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ABSTRACT. Inhibition effects of histidine (His), methionine (Met) on the corrosion of nickel were investigated in deaerated
0.5 M HCl and 0.5 M H,SOj solution. All the inhibition efficiency for the nickel corrosion depended on the anodic inhibition.
Amino acid adsorption process on nickel surface in the solution of HCI can be explained by modified Langmuir isotherm,
however, in the solution of H,SO4 by Temkin logarithmic isotherm due to the interaction between the adsorbed molecules. The
molecule of histidine dissolved in HCI-solution were physically adsorbed due to the electrostatic interaction between the sur-
face of {Ni-Cl"} and the {-NH;"} and {-NH'=} of His. However the other cases of adsorption in this investigation can be
explained by chemical adsorption between the empty d-orbital of Ni and the lone pair of electron in His and Met.
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Figure 1. Potentiodynamic curves of Ni electrode measured in
deaerated (—) 0.5 M HCI and (---) 0.5 M H,SOs solution at a
scan rate of 1 mV/sec.
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Figure 2. The variation of Cq values vs potential of Ni electrode
in 0.5 M HCI and 0.5 M H,SOs solution.
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Figure 3. Potentiodynamic polarization curves for the nickel
electrode in deaerated solution of 0.5 M HCI, containing various
concentration of histidine at a scan rate of 1 mV/sec.
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Figure 4. Potentiodynamic polarization curves for the nickel
electrode in deaerated solution of 0.5 M H,SO4, containing var-
ious concentration of histidine at a scan rate of 1 mV/sec.
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Figure 5. Potentiodynamic polarization curves for the nickel
electrode in deaerated solution of 0.5 M HCI, containing various
concentration of methionine at a scan rate of 1 mV/sec.
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Figure 6. Potentiodynamic polarization curves for the nickel

electrode in deaerated solution of 0.5 M H,SOs, containing var-
ious concentration of methionine at a scan rate of 1 mV/sec.
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Table 1. Corrosion parameters for the different concentration of amino acids in 0.5 M HCI

L-Histidine L-Methionine
[Inh], M ~Eeom, V Leor, UA/cm? IE, % ~Eeom, V Leom, UA/cm’® IE, %
0 0.324 38.7 0 0.324 38.7 0
107 0.316 38.1 2 0.319 152 61
5x107° 0.318 32.8 15 0.316 134 65
1073 0.317 283 16 0.318 12.3 68
5x107° 0.317 35.7 27 0.305 9.73 75
107 0.306 23.7 39 0.302 9.36 76
5x107 0.312 22.7 41 0.292 6.80 82
1073 0.308 21.8 44 0.281 4.55 88
5%1073 0.312 15.6 60 0.279 4.88 87
1072 0.317 15.0 61 0.268 5.15 87
[Inh], M; Icorr, uA/cm?; Ecorr, V; IE, %.
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Figure 7. The variation of IE values vs the concentration of amino
acids of Ni electrode in 0.5 M HCI or 0.5 M H,SOs solution.
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Table 2. Corrosion parameters for the different concentration of amino acids in 0.5 M H>SO4

L-Histidine

L-Methionine

[Inh], M —Ecom, V Leom, UA/cm? IE, % —Ecom V Leor, UA/cm? IE, %
0 0.241 20.0 0 0.241 20.0 0
107 0.215 19.7 1.5 0.245 10.9 46
5x107° 0.225 18.8 6 0.257 94 53
10°* 0.215 17.1 15 0.245 8.4 58
5%x10™ 0.221 12.0 40 0.255 7.7 62
107 0.223 103 49 0.223 6.0 70
5x107° 0.209 7.8 61 0.219 3.8 81
1072 0.199 6.7 67 0.225 3.0 85

[Inh], M; Icorr, uA/cm? Ecorr, V; IE, %.
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Figure 8. Curve fitting of histidine adsorption on nickel by Lang-
muir isotherm in deaerated 0.5 M HCI.
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Figure 10. Curve fitting of methionine adsorption on nickel by
Langmuir isotherm in deaerated 0.5 M HCI.
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Figure 11. Curve fitting of methionine adsorption on nickel by Tem-
kin isotherm in deaerated 0.5 M H,SOs.
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