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Histidine (ethyl-2-amino-3-(1H-imidazol-2-yl) propanoate), a raw material, was used to synthesize a
new green histidine dimer (2-(2-amino-3-(1H-imidazol-2-yl)propanamido)-3-(1H-imidazol-2-
yl)propanoic acid) inhibitor. The corrosion inhibition properties of histidine and the histidine dimer for
N8O steel were explored in 3 wt% NaCl solution through weight loss experiments and electrochemistry
experiments (including potentiodynamic polarization tests and electrochemical impedance
spectroscopy (EIS)). The surface morphology and elemental composition of corroded N8O steels were
analysed by scanning electronic microscopy (SEM), energy dispersive spectroscopy (EDS) and X-ray
photoelectron spectroscopy (XPS). Weight loss experiments showed that the histidine dimer has better
inhibitory performance than histidine. When the dosages of histidine and the histidine dimer reached
250 mg/L, the inhibition efficiency reached maximum values of 86% and 94%, respectively. In
addition, the results of Scanning Electron Microscopy (SEM) and X-ray photoelectron spectroscopy
(XPS) further confirmed that histidine and the histidine dimer can form a protective layer on the
surface of N8O steel. The inhibition mechanism and molecular structure of histidine and the histidine
dimer were analysed by quantum chemical calculation methods, and the results showed that the better
inhibition efficiency of the histidine dimer may be due to the increase of adsorption sites on the
histidine dimer compared with histidine, which facilitates adsorption on the surface of N80 steel.
Moreover, the examination of adsorption properties showed that the adsorption behaviour of histidine
and the histidine dimer on N80 steel followed the Langmuir adsorption isotherm model.
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