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Process of salt crystallization in NaCl solution at efflorescence pottery

ZHAO Jing**3, LUO HongJie"? & WANG LiQin®

 Ancient Ceramics Research Center, Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China;
2 Key Scientific Research Base of Ancient Ceramics State Administration for Cultural Heritage, Shanghai 200050, China;
’ College of Cultural Heritage, Northwest University, Xi'an 710069, China

As for the absence reports of the thermodynamic changes in salt solution, and the salt transport and distribution as well as the
interaction forces in the pores of efflorescence pottery, the temperature changes, morphology, migration and the crystallization rate,
and the force generated in crystallization process of NaCl solution were tested with the methods of infrared thermography, super
depth of field microscopy, and the pressure method in the double contact surface. The results indicated the temperature for the salt
nucleation and crystal growth in NaCl solution was lower than that in ambient temperature, after that the salt crystals attracted each
other at the attractive force in the deliquescent state for the volatilization of water. Also the three stages in the salt crystalline and
migration was included for the salt solutions in the pores, and the salt crystallization occurred mainly in the outer layer of the
capillary at the pore diameter <1.0 um, and the salt crystallization appeared mainly in the inner layer of capillary at the pore diameter
>1.0 um; besides the van der Waals force was generated by the water molecules and the unstable contractile force by the contact
surface of the salt crystallization, especially the attractive force in the crystals from the deliquescence to the drying state was founded,
which resulted in the stretch changes of pores. In this paper, the theoretical and scientific support for the research of efflorescence
pottery were provided by the study of the change of soluble salts in the pores from the microscopic point of view.

soluble salt, forcein attraction, pores, thermodynamic analysis, interaction force
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