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Stabilization and Protection of Catechins on Simulated Archaeological Iron

JIA Minghao, HU Pei, HU Gang
(School of Archaeology and Museology , Peking University , Beijing 100871, China)

Abstract ; To effectively select natural corrosion inhibitors for archaeological iron objects , Fourier transform infrared
spectroscopy » X-ray diffraction, electrochemical impedance spectroscopy , polarization curves and scanning electron
microscopy were used to study the corrosion inhibition and protection effect of catechin in 3.5 g /L NaCl solution for
naked and rusted hypereutectic white cast iron . The results show that catechin was a corrosion inhibitor that mainly
inhibited anodic reaction . Catechin had both physical and chemical adsorption with the naked cast iron , and reacted
with Fe'" to form black amorphous ferric catechin which could effectively inhibit the corrosion in NaCl solution .
Catechin reacted with the unstable Y-FeOOH in the rust layer, consuming and transforming into black amorphous

product depositing in the rust layer . The product could make the original rust layer denser , with the ability to block

the transfer of charges and ions more effectively between rusted cast iron and corrosive solution , and enhanced the

protective effect of the internal metal . Catechin can be used as a natural corrosion inhibitor and stabilizer in the

protection of ancient iron cultural heritage , and its application prospects will be broad .
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Fig. 2 Polarization curves of naked (a) and rusted (b)
cast iron in NaCl solution with different concentrations

of catechin
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Tab.1 Electrochemical parameters of polarization curves
of naked and rusted cast iron in NaCl solution with different

concentrations of catechin
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Fig. 3 EIS of naked (a) and rusted (b) cast iron

in NaCl solution with different concentrations of catechin
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iron in NaCl solution with different concentrations

of catechin
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Tab. 2 Fitted parameters of EIS of naked and rusted cast iron in NaCl solution with different concentrations of catechin
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4.0%x10°° 64.68 1250.0 376 .34 — - — 46.97  0.4697
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Fig. 7 XRD patterns of black substance (a) and whole
rust powder (b) on surface of cast iron before and

after catechin treatment
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