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Table S1. Coded independent factors for scenario 1

	symbol
	Independent variable
	Coded levels

	
	
	-
	-1
	0
	1
	+

	X1
	Brine feed concentration (gm/l)
	50
	50
	75
	100
	100

	X2
	Voltage (volt)
	12
	12
	18
	24
	24



Table S2. Experiments identified using design expert for constant time of 6 hours for scenario 1
	Run 
	Voltage (volt)
	Concentration (ppm)

	1
	12
	75000

	2
	18
	75000

	3
	12
	100000

	4
	18
	75000

	5
	24
	50000

	6
	24
	75000

	7
	18
	100000

	8
	12
	50000

	9
	24
	100000

	10
	18
	75000

	11
	18
	50000


Table S3. Coded independent factors for Scenario 2
	symbol
	Independent variable
	Coded levels

	
	
	-
	-1
	0
	1
	+

	X1
	Time (min)
	120
	120
	240
	360
	360

	X2
	Voltage (volt)
	12
	12
	18
	24
	24










Table S4. Experiments identified using design expert at constant feed concentration of 75000 ppm for scenario 2
	Run 
	Voltage (volt)
	Time (min)

	1
	12
	360

	2
	18
	240

	3
	24
	120

	4
	12
	120

	5
	24
	240

	6
	18
	360

	7
	12
	240

	8
	24
	360

	9
	18
	240

	10
	18
	240

	11
	18
	120



Table S5: Concentration of both HCl and NaOH resulting from the ED of the brine solution at different brine feed concentrations and voltage applied (initial HCl and NaOH solutions = 0.05 M each)
	Run
	Brine feed  (g/L)
	Voltage (V)
	
	Concentration (M)

	
	
	
	Time (h)
	1
	2
	3
	4
	5
	6

	1
	50
	12
	HCl
	0.09
	0.15
	0.21
	0.27
	0.34
	0.39

	
	
	
	NaOH
	0.09
	0.16
	0.21
	0.27
	0.33
	0.37

	2
	100
	12
	HCl
	0.13
	0.19
	0.25
	0.31
	0.37
	0.41

	
	
	
	NaOH
	0.14
	0.19
	0.25
	0.31
	0.36
	0.42

	3
	50
	24
	HCl
	0.21
	0.35
	0.59
	0.63
	0.74
	0.82

	
	
	
	NaOH
	0.21
	0.34
	0.47
	0.58
	0.68
	0.78

	4
	100
	24
	HCl
	0.19
	0.33
	0.46
	0.58
	0.70
	0.81

	
	
	
	NaOH
	0.21
	0.32
	0.45
	0.56
	0.67
	0.78

	5
	50
	18
	HCl
	0.10
	0.15
	0.25
	0.29
	0.35
	0.39

	
	
	
	NaOH
	0.11
	0.19
	0.26
	0.34
	0.39
	0.44

	6
	100
	18
	HCl
	0.18
	0.30
	0.43
	0.59
	0.68
	0.77

	
	
	
	NaOH
	0.23
	0.38
	0.52
	0.67
	0.78
	0.87

	7
	75
	12
	HCl
	0.12
	0.19
	0.25
	0.33
	0.40
	0.44

	
	
	
	NaOH
	0.15
	0.23
	0.30
	0.38
	0.46
	0.50

	8
	75
	24
	HCl
	0.13
	0.23
	0.32
	0.39
	0.61
	0.86

	
	
	
	NaOH
	0.20
	0.30
	0.42
	0.55
	0.78
	0.93

	9
	75
	18
	HCl
	0.13
	0.23
	0.32
	0.44
	0.51
	0.58

	
	
	
	NaOH
	0.17
	0.29
	0.39
	0.50
	0.59
	0.65

	10
	75
	18
	HCl
	0.13
	0.22
	0.32
	0.41
	0.50
	0.58

	
	
	
	NaOH
	0.17
	0.28
	0.39
	0.50
	0.55
	0.65

	11
	75
	18
	HCl
	0.14
	0.24
	0.32
	0.44
	0.52
	0.58

	
	
	
	NaOH
	0.18
	0.29
	0.37
	0.51
	0.58
	0.65



Table S6. Analysis of variance of the 2FI equation for production (concentration) of HCL (ANOVA for 2FI model) and correlation coefficient
	Source
	Sum of squares
	df
	Mean square
	F-value
	p-value
	

	Model
	0.3360
	3
	0.1120
	39.34
	 0.0001
	significant

	A-voltage
	0.0461
	1
	0.0461
	16.20
	0.0050
	

	B-concentration
	0.2542
	1
	0.2542
	89.28
	 0.0001
	

	AB
	0.0357
	1
	0.0357
	12.55
	0.0094
	

	Residual
	0.0199
	7
	0.0028
	
	
	

	Lack of fit
	0.0193
	5
	0.0039
	12.20
	0.0775
	Not significant

	Pure error
	0.0006
	2
	0.0003
	
	
	

	Cor total
	0.3560
	10
	
	
	
	


	Std.Dev.
	0.0534
	R2
	0.9440

	Mean
	0.4131
	Adjusted R2
	0.9200

	C.V. %
	12.92
	Predicted R2
	0.7871

	
	Adeq precision
	18.6674





Concentration HCL = + 0.305424 – 0.016889 * voltage – 0.000647 * concentration + 0.000131* voltage * concentration.      



