The glaze-body interface as a microscopic technological archive: 
multiscale synchrotron investigation of Chinese Tang-style lead-glazed ceramics
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The glaze-body interface in lead-glazed ceramics can preserve evidence of digestion-diffusion phenomena and recrystallisation processes occurring during firing and cooling, making it a potentially valuable technological archive [1, 2]. Despite the archaeological and commercial relevance of Chinese Tang-style glazed pottery figurines (sancai), the physicochemical processes governing glaze-body interactions and leading to the formation of the interface remain still poorly investigated. However, the interface region may provide diagnostic markers for both technological and authentication studies, as the morphological, chemical and mineralogical features of the interfacial crystallites highly depend not only on glaze and body compositions but also on the employed firing conditions (time-temperature curves and cooling rates) [1, 2].

In this work, a set of historical and modern Tang-style lead glazed ceramic sections from major Italian museum collections was investigated through a multianalytical and multiscale approach. We combined synchrotron radiation nano- and micro-X-ray fluorescence (SR-nano- and μ-XRF) mapping, SR-micro-X-ray diffraction (SR-μ-XRD) mapping and complementary laboratory analyses, such as scanning electron microscopy in backscattered electrons mode (SEM-BSE). Nano- and μ-XRF/μ-XRD mapping were performed at ESRF beamlines ID16B and ID11 to investigate and compare elemental spatial distribution and phase evolution across the glaze-body interface. In particular, diffusion profiles were extracted from the XRF maps and fitted to estimate effective diffusion extents; mineralogical assemblages were stratigraphically identified through XRD mapping.

The systematic integration of XRF, XRD and SEM-BSE datasets revealed three main recurrent interfacial behaviours distinguished by diffusion patterns, interfacial morphologies and mineralogical stratification. These behaviours define a progressive transition from highly reactive, mineralogically complex interfaces to thinner and less stratified interfacial layers. This transition is accompanied by increasing similarities in the Pb-chromophore profiles and progressively comparable effective diffusion extents estimated for the diffusing cations. Furthermore, general diffusion trends were consistent at both micro- and nano-scales.
Interestingly, preliminary relationships were observed between the identified interfacial behaviours and the documented provenance of the analysed specimens, as historical and modern samples tend to group into different interfacial categories. Therefore, the results suggest that the interfacial signatures may preserve direct information on glaze-body interaction histories and firing conditions. Ongoing work integrating μ-Raman spectroscopy, X-ray absorption spectroscopy, statistical analysis and laboratory produced mock-ups under controlled firing conditions aims to further establish robust interfacial markers for technological and interdisciplinary authentication studies.
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