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Ancient and Historical Glass: Order or Chaos?

Scientific Program with Abstracts

9:00-9:05 Koen Janssens, Ivana Angelini, meeting chairs; Gilberto Artioli, ECM34 president
Welcome

9:05-9:50 Partha Pratim Das, NanoMEGAS SPRL, Brussels, Belgium

Electron diffraction and related methods for the investigation of ancient glass

Understanding the properties, manufacturing processes, and conservation methods of archaeological
artefacts necessitates detailed structural characterization. Transmission Electron Microscopy (TEM)
offers significant advantages for studying artefacts at the nanometer scale using minimal material. This
presentation explores the application of TEM techniques—such as Electron Diffraction (ED), Energy
Dispersive X-ray Spectroscopy (EDX), and Electron Energy Loss Spectroscopy (EELS)—to investigate
ancient artefacts, focusing on nanocrystalline phases in Greek amphoras, Roman glass tesserae, various
ancient glass samples from around the world, and obsidian glasses from Mexico.

9:50-10:35 Myrtille Hunault, Synchrotron SOLEIL, Saint Aubin, France

X-ray absorption spectroscopy for characterization of colored historical glass

Most colors of medieval stained glass windows were obtained using transition metal (TM) elements.
The stained glass windows of the Sainte-Chapelle in Paris are one example of the richness of the colour
palette that could be obtained and how it has evolved from the 13th to 15th century as a testimony of
the mastery of ancient glassmakers. The obtained color depends on the elaboration conditions: glass
composition (raw materials and coloring elements) and melting conditions. The determination of the
subtle relations between chemistry and optical properties of glasses provides tangible information about
the history of art and glassmaking techniques. Optical absorption spectroscopy (OAS) enables to probe
directly the origin of the glass color and its link with the chemical composition of medieval glasses. X-
ray absorption spectroscopy (XAS) is a powerful complementary technique that allows also probing the
invisible species and determining the TM redox and local coordination in glass. The combination of
both techniques with other non-invasive techniques such as particle-based composition analysis
provides quantitative chemical information on the origin of the glass color and allows inferring
medieval glassmaking recipes.

This will be illustrated through several case studies of blue, green, purple glasses from the Sainte-
Chapelle in Paris and other monuments as well as model glasses.

10:35-11:20 Joost Caen, University of Antwerp, Belgium

Imaging and analysis of stained-glass windows

Glass Conservation studies were started in Antwerp ca 35 years ago and from the start, there was a high
interest in chemical analyses of glass vessels, stained glass windows and of vitreous paints. Initially our
aim was to be able distinguish between original glass and later infills and reconstructions in stained
glass windows. At first, only partial information could be obtained based on limited sampling in
combination with Scanning Electron microscopy coupled to Energy Dispersive X-ray (SEM-EDX)
analyses. The development of macroscopic X-ray fluorescence analysis (MA-XRF) scanning made it
possible to obtain a much more detailed overall image of both sides of stained-glass panels. Moreover
this technique is non-destructive and can be applied ‘in situ’. In some cases the scans revealed important
extra information about the glass and the paint layers, besides its origin and/or its authenticity. For
example, special kinds of flashed glass were discovered (not visible with the naked eye), as well as later
repainting and refiring of trace lines. The lecture will illustrate the importance of the technique for art
historians and conservator-restorers dealing with present stained-glass research and conservation.



11:20-11:35 Short break

11:35-12:10 Jodo Pedro Veiga, M.L. Coutinho, S. Coentro, T.P. Silva, Universidade NOVA de
Lisboa, Portugal

Decoding Portuguese Azulejos: the intersection of art, history, and science

In recent decades, the production techniques of azulejos (Portuguese glazed tiles with predominantly
blue color) remain a subject of ongoing research. Combining historical research with advanced
analytical techniques, this communication aims to show that pigments and materials that define the
azulejo colour palette, along with their production recipes and the chemical and structural composition
of the glazed tiles. This communication highlights the application of synchrotron radiation to the
analysis of Portuguese azulejos. Some examples will be presented, namely the Co and Cu K-edge X-
ray absorption near-edge spectroscopy (XANES) results performed on glazed tiles from the Fronteira
Palace, in Lisbon and the speciation of pigments from Pena National Palace, Sintra. The speciation state
of certain chemical elements provides an understanding of their role as chromophores, glass network
formers or modifiers, contributing to a deeper knowledge of the production techniques, provenance,
and the tiles’ history of use. The non-destructiveness nature allied to the high-resolution capabilities of
synchrotron radiation chemical imaging offer a unique tool for investigating cultural heritage materials,
enhancing our understanding of their composition, structure, and degradation processes, and
contributing to their long-term preservation and interpretation for future conservation efforts.

12:10-12:40 Alicja Rafalska-Lasocha, Wieslaw Lasocha, Jagiellonian University, Krakow, Poland
XRPD research on historical glass and other cultural heritage objects

X-ray powder diffraction (XPRD) is a widely spread quantitative method of phase analysis which can
be applied to many problems of materials analysis. This lecture will provide an review of recent
applications of XRPD in the cultural heritage sector related to the characterization on ancient materials,
among which glass and glazes.

12:40-14:00 Lunch break