Table S7. Analysis of variance of the 2FI equation for production (concentration) of NaOH (ANOVA for 2FI model) and correlation coefficient
	Source
	Sum of squares
	df
	Mean square
	F-value
	p-value
	

	Model
	0.3765
	3
	0.1255
	119.54
	 0.0001
	significant

	A-voltage
	0.0733
	1
	0.0733
	69.79
	 0.0001
	

	B-concentration
	0.2714
	1
	0.2714
	258.49
	 0.0001
	

	AB
	0.0319
	1
	0.0319
	30.35
	0.0009
	

	Residual
	0.0073
	7
	0.0010
	
	
	

	Lack of fit
	0.0073
	5
	0.0015
	71.88
	0.0138
	significant

	Pure error
	0.0000
	2
	0.0000
	
	
	

	Cor total
	0.3838
	10
	
	
	
	


	Std.Dev.
	0.0324
	R2
	0.9809

	Mean
	0.4849
	Adjusted R2
	0.9727

	C.V. %
	6.68
	Predicted R2
	0.9359

	
	Adeq precision
	33.0806






Concentration NaOH = + 0.26357 – 0.011333 * voltage – 0.000459 * concentration + 0.000124* voltage * concentration.      

Table S8. Summary of the fitting statistics for production (concentration) of HCl
	Source
	Standard deviation
	Predicted R2
	Adjusted R2
	R2
	comment

	Liner
	0.0834
	0.5800
	0.8046
	0.8437
	

	Two-factor interaction
	0.0534
	0.7871
	0.9200
	0.9440
	suggested

	Quadratic
	0.0600
	0.5389
	0.8988
	0.9494
	

	Cubic
	0.0452
	-0.9670
	0.9426
	0.9828
	







Table S9. Summary of the fitting statistics for production (concentration) of NaOH
	Source
	Standard deviation
	Predicted R2
	Adjusted R2
	R2
	comment

	Liner
	0.0700
	0.7119
	0.8723
	0.8978
	

	Two-factor interaction
	0.0324
	0.9359
	0.9727
	0.9809
	suggested

	Quadratic
	0.0372
	0.8321
	0.9639
	0.9819
	

	Cubic
	0.0276
	0.2576
	0.9802
	0.9941
	


Table S10. Analysis of variance of the Quadratic equation for TDS of NaCl brine (ANOVA for Quadratic model) and correlation coefficient
	Source
	Sum of squares
	df
	Mean square
	F-value
	p-value
	

	Model
	2.229E+09
	5
	4.458E+08
	103.32
	 0.0001
	significant

	A-voltage
	5.607E+08
	1
	5.607E+08
	129.94
	 0.0001
	

	B-concentration
	1.411E+09
	1
	1.411E+09
	326.93
	 0.0001
	

	AB
	1.323E+08
	1
	1.323E+08
	30.65
	0.0026
	

	A2
	4.604E+07
	1
	4.604E+07
	10.67
	0.0223
	

	B2
	4.604E+07
	1
	4.604E+07
	10.67
	0.0223
	

	Residual
	2.157E+07
	5
	4.315E+06
	
	
	

	Lack of fit
	2.091E+07
	3
	6.969E+06
	20.91
	0.0460
	significant

	Pure error
	6.667E+05
	2
	3.333E+05
	
	
	

	Cor total
	2.251E+09
	10
	
	
	
	


	Std.Dev.
	2077.24
	R2
	0.9904

	Mean
	29545.45
	Adjusted R2
	0.9808

	C.V. %
	7.03
	Predicted R2
	0.9022

	
	Adeq precision
	32.8174






Brine TDS = + 1.74482E+05 – 7790.93567* voltage – 413.63304* time + 7.98611* voltage * time + 118.42105 * voltage2 + 0.296053 * time2      
Table S11. Summary of the fitting statistics for Brine TDS
	Source
	Standard deviation
	Predicted R2
	Adjusted R2
	R2
	comment

	liner
	5909.67
	0.6906
	0.8448
	0.8759
	

	Two-factor interaction
	4584.82
	0.6924
	0.9066
	0.9346
	

	Quadratic
	2077.24
	0.9022
	0.9808
	0.9904
	suggested

	Cubic
	685.05
	0.9576
	0.9979
	0.9994
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