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Abstract
The Iron Age was a period of change, with many innovations in the glass-making technology. The chemical composition 
of the set of objects considered in the present study demonstrates the diversity of the raw materials used and the depth of 
knowledge about the manipulation of glass appearance in the eighth-sixth centuries BCE. The study was carried out using 
fibre optics reflection spectroscopy and portable X-ray fluorescence spectrometry at the museums’ premises to examine a 
large number of glass beads and preliminarily group them on the basis of their composition and spectral characteristics. In 
addition, a smaller set of selected samples was analysed by laser ablation inductively coupled plasma mass spectrometry 
to provide a comprehensive chemical characterisation of the material. The compositional data indicated that the samples 
belonged to the high magnesium and low magnesium glass compositional types. Only one sample was recognised as low 
magnesium medium potassium glass. Glasses within each group were made from different sands, suggesting different 
provenances. Some of the samples were suggested to be of local origin, while the others were interpreted as imported glass. 
Evidence of glass colouring, decolouring and recycling are also discussed.
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Introduction

One of the first steps in glass making is the selection of the 
raw materials. In the first half of the first millennium BCE 
ancient craftspeople could use silica-rich sand or crushed 
quartz (Moretti and Hreglich 2013; Rehren and Freestone 
2015) to make the base of the glass batch, i.e. the mixture 

of raw materials ready to be fused. As it was unattainable 
for the ancient furnaces to melt pure quartz, certain (usually 
alkali-rich) materials were used to obtain eutectic systems, 
which significantly lowered the temperature required to melt 
the batch (Brill 1963; Henderson 1985; Angelini et al. 2019). 
These materials are usually referred to as fluxing agents, or 
simply fluxes.
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