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Table 1 Binding and deformation energies of polymers with Fe crystal faces in vaccum kJ/mol
Surfaces Inhibitors Ecomplcx E pititor -tind Eg, E hititor E s E . toremstion
HPMA 2 496.9 2047.7 470.5 4 108.5 21.3 ~2060.8
(001) PASP 2051.1 1602.9 470.5 2204.9 22.2 -602.0
PESA 2443.4 1993.1 470.5 1363.5 20.2 629.6
HPMA 2 487.4 2550.5 -39.8 3735.3 23.2 ~1184.8
(110) PASP 1651.3 1719.0 -39.8 2 000.3 27.8 -281.3
PESA 1977.8 2 031.9 -39.9 2 019.5 14.2 12.4
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Table 2 Binding and deformation energies of polymers with Fe crystal faces in water solution  kJ/mol
Surfaces Inhibitors Ecomplex E, biitor —bind Eg, E. ivitor Eps E ) tormmation
HPMA 3075.7 2606.3 470.5 3339.6 1.0 -733.3
(001) PASP 2287.1 1823.6 470.5 2270.3 7.0 —-446.7
PESA 2 967.2 2497.4 470.5 2644.6 0.7 -147.2
HPMA 2 668.4 2716.4 -39.8 4 480.2 8.2 ~1763.8
(110) PASP 1762.7 1826.4 -39.8 1793.4 23.8 33.0
PESA 20169.7 2059.5 -39.9 3513.2 -0.1 ~1453.7
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Mechanism Study on Corrosion Inhibition of Polymer
Corrosion Inhibitors to Carbon Steel

ZENG Jian-ping'** ,CHEN Hong-yu'
1. School of Bioengineering and Chemistry, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China;
(2. Nanjing University of Suince and Technology, Nanjing Jiangsu 210094, China )

Abstract: The inhibition performances of three kinds of polymers, such as polyaspartic acid (PASP), polyepoxysuccinic acid
(PESA) and hydrolyzed polymaleic anhydride ( HPMA) to carbon steel can be simulated with molecular dynamics ( MD) method
in vacuum and in water solution. The interactions between 3 polymer corrosion inhibitors and Fe(110) . (001 ) have been calculat-
ed by the MD results. The results show that in vacuum and in water solution, the orders of binding energies and corrosion inhibi-
tions of three kinds of polymer corrosion inhibitors to carbon steel are PASP > HPMA > PESA, and the binding energies of all
configurations on the Fe (110) are greater than on the Fe (001) face. The deformation energy of polymer inhibitors in vacuum is
greater than that in water. Water molecules make the deformation of the corrosion inhibitors weaker. Based on the analysis of pair
correlation functions (PCFs) , the non — bond interactions form between the O( polymer) — Fe(Fe crystal) and O( water) — Fe
(Fe crystal) pairs. Solvent effect can not be neglected when the models are constructed. The results may provide theoretical sup-
ports for developing new inhibitors.

Keywords ; polymer corrosion inhibitor; molecular dynamic; binding energy ; deformation energy ; pair correlation function
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