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Fig.2 Five - footed incense burner
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Fig.3 Micrographs of the samples
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Table 1 Standard infrared characteristic absorption peaks of atacamite, paratacamite , malachite and azurite
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Fig.4 Infrared spectrum of a corrosion sample from the incense burner (atacamite)
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Fig.5 Infrared spectrum of a corrosion sample from the incense burner ( paratacamite)
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Rapid identification of powdery rust using transmission infrared microspectroscopy

DONG Shao — hua', YANG Jun — chang”, SHU Jia — ping’, ZHOU Wei — giang*, TAN Pan — pan’
(1. Shaanxi Provincial Institute of Cultural Relics Protection, Xi’ an 710075, China;
2. Center for Nano Energy Materials, School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’ an 710072, China;
3. Yangzhou Institute of Cultural Relics and Archeology, Yangzhou 225007, China;
4. School of Cultural Heritage, Northwest University, Xi’ an 710069, China)

Abstract; In order to protect unearthed bronze artifacts, it is necessary to remove any powdery rust found on the
wares. Powdery rust is mainly composed of atacamite and paratacamite, both of which have distinctive infrared
spectral characteristics, making the rust identifiable by infrared microspectroscopy. Compared with the traditional
compression — type Fourier transform infrared ( FTIR) spectroscopy, the transmission infrared microspectroscopy
method we used is faster and a more sensitive way to analyze samples with less consumption of sample, and no
requirement for tabletting. In this study, the transmission infrared microspectroscopy was used to analyze the bronze
corrosion products on bronze test samples, namely bronze relics from the laboratory archaeological and conservation
project for the coronet of Emperor Sui Yang’ s Empress Xiao, located in Caozhuang of Yangzhou, Jiangsu Province.
The results show that this method can identify powdery rust efficiently and accurately.

Key words: Powdery rust; Atacamite; Bronze rust; Infrared microspectroscopy; Coronet of Empress Xiao
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