43 % 1M J& ol 5 B Vol. 43 No. 1
2022 4 1 A CORROSION & PROTECTION January 2022
pooccooooy,
éiﬁi B B 50 <;o> DOI: 10. 11973 /fsyfh-202201001
ILFZMNEREUTREKREZHHRE LR

TR, 8 LA W
CIERUR 2 23 SC i 27 e L b st 100871)

W OE: N T A RCE R B BT SO Y R R G2l R SR T A L e AR e 21 S0 S L XS A L Ak 2 B AR Ak ith
LA T BBV TIILAELE 3.5 g/L NaCl i Wb >t W 2 1 R 6 26 18 a8 36 A (1 100 85 26 09 22 1l DR 97 4
o SRR LA RE TMH HB N EWEMA L E S SHEE AWM 5 WHEM. 5 Fe
J A R AR A LR R B, NTTAE NaCl ¥ MR B1A 0l SR B o ERL LR R SER T AR EMN v
FeOOH I » A= B €8l b 245 i 1R 0 T3 - TOARAE 5 J2 D9 (1 DA 45 J T N B0 o 280 BEL i 4k 55 Ao 9 3 =2 1D 1)
HL o] R T 56, 4R T PO B 4 R BRI RO . JLAS R T LAAE S — Fl K AR 1 8 el e 500 g T b ARk S5 S AR
e, o AT R Z

KR LR R HYG M IR
FESES: TG174 XEkRERG: A XEHS: 1005-748X(2022)01-0001-07

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. 1 FT-IR spectrum of catechin
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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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L cm ) cm ) a )
0 76.667 —810.71 340, 27 0.901 8
1.0X10* 73.152 —785.57  356.62 0.860 4
M 2.5x107° 52.246  —807.93 499.31 0.614 5
4.0X107° 27.155 —791.12 960. 68 0.319 4
12.0X10°° 13.258 —747. 39 1967.7 0.1559
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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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Tab. 2 Fitted parameters of EIS of naked and rusted cast iron in NaCl solution with different concentrations of catechin
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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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