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Abstract

The aim of this thesis has been to find alternatives in the alkali silicate glass
system to the most commonly used red glass pigment today, which is based
on Cd(S, Se). The overall strategy has been to facilitate the use of already
existing, well known but complicated and control-demanding pigments. Also
the possi¬bilities to obtain red glass by combining elements as briefly reported
in litera¬ture as possible red glass pigments, has been investigated.

It has been found that by combining molybdenum and selenium in alkali-
lime-silica glass under reducing conditions, a red pigment can be obtained.
Red glass originating from this combination has not been reported earlier. The
pigment is sensitive to batch composition and some glass components must
be avoided. UV/vis spec¬troscopy and CIE colour coordinates were used when
colour of samples was evaluated. Both ESCA and XANES give evidence that
molybde¬num is present as Mo6+ ions. The colour is caused by an interaction
between the molybdenum ions and selenium under reducing conditions. The
presence of se¬lenium in a reduced state is evidenced by UV/vis spectroscopy
and XANES analysis.

The colour development in copper ruby glasses was studied by UV/vis
spectros¬copy. It was observed that when low concentrations of colouring
components were used, the pigment is stable regarding colour over long
periods of time. Ex¬peri¬mental results from TEM and EXAFS provided good
evidence that the col¬our origi¬nates from nanoparticles of metallic copper.
This is in analogy with the gold ruby pigment.

The impact of different reducing agents on the copper and gold ruby
pigments was examined. It was concluded that SnO has a stronger reducing
capacity to¬wards copper than Sb2O3 in alkali silicate glasses. The copper ruby
colour can be obtained by the use of one of these reducing agents solely. Shifts
in absorbance peak position as well as in colour hues are observed in both
pigments and the largest shifts in absorption are observed in blue or bluish
glasses, probably caused by larger particles.

The possibility to combine red colour and semi-transparent alabaster
glasses was studied. The studies however, indicated that the alabaster effect is
not compati¬ble with pigments requiring strongly reducing conditions.

Both gold and copper rubies are more environmentally friendly than
the cad¬mium based Cd(S, Se) pigment, and must be regarded as possible
alternatives. The Mo/Se pigment can also be an alternative.
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