
Experimental results

The conclusion
The main aim has been to create a new methodology applied to the analysis of colours and glazes in pottery, by combining different non-destructive techniques to obtain better results. We have
started to create a database of specific colours and the paraments that affect the final result. Further research is planned on a wider range of samples. 

The results also showed that blue shades from an Iznik shard
register as bright red false colours (characteristic of cobalt ox-
ides) can be distinguished from blue-turquoise shades which
are recorded as blue false colours, indicating copper oxides
mixed with other oxides alkaline glaze.

Cobalt oxide produces a characteristic blue, easily identified
and confirmed through infrared. Although SEM analysis does
not trace it at all. The reason for this is possibly that cobalt
oxide is a ʻʼpowerfulʼʼ pigment ever very small quantities are
enough to produce colour but too few to trace them through
SEM.
Orange, can be produced from iron-rich slips, but analysis of
an orange pigment on a c. sixteenth-century shard from Italy
shows a combination  of iron oxide with antimony oxide, a so-
phisticated technique to produce a bright orange colour. 

Yellow and yellow-orange colours were recorded as
yellow-green false colour shades, characteristic of
iron oxides; whereas the yellow tone coming from an-
timony oxide is transparent in the infrared. The used
of a rarer element and a more sophisticated colour
production indicates specialised ceramics manufac-
ture and may be used to indentify pottery groups and
find the connections and differences between them.

The aim of this research was the physicochemical study of the pigments and the construction technique used in post-Byzantine and contemporary ceramics decoration. The 23 shards analysed,
from the collection of the Centre for the Study of Modern Pottery (G. Psaropoulos Foundation in Athens), are indicative of the ceramics that exist in Greece from the sixteenth-early twentieth
century A.D. The shards represent the sgraffito ware of Greece and Italy during the sixteenth century as well as the artifacts from the pottery centres of Asia Minor (Iznik, Kütahya, Çanak Kale)
and Majiolica ware from central and south Italy.

The aim of this research

Introduction
The pigments that can be used in a pottery glaze (as under and over glazed colours) are very few due to the high temperatures of firing. Generally. only a few metal oxides are useful as
pigments. The colours that these oxides produce in pure form are also well known. For this reason little analytical research has been done on the colours of post - Byzantine and contemporary
Mediterranean pottery. Accordingly, there is little knowledge of the specific techniques used in those ceramics and particularly the combination of various oxides, glazes and other materials used
to create more sophisticated colours. It is known that yellows were usually produced from iron oxides, but analysis has shown antimony oxide in certain shards.

A new methodology
A new methodology, in the study of ceramics, was applied based on multispectral imaging system MU.S.I.S HS for the infrared false colour (FCIR) recording of the surface of the ceramic. The
x, y, z tristimulus values, derived from initial R, G, B measurements, have been calculated according to CIE XYZ colour space functions, using the appropriate software, in order to have an initial
assessment of the chemical composition of the pigments used. The internal layer structure was examined using cross-sections and SEM analysis, as necessary.

Sophisticated combination of oxides in order to
produce special colours.

Cobalt oxides; a
powerful pigment.

Copper oxides produce a bright green colour in lead glazes.
Copper oxide has also great diffusion such as to colorize the
whole glaze as shown at photo.

The analysis of the black pigment from a Kütahya or Persian
ʻblack on blueʼ nineteenth-century shard revealed the used of
chromium oxide with copper and iron oxides. Chromium as
pigment was considered to be in use from the twentieth cen-
tury and on; its presence here and on older ceramics requires
reconsideration of old perceptions.

Copper oxides ‘’Green or Blue’’?, depended on the environment.

Blue shades; the use
of infrared to distin-
guish blues from Cop-
per or Cobalt oxide.

The diffusion of
Copper oxides.

Use of Chromium pigments before Chromium discovery?  

Yellow; from common iron or from rare antimony?

ΟΒΚΚ7Δ16

ΟΒΚΚ6Δ14 ΟZΚΚ23Δ47

ΟEΚΚ20Δ41

ΟEΚΚ20Δ42

ΟBΚΚ8Δ21

ΟBΚΚ8Δ23

FALSE COLOUR INFRARED IMAGING AS A
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