters of equation (12) for IFCS-Na3Cit-I.
	no
	CF
	Ai
	Bi
	R2
	n
	exception

	1
	B
	11.52
	0.9482
	0.9210
	7
	CoR, MR

	2
	X
	-3.066
	1.062
	0.9933
	7
	CoR, MR

	3
	Y
	-3.084
	1.061
	0.9894
	7
	CoR, MR

	4
	Z
	2.149
	0.9917
	0.9346
	7
	CoR, MR

	5
	S
	230.6
	0.8381
	0.9038
	7
	CoR, MR

	6
	T
	-0.0383
	0.9366
	0.9566
	7
	CoR, MR

	7
	Ky
	-3.609
	1.013
	0.9685
	7
	CoR, MR

	8
	Gp
	-12.63
	1.136
	0.9945
	7
	CoR, MR

	9
	W
	-8.576
	1.124
	0.9753
	7
	CoR, MR



Table S8. Parameters of equation (9) for IFCS–(MEAH)3Cit–I.
	no
	CF
	ABCx
	Ai
	Bi
	R2
	n
	exception

	Triphenylmethine indicators

	1
	R0
	pK4-OH
	-228.9
	58.07
	0.9633
	5
	–

	2
	X0
	pK4-OH
	-22.57
	7.992
	0.9852
	5
	–

	3
	Y0
	pK4-OH
	-28.21
	8.875
	0.9595
	4
	PR

	4
	 x0
	pK4-OH
	-0.2342
	0.0947
	0.9613
	5
	–

	5
	z0
	pK4-OH
	1.341
	-0.1596
	0.9321
	5
	–

	6
	L0
	pK4-OH
	-6.489
	10.20
	0.9666
	4
	PR

	7
	T0
	pK4-OH
	-1.543
	0.2861
	0.9742
	4
	BXB

	8
	Ky0
	pK4-OH
	-280.9
	46.56
	0.9109
	5
	–

	9
	Gp0
	pK4-OH
	-906.0
	135.5
	0.9587
	5
	–

	10
	Y0
	pH2
	-13.26
	4.585
	0.9978
	4
	BXB

	11
	Rr
	pK4-OH
	-239.0
	61.34
	0.9457
	5
	–

	12
	Xr
	pK4-OH
	-25.11
	9.074
	0.9461
	5
	–

	13
	Yr
	pK4-OH
	-34.31
	10.48
	0.9118
	4
	PR

	14
	xr
	pK4-OH
	-0.2154
	0.0921
	0.9744
	5
	–

	15
	zr
	pK4-OH
	1.357
	-0.163
	0.9185
	5
	–

	16
	Lr
	pK4-OH
	-10.03
	11.18
	0.9415
	4
	PR

	17
	br
	pK4-OH
	-191.0
	30.49
	0.9415
	4
	BXB

	18
	Tr
	pK4-OH
	-1.468
	0.255
	0.9262
	5
	–

	19
	Kyr
	pK4-OH
	-287.1
	45.93
	0.9851
	4
	BXB

	20
	Gpr
	pK4-OH
	-966.0
	143.4
	0.9496
	5
	–

	21
	Wr
	pK4-OH
	5.084
	7.590
	0.9955
	4
	PR

	22
	W
	pK4-OH
	-4.849
	1.485
	0.9881
	4
	XO

	23
	AR
	pK4-OH
	‑0.5021
	0.0614
	0.9531
	4
	BXB 

	Tropaeolinazoindicators

	24
	X0
	pH2
	88.75
	-5.245
	0.9997
	3
	TrOO

	The whole series of indicators

	25
	Wr
	pH1
	86.81
	-4.204
	0.9957
	11
	TrOO

	26
	Ky
	pH1
	-28.79
	2.897
	0.9861
	11
	TrOO


Table S9. Parameters of equation (12) for IFCS–(MEAH)3Cit–I.
	no
	CF
	Ai
	Bi
	R2
	n
	exception

