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Table 1 – Composition of Ringer’s solution 
Component Concentration, g/dm3

NaCl 8.60 

KCl 0.3 

CaCl2 0.33 

 
Forelectrochemicaltesting of the corrosion behaviorof stainless steel 316Lpotentiostat(IVIUM 
XRE, IVIUMTechnologies) was used, with the appropriatesoftware. The systemis made up 
ofthreeelectrodes,stainless steel electrodes working, platinum as theauxiliaryelectrode 
andstandardcalomel electrode (SCE) as the referenceelectrode. Applied methods were measuring 
of the open circuit potential for 30 min andpotentiodynamic polarization. The linear 
potentiodynamic measurements were performed from OCP to -0.5 V vs. SCE in cathodic and to 
+0.4 V vs. SCE in anodic direction. Applied scan rate was 1 mV/s. All measurements were 
conducted at room temperature in naturally aerated solutions.  

3. RESULTS AND DISCUSSION 

Variations of OCP over time for stainless steel electrode in Ringer’s solution, without and with 
the addition of different concentrations of L-Lysine are present in Figure 1a. 
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       a)         b) 

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 

In bare Ringer's solution increase of OCP values is related with formation of protective oxide 
layer on steel surface.In solutions with addition of L-Lysine in whole investigated concentration 
range OCP values are increased from beginning indicating formation of protective layer in which 
structureinhibitor molecules are incorporated [6].Acquired curves presented in Figure 1a reveal 
that in the presence of L-Lysine OCP values become more negative in comparison with OCP 
obtained in bare Ringer’s solution suggesting that inhibitor molecules are more favourable 
adsorbed on cathodic active sites [7]. Nevertheless, shift of OCP values is not significant in the 
presence of inhibitor which indicates that L-Lysine is more likely to act as a mixed-type 
inhibitor[8]. 

According to the obtained polarization curves presented in Figure 1b current density decrease in 
the presence of L-Lysine. A decrease in current density is the most pronounced in the vicinity of 
corrosion potential and reveal inhibitive action of L-Lysine. Also, L-Lysine shows a stronger 
influence on decrease of the cathodic current density. The highest tested concentration of L-
Lysine decreases anodic current density not only in the vicinity of corrosion potential.Anodic 
peak obtained in bare Ringer's solution is omitted on polarization curves obtained in Ringer's 
solution with the addition of L-Lysine due to the formation of protective film on the stainless 
steel surface [9]. According to the polarization curves (Figure 1b) at higher potentials pitting 
corrosion occurs.Moreover, electrochemical kinetic parameters were obtained from polarization 
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Orbital energy values are indicators of the tendency of L-Lysine molecule to donate (high 
EHOMO) or accept (low ELUMO) electrons and hence to be adsorbed on the metal surface (small 
ΔE). Small value of η shows that it reacts with surface more readily and corrosion effect 
decreases, on the other hand great μ facilitates interaction with metal surface. Similar 
observations are already presented in literature [11]. Parameter ΔN also known as electron-
donating ability, indicates the tendency of a molecule to donate electrons to the metal surface if 
ΔN>0 [12]. 

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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