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Table 1 Chemical composition of N80 steel

C Si Mn P S Cr N i Cu Mo

0.38~0.45 0.15~0.35 1.55~1.85 <0.025 <0.025 <0.20 <0.20 <0.20 0.15~0.25
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Fig.1 Typical potentiodynamic polarization curves for N80 in CO, -saturated 1%NacCl solution containing
different concentrations of inhibitor MA at 30°C
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Fig.2 Typical potentiodynamic polarization curves for N80 in CO, -saturated 1%NacCl solution containing
1.6x10*mol/L inhibitor MA at different temperatures
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Table 2  Electrochemical parameters, coverage and protection efficiency for mild steel in CO, -saturated
1%NacCl solution in the presence of different concentrations of MA from electrochemical method at
different temperatures.

Temperature C -Ecorr Teorr Tafel slope 1IE
C)H mol/L (mV) (mA-cm?) B, (mV-dec") B. (mV-dec) ? (%)
0 0.71 0.077 116 90
3%10° 0.69 0.048 112 66 0.38 37.7
30 3x10™ 0.69 0.034 109 67 0.56 55.8
8x10™ 0.68 0.014 101 76 0.82 81.8
1.5x107 0.67 0.007 106 75 0.91 90.9
0 0.71 0.098 102 83
3%10° 0.71 0.065 97 80 0.34 337
40 3x10™ 0.71 0.05 96 73 0.49 49.0
8x10™ 0.71 0.024 89 67 0.76 75.5
1.5x107 0.71 0.013 91 67 0.87 86.7
0 0.72 0.128 91 98
3%10° 0.69 0.088 76 95 0.31 313
50 3x10™ 0.70 0.071 80 87 0.45 44.5
8x10™ 0.70 0.059 76 91 0.54 53.9
1.5x10° 0.69 0.051 61 88 0.60 60.2
0 0.71 0.162 108 86
3x10° 0.72 0.13 93 75 0.20 19.8
60 3x10™ 0.72 0.12 96 73 0.26 259
8x10™ 0.72 0.112 102 68 0.31 30.9
1.5x10° 0.72 0.105 92 75 0.35 35.2
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Fig.3 The relationship of IE-logC at different temperatures
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Fig.4 Arrhenius plots of log (Irr) vs. /T at different concentrations of the inhibitor.
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Table 3 Thermodynamic parameters of adsorption reactions at

different temperatures and concentrations

Concentration E AG (kJ-mol™)

(molI™") (kJ-mol™) 30°C 40°C 50°C 60°C
0 9.10 — — — —
3x107 11.97 -35.1 -35.8 -36.6 -36.1
3x10™ 15.02 -31.2 -31.5 -32.0 -30.7
8x10™ 21.27 -31.9 -32.0 -30.4 -28.7
1.5x107 33.87 323 323 293 274
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Fig. 5 Curve fitting of the corrosion data for mild steel in CO, -saturated 1%NaCl solution
in the presence of MA according to ElI-Awady thermodynamic kinetic model at different temperatures.
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Fig. 6 Curve fitting of the corrosion data for mild steel in CO, -saturated 1%NacCl solution

in the presence of MA according to Flory-Huggins at different temperatures.
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Table 4 X, Y values of equations of EI-Awady Flory-Huggins through plotting fitting

Temperature (K) X Iy
303 1.59 1.56
313 1.84 1.75
323 6.12 2.86
333 16.68 5.26
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