	1
	R
	11.63
	0.9707
	0.9768
	12
	–

	2
	G
	6.158
	0.9707
	0.9768
	10
	TrOOO, PR 

	3
	B
	10.35
	0.9675
	0.9550
	12
	–

	4
	X
	2.391
	1.017
	0.9587
	12
	–

	5
	Y
	1.258
	1.064
	0.9592
	12
	–

	6
	Z
	0.8053
	1.073
	0.9758
	12
	–

	7
	x
	0.0404
	0.8928
	0.9667
	12
	–

	8
	y
	0.0083
	0.9865
	0.9777
	12
	–

	9
	z
	0.0076
	0.9665
	0.9848
	12
	–

	10
	L
	2.224
	1.005
	0.9610
	12
	–

	11
	a
	7.771
	0.6767
	0.9389
	12
	–

	12
	b
	0.0791
	0.9963
	0.9777
	12
	–

	13
	T
	0.0311
	0.9094
	0.9471
	12
	–

	14
	Ky
	1.120
	0.9948
	0.9770
	12
	–

	15
	Gp
	-3.722
	0.9853
	0.9514
	12
	–

	16
	W
	5.576
	0.9537
	0.9383
	12
	–



Table S10. Parameters of equation (9) for IFCS–3MEA–(MEAH)3Cit–I.
	no
	CF
	ABCx
	Ai
	Bi
	R2
	n
	exception

	Triphenylmethine indicators

	1
	L
	pK4-OH
	0.8571
	-1.949
	0.9483
	4
	BXB

	2
	a
	pK4-OH
	-19.65
	6.022
	0.9229
	4
	BXB

	3
	T
	pK4-OH
	-1.9434
	0.4154
	0.9786
	4
	BXB

	4
	E76
	pK4-OH
	-11.29
	6.532
	0.9818
	4
	BXB

	5
	AR
	pK4-OH
	43.58
	-7.534
	0.9647
	4
	XO

	6
	A
	pK4-OH
	-7.196
	8.692
	0.9776
	4
	BXB

	Azoindicators

	7
	x0
	pH1
	0.4834
	-0.0043
	0.9696
	3
	TrOOO

	8
	z0
	pH1
	0.0647
	-0.0086
	0.8663
	3
	TrOOO

	9
	Rr
	pH1
	254.8
	-0.3848
	0.8338
	4
	–

	10
	Rr
	pH1
	254.7
	-0.4229
	0.9954
	3
	TrOOO

	11
	Br
	pH1
	55.43
	-5.697
	0.9878
	3
	TrOOO

	12
	Zr
	pH1
	12.30
	1.256
	0.8586
	3
	TrOOO

	13
	zr
	pH1
	0.0916
	0.0062
	0.9920
	3
	TrOOO

	14
	L
	pH1
	-9.293
	0.9158
	0.9812
	3
	TrOOO

	15
	T
	pH1
	-1.104
	0.1092
	0.9102
	3
	TrOOO

	16
	Ky
	pH1
	-56.63
	5.507
	0.8943
	3
	TrOOO

	17
	AT
	pH1
	16.01
	-1.243
	0.9972
	3
	TrOOO

	18
	CR
	pH1
	3.927
	-0.092
	0.9321
	3
	TrOOO

	19
	AT
	pH1
	16.01
	-1.243
	0.9972
	3
	TrOOO

	20
	A
	pH1
	79.26
	-6.994
	0.9727
	3
	TrOOO


Table S11. Parameters of equation (12) for IFCS–3MEA–(MEAH)3Cit–I.
	no
	CF
	Ai
	Bi
	R2
	n
	exception

	Azoindicators

	1
	X
	53.52
	1.7619
	0.9496
	4
	–

	2
	L
	14.36
	0.8538
	0.9712
	4
	–

	3
	S
	-55.78
	0. 9770
	0.9971
	4
	–

	The whole series of indicators

	4
	G
	19.48
	0.9397
	0.9722
	7
	MR, BXB, XO, PR

	5
	B
	24.72
	0.8396
	0.9183
	10
	BXB

	6
	Z
	6.485
	0.7550
	0.9434
	8
	TrOOO, BXB, PR

	7
	x
	0.023
	0.9683
	0.9738
	9
	Az, BXB

	8
	y
	0.1111
	0.7231
	0.9044
	10
	BXB

	9
	z
	0.0287
	0.7945
	0.9463
	10
	BXB

	10
	b
	11.40
	0.7317
	0.9172
	10
	BXB

	11
	Ky
	9.739
	0.7317
	0.9406
	10
	Az, BXB

	12
	G
	34.22
	0.8050
	0.9598
	10
	BXB

	13
	W
	0.6314
	1.046
	0.9528
	10
	BXB



Table S12. Parameters of equation (9) for IFCS–(PEPAH)3Cit–I.
	no
	CF
	ABCx
	Ai
	Bi
	R2
	n
	exception

