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Abstract  
 

The effects of L-Lysine on stainless steel 316L corrosion in Ringer’s solution were 

investigated. The investigation comprised different electrochemical techniques: 

measurement of open circuit potential and linear potentiodynamic polarization. 

The results obtained by polarization measurements show that the L-Lysine 

successfully inhibits the corrosion processes on stainless steel, in Ringer’s solution, 

acting like mixed type inhibitor with a more pronounced influence on cathodic 

processes. Also, potentiodynamic curves indicate that L-Lysine acts through 

adsorption onto the steel surface without changing the mechanism of corrosion of 

steel. Quantum chemical parameters indicate that L-Lysine may be used as a 

corrosion inhibitor which was confirmed by electrochemical measurements. 
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1. INTRODUCTION 
 

Extracts and plant oils are recent years intesively studied as green inhibitors of metal 

corrosion in different solutions. Obtained results available in the literature show that 
plant extracts achieved inhibition efficiency which provides promise application of 

plant extract as potential good corrosion inhibitors [4]. Besides that, amino acids are 

another very promising group of compounds which allredy proved as green corrosion 
inhibitors for different metals and alloys in aggressive environment. Also, amino acids 

have numerous benefits: low cost of production, high purity, high degree of inhibition 

efficiency [5]. 
 

2. EXPERIMENTAL 
 

Table 1 – Composition of Ringer’s solution 

Component Concentration, g/dm3 

NaCl 8.60 

KCl 0.3 

CaCl2 0.33 

 

3. RESULTS AND DISCUSSION 
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Figure 1 - Open circuit potential (a) and potentiodynamic polarization curves (b) 
recorded for stainless steel in Ringer’s solution without and with the addition of 

different amount of L-Lysine 

 

 

 

Table 2 – Electrochemical parameters of stainless steel 316L obtained using data 

presented in Figures 1b 

Solution Ecorr (V 

vs. SCE) 

jcorr (A/cm2) bc 

(mV/dec) 

ba 

(mV/dec) 

IE (%) 

Ringer’s 

solution 

-0.092 1.238∙10-6 -0.0189 0.0271 / 

1∙10-4 M 

Lys 

-0.172 3.284∙10-7 -0.123 0.085 73.5 

1∙10-3 M 

Lys 

-0.265 2.125∙10-7 -0.129 0.12 82.8 

5∙10-3 M 

Lys 

-0.267 1.882∙10-7 -0.144 0.095 76.7 

1∙10-2 M 

Lys 

-0.236 5.075∙10-7 -0.091 0.092 59.0 

 

 

Figure 2 - Distribution of HOMO (left) and LUMO (right) of L-Lysine 

Table 2 - Quantum chemical parameters  

Parameter EHOMO, eV ELUMO, eV ΔE, eV μ, D ΔN 

Value -9.582 0.820 10.402 2.42109886 0.252 

Parameter I, eV A, eV χ, eV η, eV 

Value 9.582500204 
-

0.820332952 
4.381083626 5.201416578 

 

4. CONCLUSION 

L-Lysine acts like mixed type inhibitor of stainless steel 316L corrosion in 

Ringer’s solution with more pronounced effect on cathodic processes. 
Potentiodynamic measurements indicate that L-Lysine forms protective film on steel 

surface which prevent contact between metal and aggressive ions. Corrosion 

mechanism of stainless steel is unchanged in the presence of L-Lysine. Quantum 
chemical parameters indicate that L-Lysine may be used as a corrosion inhibitor which 

was confirmed by electrochemical measurements. 
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