[bookmark: _Hlk116342083]Table S1: Design of experiments using Box-Behnken design to determine the factors on corrosion inhibition efficiency
	Std
	Run
	Factor 1
	Factor 2
	Factor 3
	Response 1

	
	
	A: Concentration (ppm)
	B: Temperature (°C)
	C: Time 
(hrs)
	Inhibition Efficiency (%)

	
	
	
	
	
	

	7
	1
	200
	45
	24
	85.4

	14
	2
	1100
	45
	14
	96.1

	11
	3
	1100
	25
	24
	79.4

	13
	4
	1100
	45
	14
	96.8

	5
	5
	200
	45
	4
	90.9

	12
	6
	1100
	65
	24
	93.9

	4
	7
	2000
	65
	14
	97.1

	8
	8
	2000
	45
	24
	93.8

	2
	9
	2000
	25
	14
	85.3

	1
	10
	200
	25
	14
	72.8

	3
	11
	200
	65
	14
	94.9

	16
	12
	1100
	45
	14
	96.7

	15
	13
	1100
	45
	14
	96.7

	17
	14
	1100
	45
	14
	96.3

	10
	15
	1100
	65
	4
	94.6

	9
	16
	1100
	25
	4
	27.3

	6
	17
	2000
	45
	4
	95.4



Table S2: Summary of the model fitting 

	Source
	Model p-value
	Lack of Fit p-value
	Adjusted R²
	Predicted R²
	

	Design Model
	0.1980
	< 0.0001
	0.1006
	-0.2368
	

	Linear
	0.0053
	< 0.0001
	0.5502
	0.3779
	Suggested

	2FI
	0.6563
	< 0.0001
	0.4942
	-0.1652
	

	Quadratic
	< 0.0001
	0.0022
	0.9749
	
	Suggested

	Cubic
	0.0022
	
	0.9982
	
	Aliased



Table S3: ANOVA and fit statistics for the quadratic regression model
	[bookmark: _Hlk119015690]Source
	Sum of Squares
	df
	Mean Square
	F-value
	p-value
	

	Model
	769.20
	9
	85.47
	65.78
	< 0.0001
	significant

	A-Concentration
	95.22
	1
	95.22
	73.29
	0.0001
	

	B-Temperature
	325.52
	1
	325.52
	250.55
	< 0.0001
	

	C-Time
	6.60
	1
	6.60
	5.08
	0.0651
	

	AB
	26.52
	1
	26.52
	20.41
	0.0040
	

	AC
	3.80
	1
	3.80
	2.93
	0.1380
	

	BC
	0.0200
	1
	0.0200
	0.0154
	0.9053
	

	A²
	18.57
	1
	18.57
	14.29
	0.0092
	

	B²
	146.74
	1
	146.74
	112.95
	< 0.0001
	

	C²
	25.85
	1
	25.85
	19.90
	0.0043
	

	Residual
	7.80
	6
	1.30
	
	
	

	Lack of Fit
	7.43
	2
	3.71
	40.37
	0.0022
	significant

	Pure Error
	0.3680
	4
	0.0920
	
	
	

	Cor Total
	776.99
	15
	
	
	
	

	Std. Dev.
	1.14
	
	R2
	0.99
	
	

	Mean
	91.63
	
	Adjusted R2
	0.98
	
	

	C.V. %
	1.24
	
	Adeq Precision
	25.34
	
	



Table S4: Optimization constraints
	Variable 
	Objective
	Lower Limit
	Upper Limit
	Lower Weight
	Upper Weight
	Importance

	A: Concentration
	minimize
	200
	2000
	1
	1
	3

	B: Temperature
	is in range
	25
	65
	1
	1
	3

	C: Time
	maximize
	4
	24
	1.20226
	1
	3

	Inhibition Efficiency
	maximize
	72.8
	97.1
	1
	1
	3



