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Postage stamps are among the most familiar cultural objects,
yet their material complexity and chemical evolution remains
largely unexplored. We recently studied the ink composition of 98
Swiss postage stamps dating from the 19" and early 20™ century
with a range of analytical techniques, including spectroscopy and
chromatography.

The analyses revealed the use of a diverse palette of inorganic
and organic materials, reflecting both technological advances
and changes in production strategies. As shown by the analysis of
the various series of the imperforate sitting Helvetia known as the
‘Strubel’, the blue tones were primarily obtained using Prussian
blue ([Fe,[Fe(CN),],-xH,0]), identified by the C=N stretching
band at 2087 cm™! in the ATR FT-IR spectra (Fig.1 top), while
green hues resulted from a mixture of blue and yellow pigments,
as evidenced by the Raman spectrum displaying the characteristic
bands of both Prussian blue (2153, 2091, 533 and 280 cm™) and
chrome yellow (PbCrO,) (840, 360 cm™) (Fig. 1, bottom). The
color that underwent the most significant evolution in pigment
composition between 1850 and 1908 was red. This period was
marked by the transition from mainly inorganic pigments, such as
vermilion (HgS), chrome orange (Pb,CrO,), and red lead (Pb,O,),
to the gradual use of organic pigments, such as alizarin, eosin,
and carminic acid (Fig. 1, middle). In some cases, we were able
to establish a link between color variations and economic factors.
Variations in composition between different issues of the same
stamp were identified and could be linked to specific aspects of
their manufacturing process. The presence of compounds such
as kaolinite (ALSi,O(OH),), calcite (CaCO,), or barium sulfate
(BaSO,) were also prevalent, although their precise function —
whether as part of the paper substrate as fillers or linked to ink
formulation as extenders or lake substrates — could not always be
clearly determined.!!

By revealing the hidden chemistry of everyday objects, this
study demonstrates how modern analytical tools can provide new
insights into cultural heritage and offer a scientific perspective on
materials that have traditionally been understudied.

Beyond compositional insights, this study highlights many
more unresolved questions, such as the color changes documented
in historical collections: are they due to the chemical instability of
these materials or to variations in the ink formulation? Answers
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Fig. 1. ATR FT-IR analysis of a blue 10 Rp Strubel (top); chromatogram
collected at 480 nm of a red 15 Rp Strubel and the corresponding UV-
Vis indicating the use of carminic acid (CA; middle), and the Raman
spectrum of a green 40 Rp Strubel.

to these questions may thus assist conservators to preserve this
cultural heritage.

This work lays the foundation for future investigations,
particularly on the iconic ‘Basel Dove’, in collaboration with
the Museum of Communication in Bern (CH), and illustrates
how analytical chemistry can provide new perspectives on the
material history and conservation of postage stamps.
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