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5种氨基酸对铁缓蚀机理的分子动力学模拟

石文艳1,2,夏媛1,雷武2,夏明珠2,王风云2,张其平3, 张跃华3

1. 盐城工学院化学与生物工程学院 盐城 224003 

2. 南京理工大学工业化学研究所 南京 210094 

3. 南通大学化学化工学院 南通 226007

摘要摘要摘要摘要： 用分子动力学方法模拟计算了甘氨酸、亮氨酸、天冬氨酸、精氨酸及蛋氨酸5种氨基酸类缓蚀剂与Fe(100)

晶面、(110)晶面及(111)晶面在酸性条件下的相互作用。结果发现，5种氨基酸与Fe的3个晶面结合能的排列顺序由

小到大均为甘氨酸<亮氨酸<天冬氨酸<精氨酸<蛋氨酸；同一氨基酸分子与Fe(111)晶面结合能最大，与Fe(110)晶

面结合能次之，与Fe(100)晶面结合能最小。对体系各种相互作用以及对关联函数g(r)的分析表明，结合能主要由

库仑相互作用能和范德华能提供。金属Fe原子与氨基酸中的N、 O及S原子形成了配位键，与Fe晶面结合的氨基酸

分子构型发生扭曲变形，但形变能均远小于相应的非键相互作用能。
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MOLECULAR DYNAMICS SIMULATION OF CORROSION INHIBITING MECHANISM OF IRON BY FIVE 

KINDS OF AMINO ACIDS

SHI Wenyan1,2, XIA Yuan1, LEI Wu2, XIA Mingzhu2, WANG Fengyun2, ZHANG Qiping3, ZHANG Yuehua3 

1. Chemical and Biological Engineering College, Yancheng Institute of Technology, Yancheng Jiangsu 224051 

2. Institute of Industrial Chemistry, Nanjing University of Science & Technology, Nanjing Jiangsu 210094 

3. College of Chemistry and Chemical Engineering, Nantong University, Nantong Jiangsu 226007 

Abstract: The interactions between five kinds of amino acid corrosion inhibitors, i.e. glycin、leucine、aspartic acid、

arginine and methionine and (100), (110), (111) crystal surfaces of Fe have been simulated by molecular dynamics. The 

results show that the orders of binding energy for five kinds of amino acids with three Fe crystal surfaces are as follows: 

glycin<leucine<aspartic acid<arginine<methionine, and for the same amino acid, the binding energy of amino acid with (111) 

crystal surface is the largest, and that with (100) crystal surface is the least. The analysis of various interactions and pair 

correlation functions g(r) of all systems indicates that binding energies are mainly provided by coulomb interaction energy 

and Van der Waals energy. Coordination bonds are formed between the metal iron atoms and the nitrogen、oxygen and 

sulfur atoms in amino acids. The configurations of amino acids have been deformed during their combining with Fe crystal 

surfaces, but the deformation energies of amino acids are far less than respective nonbonding energies.  

Keywords: amino acid   iron   corrosion inhibition mechanism   molecular dynamics   pair correlation functions   
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