Table 1 
Chemical structure, nomenclature, molecular formulas and formula weights of the examined compounds
	Code
	Molecular structures
	Name
	Mol. Formulas/(F. wt)

	Schiff Base
	[image: C:\Users\ep08452\AppData\Local\Microsoft\Windows\INetCache\Content.Word\sch 1 new..jpg]
	(Z)-N,N-dimethyl-3-((1-methylpyrrolidin-2-ylidene)amino)propan-1-amine
	
C10H21N3
183.3

	Surfactant
	[image: C:\Users\ep08452\Desktop\surfact 1 new.JPG]
	(E)-N,N-dimethyl-N-(3-((1-methylpyrrolidin-2-ylidene)amino)propyl)dodecan-1-aminium bromide
	
      C22H46N3Br
432.54











Table 2 
Corrosion criterions from WL of C-steel dissolution in 1.0 M HCl in the presence and     absence of Schiff base and Surfactant inhibitors at the studied temperatures
	Inhibitor name
	Inhibitor conc. (M)
	25 oC
	45 oC
	65 oC
	85 oC

	
	
	k
(mg cm−2 h−1)
	Ө
	ηw
(%)
	k
(mg cm−2 h−1)
	Ө
	ηw
(%)
	k
(mg cm−2 h−1)
	Ө
	ηw
(%)
	k
(mg cm−2 h−1)
	Ө
	ηw
(%)

	Blank
	1M HCl
	0.4072
	˗
	˗
	0.9767
	˗
	˗
	2.0992
	˗
	˗
	4.3132
	˗
	˗

	Schiff  Base
	1.0×10-4
	0.2631
	0.54
	53.57
	0.6947
	0.50
	50.09
	1.6693
	0.48
	47.75
	3.6059
	0.43
	43.46

	
	5.0×10-4
	0.2181
	0.62
	61.52
	0.6000
	0.57
	56.90
	1.4589
	0.54
	54.34
	3.1737
	0.50
	50.24

	
	1.0×10-3
	0.1910
	0.66
	66.30
	0.5204
	0.63
	62.61
	1.3362
	0.58
	58.18
	2.9244
	0.54
	54.15

	
	5.0×10-3
	0.1669
	0.71
	70.54
	0.4652
	0.67
	66.58
	1.1933
	0.63
	62.65
	2.6718
	0.58
	58.11

	Surfactant
	1.0×10-4
	0.1385
	0.76
	75.55
	0.3920
	0.72
	71.84
	1.0672
	0.67
	66.60
	2.7090
	0.61
	61.06

	
	5.0×10-4
	0.0936
	0.83
	83.48
	0.2713
	0.81
	80.51
	0.7439
	0.77
	76.72
	1.9750
	0.72
	71.61

	
	1.0×10-3
	0.0654
	0.88
	88.46
	0.2196
	0.84
	84.22
	0.5781
	0.82
	81.90
	1.6496
	0.76
	76.29

	
	5.0×10-3
	0.0516
	0.91
	90.90
	0.1728
	0.88
	87.58
	0.4714
	0.85
	85.24
	1.3523
	0.81
	80.56












Table 3
Activation energy (Ea, kJ mol-1) values for carbon steel in 1.0 M in the absence and presence of different concentrations of both the synthesized Schiff base and cationic surfactant
	Conc. of inhibitor (M)
	Ea

	
	Schiff Base
	Surfactant

	1M HCl
	35.92
	35.92

	1 × 10-4
	38.74
	43.96

	5 × 10-4
	39.61
	44.99

	1 × 10-3
	40.51
	47.23

	5 × 10-3
	41.10
	47.89
















Table 4
The calculated thermodynamic parameters from the adsorption isotherms of the prepared inhibitors at different temperatures
	Inhibitor
	Temperature
(oC)
	Kads
(M-1)
	ΔGoads
(kJ mol-1)
	ΔHoads
(kJ mol-1)
	ΔSoads
(J mol-1 K-1)

	Schiff Base
	25
	11557
	-33.13
	-4.07

	97.51

	
	45
	10129
	-35.00
	
	97.27

	
	65
	9471
	-37.02
	
	97.47

	
	85
	8716
	-38.96
	
	97.46

	Surfactant 
	25
	26841
	-35.22
	-8.76

	88.77

	
	45
	22859
	-37.16
	
	89.29

	
	65
	18753
	-38.94
	
	89.27

	
	85
	14771
	-40.53
	
	88.73












Table 5
PDP parameters for the dissolution of C-steel in 1.0 M HCl in the absence and presence of different doses of the studied inhibitors at 25 °C
	The inhibitors
	Conc. of inhibitor
(M)
	Ecorr
(mV vs SCE)
	icorr
(mA cm-2)
	βa
(mV dec-1)
	βc
(mV dec-1)
	 (%)