	Triphenylmethine indicators

	1
	R0
	pH2
	-108.3
	30.87
	0.9416
	4
	BXB

	2
	x0
	pH2
	0.0306
	0.0343
	0.9887
	4
	BXB

	3
	b0
	pH2
	-91.78
	11.26
	0.9207
	4
	BXB

	4
	Ky0
	pH2
	-146.7
	18.10
	0.9207
	4
	BXB

	5
	Gp0
	pH2
	-370.0
	42.82
	0.9637
	4
	BXB

	6
	z0
	pH2
	0.8857
	-0.0623
	0.9717
	4
	BXB

	7
	Rr
	pK4-OH
	-180.9
	59.30
	0.9556
	4
	PR

	8
	Gr
	pK4-OH
	86.26
	12.12
	0.9144
	4
	BXB

	9
	Xr
	pK4-OH
	-30.78
	11.48
	0.9511
	4
	PR

	10
	Yr
	pK4-OH
	2.439
	4.506
	0.9921
	4
	XO 

	11
	Lr
	pK4-OH
	37.39
	3.842
	0.9976
	4
	PR

	12
	L
	pK4-OH
	-21.81
	2.914
	0.9084
	4
	PR

	13
	B
	pK4-OH
	-23.60
	2.728
	0.9266
	4
	BCG

	14
	Ky
	pK4-OH
	17.49
	-1.552
	0.9526
	4
	PR

	15
	E76
	pK4-OH
	28.74
	-3.061
	0.9195
	4
	PR

	16
	A
	pK4-OH
	76.79
	-9.295
	0.9370
	4
	PR

	Monoazo indicators

	17
	b0
	pH2
	38.54
	2.024
	0.9413
	3
	MR

	18
	Ky
	pH1
	3.912
	-1.749
	0.9833
	4
	

	19
	A
	pH1
	-2.627
	6.108
	0.9955
	3
	TrO





Table S13. Parameters of equation (12) for IFCS–(PEPAH)3Cit–I.
	no
	CF
	Ai
	Bi
	R2
	n
	exception

	The whole series of indicators

	1
	R
	22.30
	0.9171
	0.9965
	11
	PR

	2
	G
	17.39
	0.9597
	0.9366
	11
	PR

	3
	B
	10.32
	0.9746
	0.9480
	12
	–

	4
	Y
	3.397
	1.025
	0.9710
	12
	–

	5
	Z
	1.597
	1.056
	0.9555
	12
	–

	6
	x
	0.0281
	0.9184
	0.9538
	12
	–

	7
	y
	0.0879
	0.7701
	0.9766
	12
	–

	8
	z
	0.0307
	0.8634
	0.9698
	12
	–

	9
	L
	11.05
	0.8859
	0.9486
	11
	PR

	10
	a
	1.927
	0.9691
	0.9563
	11
	PR

	11
	b
	3.372
	0.8940
	0.9673
	12
	–

	12
	S
	-264.2
	1.102
	0.9673
	11
	TrOOO, PR

	13
	Ky
	2.210
	0.9297
	0.9297
	12
	–

	14
	Gp
	16.16
	0.7919
	0.9454
	12
	–

	15
	W
	7.268
	0.9346
	0.9407
	12
	–






Table S14. Parameters of equation (9) for IFCS–3PEPA–(PEPAH)3Cit–I.
	no
	CF
	ABCx
	Ai
	Bi
	R2
	n
	exception

