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Fig.1 The pictures of Han Dynasity pottery jar and parts: (a) overall morphology; (b) localized enlarged view of crystal salt;

(c) the inner bottom of the pottery jar
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Fig.2 Super-depth-field microscope images of Han Dynasity pottery jar:(a) the surface of micro morphology;

(b) crystal salt; (¢) 3D imaging of crystal salt
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Tab.1 Results of SEM—EDS analysis of crystal salt %

- Tk 5%/ %

Cl Na Si Ca (0] Al K Fe C
X451 44.83 31.15 2.40 3.32 16.68 1.62 - - -
X 3 2 0.46 — 18.79 5.86 43.15 6.56 3.72 6.22 12.58
[ 52.12 38.09 6.17 — 3.62 — — — -
X 5 4 - 1.43 22.13 9.70 46.72 9.18 4.48 4.83 -
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Tab.2 Anion and cation test results in samples mg+L~'
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Fig. 6 Temperature and humidity monitoring results in the

preservation environment
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Fig. 8 Crystallization pressure of NaCl and relative humidity at 25 C
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Corrosion Mechanism and Formation Causes of Crystal Salt on a Han Dynasity Pottery Jar

JING Haiyan', FU Wenbin', MA Fen®, ZHEN Lizhen®
(1. Shaanxi History Museum, Xi'an 710061, China;
2. College of Chemistry &. Materials Science, Northwest University, Xi'an 710127, China;
3. School of Historical Culture and Tourism, Xi'an University, Xi’an 710065, China)

Abstract: To reveal the mechanisms of the surface crystal salt and erosion of pottery jar,the super depth of field microscopy
(DM), X-ray diffraction (XRD), ion chromatography (IC), scanning electron microscopy-energy dispersive spectroscopy
(SEM-EDS) had been used to analyze the salt precipitation. The results show that the main composition of the crystak salt were
sodium chloride(NaCl) , which caused the pottery efflorescence and decay. The sodium chloride mainly came from soil and
groundwater, the storeroom dust was also a source of the salt. The temperature and humidity of the storage environment varied
greatly, which were triggers of the occurrence of the salt on the pottery jar. The effect of salt on the pottery were studied by
the analysis of salt crystallography and saturation solubility. The results show that the change in relative humidity had a greater
impact on the concentration changes of NaCl compared to the temperature change in the storage environment of the pottery jar.
The main factor causing the pottery efflorescence and decay is crystallization stresses brought about by NaCl, based on which
protective suggestions were put forward.

Key words: pottery;soluble salt;analysis
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