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Effect of Anise Extract as Green Corrosion Inhibitor Carbon Steel in 
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Abstract    The corrosion and corrosion inhibition of CK10 carbon steel in CO2-saturated 3% NaCl solution by anise 
extract (AE) dissolved in ethylene glycol (EG) was studied using polarization curves, electrochemical impedance 
spectroscopy (EIS) and surface analysis (AFM) methods. Inhibition efficiency increased with increase in AE 
concentration and temperature. The data suggest that AE functioned as inhibitor via a mixed-inhibitor mechanism and 
the inhibition process is attributed to the formation of a chemically adsorbed film of AE and EG on the surface of the 
metal via its polycentric adsorption sites. Thermodynamic adsorption parameters of studied inhibitor were calculated 
using the Langmuir adsorption Isotherm. Morphological studies of the carbon steel electrode surface were undertaken 
by atomic force microscopy (AFM). 
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ppm AE 
940 70.1 322 -18 32.2 

3.0% NaCl + 
5 ml EG + 

200 ppm AE 
920 15.2 218 

74.4 
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400 ppm AE 
935 4.2 200 92.8 1.9 

55 

3.0% NaCl 913 102 240 - 46.9 

3.0% NaCl + 
5 ml EG + 0 

ppm AE 
920 112 384 -9.8 51.5 

3.0% NaCl + 
5 ml EG + 

200 ppm AE 
939 9.4 230 90.8 

 
4.3 

3.0% NaCl + 
5 ml EG + 

400 ppm AE 
946 10.1 213 

90.1 
 5.6 

75 

3.0% NaCl 910 236.7 430 - 108.9 

3.0% NaCl + 
5 ml EG + 0 

ppm AE 
937 160.9 507 32.0 74.0 

3.0% NaCl + 
5 ml EG + 

200 ppm AE 
927 12.4 170 94.7 5.7 

3.0% NaCl + 
5 ml EG + 

400 ppm AE 
948 12.5 219 94.6 5.8 
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25 

3.0% NaCl 1965.1 3.929 203.6 - 
3.0% NaCl + 5 ml 
EG + 0 ppm AE 

575.4 7.728 175 -16.3 

3.0% NaCl + 5 ml 
EG + 200 ppm AE 

36.5 2.551 606.2 66.4 

3.0% NaCl + 5 ml 
EG +  400 ppm AE 39.7 9.591 2528 91.9 

55 

3.0% NaCl 1255.2 5.125 80.1 - 
3.0% NaCl + 5 ml 
EG + 0 ppm AE 

978.4 6.475 88 -9.9 

3.0% NaCl + 5 ml 
EG + 200 ppm AE 74.6 3.72 1346.9 94.1 

3.0% NaCl + 5 ml 
EG + 400 ppm AE 

100.6 5.4 1052 92.0 

75 

3.0% NaCl 5048.6 4.68 64.5 - 
3.0% NaCl + 5 ml 
EG + 0 ppm AE 298.4 4.625 120.8 45.8 

3.0% NaCl + 5 ml 
EG + 200 ppm AE 71.7 7.9 491 86.9 

3.0% NaCl + 5 ml 
EG + 400 ppm AE 

103.5 6.217 970.3 93.4 
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