	Triphenylmethine indicators

	1
	Y0
	pH2
	-18.73
	6.640
	0.9886
	4
	PR 

	2
	x0
	pH2
	0.0483
	0.0324
	0.9797
	4
	BXB

	3
	y0
	pH2
	0.0838
	0.0284
	0.9424
	4
	BXB

	4
	z0
	pH2
	0.8679
	0.0609
	0.9714
	4
	BXB

	5
	L0
	pH2
	15.86
	5.949
	0.9879
	4
	PR 

	6
	b0
	pH2
	-91.78
	11.39
	0.9334
	4
	BXB

	7
	Ky0
	pH2
	-147.3
	18.19
	0.9691
	4
	BXB

	8
	Gp0
	pH2
	-346.1
	40.4
	0.9665
	4
	BXB

	9
	Rr
	pK4-OH
	-229.9
	66.21
	0.9507
	4
	PR

	10
	Gr
	pK4-OH
	29.93
	19.24
	0.9323
	4
	BXB 

	11
	Xr
	pK4-OH
	-44.15
	13.35
	0.9550
	4
	PR 

	12
	Yr
	pK4-OH
	-13.09
	6.486
	0.9896
	4
	XO

	13
	Lr
	pK4-OH
	3.316
	9.619
	0.9182
	4
	PR

	14
	Ky
	pK4-OH
	-6.051
	1.871
	0.9887
	4
	PR

	15
	A
	pK4-OH
	-8.397
	2.869
	0.9358
	4
	PR

		Monoazo indicators

	16
	B0
	pH2
	135.5
	-8.6429
	0.9447
	3
	MR

	17
	y0
	pH2
	0.4354
	-0.0595
	0.9952
	3
	TrO

	18
	Ky0
	pH2
	-33.90
	12.28
	0.9982
	3
	TrOO

	19
	br
	pH1
	5.253
	4.835
	0.9973
	3
	TrOO

	20
	Kyr
	pH1
	9.022
	7.015
	0.9773
	3
	TrOO

	21
	L
	pH1
	-1.067
	-0.6667
	0.9999
	3
	TrO

	22
	A
	pH1
	-5.566
	2.697
	0.9628
	4
	–

	23
	B
	pH1
	-4.749
	1.942
	0.9276
	4
	–

	24
	Ky
	pH1
	5.556
	- 1.944
	0.9976
	3
	TrO

	25
	E76
	pH1
	-5.158
	3.344
	0.9607
	4
	–

	26
	W
	pH1
	-2.458
	1.703
	0.9524
	4
	–

	27
	AR
	pH1
	-0.0059
	0.0005
	0.9976
	4
	–

	28
	AT
	pH1
	0.1461
	0.070
	0.9446
	4
	–

	29
	A
	pH1
	-14.39
	9.416
	0.9538
	4
	–





Table S15. Parameters of equation (12) for IFCS-3PEPA-(PEPAH)3Cit-I.
	no
	CF
	Ai
	Bi
	R2
	n
	exception

	The whole series of indicators

	1
	R
	2.931
	1.002
	0.9965
	12
	–

	2
	G
	-2.075
	1.097
	0.9366
	11
	PR

	3
	X
	2.044
	1.069
	0.9346
	12
	–

	4
	Y
	-2.223
	1.200
	0.9244
	11
	PR

	5
	x
	0.0049
	0.9552
	0.9458
	12
	–

	6
	y
	0.0144
	0.9649
	0.9949
	12
	–

	7
	z
	0.0212
	0.9532
	0.9726
	12
	–

	8
	b
	0.3083
	0.9421
	0.9668
	12
	–

	9
	Ky
	-0.9035
	0.9261
	0.9552
	12
	–

	10
	Gp
	-5.119
	0.9635
	0.9761
	12
	–



Table S16. Parameters of equation (16). 
	no
	CF
	Ai
	Bi
	R2
	n
	exception

	The whole series of indicators

	1
	R0
	0
	0.9998
	0.9988
	12
	–

	2
	G0
	0
	0.9995
	0.9995
	12
	–

	3
	B0
	0
	1.0002
	0.9997
	12
	–

	4
	Rr
	-21.14
	1.090
	0.9988
	12
	–

	5
	Gr
	-13.99
	1.090
	0.9995
	12
	–

	6
	Br
	3.964
	0.9790
	0.9759
	12
	–

	7
	Ky
	-0.1637
	0.9779
	0.9274
	9
	TrO, BCG, BPB

	8
	E76
	1.042
	0.827
	0.9827
	9
	TrO, BCG, BPB

	9
	W
	0.5926
	0.950
	0.9318
	9
	TrO, BCG, BPB

	10
	AT
	-0.0045
	1.010
	0.9796
	9
	TrO, BCG, BPB

	11
	CR
	-0.003
	1.005
	0.9705
	9
	TrO, BCG, BPB

	12
	A
	2.953
	0.944
	0.9705
	9
	[bookmark: _GoBack]TrO, BCG, BPB
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