	Blank
	0.00
	-497.5
	0.5880
	181.4
	-140.1
	-

	Schiff base 
	1x10-4
	-500.0
	0.2717
	208.8
	-151.9
	53.79

	
	5x10-4
	-502.5
	0.2226
	210.7
	-169.7
	62.14

	
	1x10-3
	-505.0
	0.1996
	211.0
	-170.4
	66.05

	
	5x10-3
	-506.0
	0.1771
	216.5
	-167.8
	69.88

	Surfactant
	1x10-4
	-500.0
	0.1452
	216.1
	-136.3
	75.31

	
	5x10-4
	-503.0
	0.0966
	229.4
	-168.5
	83.57

	
	1x10-3
	-504.0
	0.0654
	233.6
	-172.2
	88.88

	
	5x10-3
	-505.0
	0.0543
	236.1
	-182.4
	90.77












Table 6
EIS parameters for C-steel in 1.0 M HCl without and with various doses of the studied inhibitors at 25 °C
	The inhibitor
	Conc. of inhibitor
(M)
	Rs
(Ω cm2)
	Qdl
(mΩ−1sn cm−2)
	n
	Rct
(Ω cm2)
	Chsq x103
	Cdl
(μF cm-2)
	
(%)

	Absence
	0.00
	2.19
	0.5314
	0.81
	59.59
	8.33
	195.00
	-

	Schiff Base 
	1x10-4
	2.00
	0.2542
	0.71
	129.0
	2.30
	89.92
	53.81

	
	5x10-4
	2.76
	0.2135
	0.79
	149.1
	4.67
	78.05
	60.03

	
	1x10-3
	1.99
	0.1917
	0.78
	167.7
	6.42
	70.11
	64.47

	
	5x10-3
	2. 26
	0.1571
	0.89
	203.6
	1.05
	54.39
	70.73

	Surfactant 
	1x10-4
	2.07
	0.1438
	0.81
	222.1
	1.38
	51.98
	73.17

	
	5x10-4
	1.86
	0.0923
	0.69
	348.5
	1.87
	34.34
	82.90

	
	1x10-3
	2.10
	0.0677
	0.75
	471.1
	1.15
	25.12
	87.35

	
	5x10-3
	2.01
	0.0499
	0.74
	628.5
	1.28
	19.17
	90.52












Table 7
Surface composition (wt.%) of C-steel after 24 hrs. immersion in 1.0 M HCl in absence and presence the optimum concentrations of the studied inhibitors
	Samples
	Fe
	O
	C
	N
	Cl
	Br

	Free
	91.9
	3.85
	4.25
	0
	0
	0

	1.0 M HCl
	60.23
	29.28
	8.31
	0
	2.18
	0

	Schiff  Base
	68.71
	10.99
	14.75
	2.84
	2.71
	0

	Surfactant 
	70.54
	7.50
	15.38
	2.63
	2.80
	1.15



















Table 8
Critical micelle concentration (Ccmc), effectiveness (πcmc), maximum surface excess (Γmax), and minimum area (Amin) values of the synthesized mono cationic surfactant at 25 oC
	Surfactant name
	Ccmc × 103
(mol dm-3)
	cmc
(mN m-1)
	πcmc
(mN m-1)
	Γmax × 1011
(mol cm-2)
	Amin
(nm2)

	Surfactant
	3.72
	25.0
	47.0
	1.09 × 10-10
	1.52





















Table 9
Quantum chemical parameters for the studied inhibitors 
	[bookmark: _Hlk235965310]Parameter
	Schiff Base 
	Surfactant

	E HOMO (eV)
	-5.563
	-5.632

	E LUMO (eV)
	-1.214
	-1.358

	▲E (eV)
	4.349
	[bookmark: _GoBack]4.275

	I (eV)
	5.563
	5.632

	A (eV)
	1.214
	1.358

	χ (eV)
	3.389
	3.495

	η (eV)
	2.175
	2.137

	σ (eV-1)
	0.460
	0.468

	(ω)
	2.640
	2.857

	ΔN (e)
	0.830
	0.820

	µ (D)
	1.998
	2.125

	T.E (eV)
	-20879.08
	-98553.69

	M.V (cm3/mol)
	212.768
	314.768

	TNC (e)
	-4.091
	-7.411









Table 10
Comparative evaluation of the corrosion inhibition performance of the synthesized Schiff base and its corresponding surfactant with literature-reported inhibitors
	Inhibitor Name
	
(%)
	Ref.

	N¹,N¹′-(1,4-phenylene)bis[N⁴-(4-methoxybenzylidene)benzene-1,4-diamine
	71.42
	[56]

	4(p-tolyldiazenyl)-2-((E)-(p-tolylimino)methyl)phenol
	55
	[57]

	(E)-N-phenethyl-1-(pyridine-4yl)ethan-1-imine
	82.31
	[58]

	1-(4-bromophenyl)-N-pentylmethanimine
	84.12
	[59]

	N,N-bis(2-hydroxyethyl)-N-octylbenzo[d] thiazol-2- ammonium bromide
	87.26
	[11]

	N-(3-(butylideneamino)propyl)-N,N-dimethyldodecan-1-ammonium bromide
	86.62
	[60]

	(E)-N-(3-((4-hydroxy-3-methoxybenzylidene)amino)propyl)-N,N-dimethylhexadecan-1-aminium
	84
	[61]

	nonionic dithiol surfactant (PDP)
	62
	[62]

	(Z)-N,N-dimethyl-3-((1-methylpyrrolidin-2-ylidene)amino)propan-1-amine
	70.54
	This Study

	(E)-N,N-dimethyl-N-(3-((1-methylpyrrolidin-2-ylidene)amino)propyl)dodecan-1-aminium bromide
	90.90
	This Study




image1.jpeg




image2.jpeg




