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Inhibition efficiencies: 

The inhibition efficiencies (IE%) were calculated using equation reported before [1,2] 
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where 0
corrI  and i

corrI   (determined form Fig. S1) are the corrosion current density values 

in the absence and in the presence of inhibitor, respectively. 

Adsorption isotherm equations 

Below are expressions [3,4] for the adsorption isotherms used to fit the 

adsorption data of BTThio and ClGaBTThioPc onto aluminium in hydrochloric acid 

such that the result obtained helped to describe the nature of adsorption. 

LC / θ C / K C= +   (Langmuir)      S2 

F 1lnθ ln K / nlnC+=  (Feundlich)      S3 



T )1 (θ n/ f l K lnC= +  (Temkin)      S4 

El El[( )] )
1
θln ln K Y lnC
θ

= +
−

   (El-Awady)     S5 

Fr[ ( )] 2
1
θln C lnK αθ
θ

+=
−

  (Frumkin)     S6 

where equations S2-S5 represent Langmuir, Freundlich, Temkin, El-Awady and 

Frumkin adsorption isotherms, respectively [3,4]. Symbols presented by the adsorption 

isotherm equations are: the degree of surface coverage (θ), equilibrium adsortion 

constants or adsorption capacity values (KL, KF, KFr, KT and KEl) and adsorption 

parameters (n and YEl) which aid to characterise the nature of inhibitor adsorption. 

The determination of standard free energy of adsorption (Δ 0
adsG ), however, was 

obtained using equation S6 [5]:  
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where R is the gas constant and T is the temperature in K. The standard free energy of 

adsorption, Δ 0
adsG , characterizes the interaction of adsorption molecules on metal 

surface and was calculated using equation S6 from the equilibrium adsorption contants 

(KL, KF, KT and KEl) of the isotherm plots. Negative values of Δ 0
adsG  calculated aid to 

decide the spontaneity of adsorption process and stability of the adsorbed layer on the 



metal surface. Generally, the values of Δ 0
adsG  around −20 kJ/mol or less in magnitude are 

consistent with physisorption and those around −40 kJ/mol or higher in magnitude 

involve chemisorptions [6]. 

The inhibition efficiency (IE%) values from impedance measurements were calculated 

using equation reported before [7] 
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where itR ,  and 0,tR  are the charge transfer resistances in the presence and absence of the 

inhibitors, respectively. 

Quantum chemical studies 

Electronegativity (χ) is the meaasure of the power of an electron or group of atoms to 

attract electrons 

towards itself and it can be estimated by using the equation S9: 

χ ≅ −½ (EHOMO + ELUMO)         S9   

Global hardness (η) measures the resistance of an atom to a charge transfer and was 

estimated using equation S10: 

η ≅ −½ (EHOMO − ELUMO)         S10   

Global softness (σ), describes the capacity of an atom or group of atoms to receive 

electrons [8], it was estimated by using the equation  S11: 

σ = 1/η ≅ −2/(EHOMO − ELUMO)        S11 
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where ≈Alχ  3.23 eV and Alη  = 0 [9]. 
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Figure S1: EDX  of  (A) bare aluminium metal,  (B) aluminium metal after immersion in 1.0 M 
HCl,  (C) aluminium metal after immersion in 1.0 M HCl containing 6.0 µM BTThio,  and  (D) 
aluminium metal after immersion in 1.0 M HCl containing 6.0 µM ClGaBTThioPc. 
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