
                                                                                         

129 

 

 

In-situ Analysis of the Rust Morphology of Unearthed Iron Relics and Research 

on its Mechanism 

 

JIAO Xiaoke 1, JIANG Xudong2, LI Qi2, XIE Meng2 

1 Institute of Chu Culture, Hubei Academy of Social Sciences, Wuhan, China 

2 Department of Conservation, Hubei Provincial Museum, Wuhan, China  

Presenter’s e-mail address: 19113131272@163.com 

 

Abstract In order to further study the different rust forms of iron relics, in situ analysis 

of the rust state of six iron objects unearthed in Hubei province was carried out by 

means of ultra-depth of field microscope, metallographic microscope, scanning 

electron microscopy-energy spectrometer and micro-Raman spectrometer. The results 

show that the rust of iron relics can be divided into two categories: 1) the original form 

of the general iron artifacts is clearly distinguishable. It’s rust usually consist of iron 

oxides and C, with the microstructure of "trace image". 2) The original shape of the 

wrought iron ware is destroyed by the rust layer. The rust may consist of α-FeOOH, 

Fe3O4, α-Fe2O3, β-FeOOH and so on, while without "trace image" in the microstructure. 

The existence of a large amount of cementite and graphite in cast iron is an important 

reason for the remaining "trace image" structure in the rust layer and the preservation 

of the original form of the ware. Type I rust generally retains the original morphology of 

the objects, which can be preserved if it’s harmless. Type I I rust often destroys the 

original surface of the objects, leading to difficult to identify their shape and patten, 

which need to be removed including harmless rust. 

Keywords Iron relics; Rust morphology; In-situ analysis 

Reference 

[1] H. Wang, H. Zhu, D. Song, et al. Study on the corrosion mechanism and the 

protection methods of Iron objects in Qin and Han Dynasties. Science Conservation 

Archaeology, 15(01) (2003)7-11. 

[2] H. Wang, H. Zhu, D. Song, et al. Study on the corrosion mechanism and the 

protection methods of Iron objects in Qin and Han Dynasties. Science Conservation 

Archaeology, 15(01) (2003)7-11.  



                                                                                         

130 

 

[3] D. Wang, W. Luo, Q. Cai, et al. Analysis of the corrosion products of the late 

Warring States Period iron wares unearthed from the City Site of Zheng and Han 

States. Science Conservation Archaeology, 30(06) (2018) 48-52. 

[4] Z. Xu, Z. Wang, J. Wang. Appearance and formation process of corrosion 

products on archaeological iron in simulated soil media. CIESC Journal, 56(12) 

(2005) 2373-2379. 

[5] Z. Wang. Study on corrosion behavior of iron and performance of corrosion 

inhibition materials in simulated atmosphere. Beijing:Beijing University of Chemical 

Technology, 2021. 

[6] Robbiola L., Blengino J. M., Fiaud C.. Morphology and mechanisms of formation 

of natural patinas on archaeoligical Cu-Sn Alloys. Corrosion Science, 40(12) 

(1998)2083-2111. 

[7] S. Sun, Z. Zhou. Study of mineralized ghost pseudomorphic microstructure in the 

surface of a “Hei-qi-gu” Mirror. Studies in the History of Natural Sciences, 15(02) 

(1996) 179-188.  

[8] J. Lin, D. Lin. Metallographic Atlas of metallic materials. Beijing: China Machine 

Press, 2006:2. 

[9] J. Lin, D. Lin. Metallographic Atlas of metallic materials. Beijing: China Machine 

Press, 2006:11. 

[10] X. Chen, L. Pan. Research on the mineral phase and component of non-

crystalline and nano-crystalline corrosion products on bronzes unearthed from shang 

tomb in Xingan. Spectroscopy and Spectral Analysis, 32(05) (2012) 1270-1273. 

 

 

 

 

 

  


