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Glass The role of micro-organisms

Previous studies revealed enrichment in Mn in the browned areas and some of them have suggested that
manganese migration to the surface, oxidation and/or precipitation might be linked to biological activity.

Medieval stained glass windows have a potash-lime-silica composition
because of the use of plant ashes as flux.
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Na,0 1,2 1.3
CaO 172 198
MgO 42 6.7
K20 188 12.9
MnO  2.08 1.9

Glass casting
at 1500 ° C
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The browning
phenomenon

The browning of medieval stained glass windows
appears as dark Mn-rich spots inside the altered
layer on the surface of the glass. It leads to a loss of
transparency.

Grinding and sieving:

Glass/mineral support
100-200 um fraction

Results
NORMALIZED MASS LOSSES

Concentration results are normalized to the reactive
surface and to the glass composition:
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As Mn was
introduced as a
(de)colourant, the
browning is often
located on faces
and purple shades

Batch dissolution tests
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In order to improve our understanding of this = <
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phenomenon and investigate the direct and indirect
implication of microorganisms, weathering experiments
of a model glass were designed.
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|i] : concentration in ppb

S : glass surface

V. volume of solution

x; : mass fraction of the element i in the glass
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the dissolution rate
— The more concentrated DFOB the faster the dissolution

- Enhancement of dissolution rate in presence
of bacterial exudates

Actually running tests and perspectives Conclusion

The results show that the presence of bacteria and bacterial
exudates modifies the dissolution mechanisms and kinetics,
increasing dissolution rates and changing dissolution
3 wells: Control experiment st0|.ch|ometr.y. This hlgh!lght§ that a blploglcal actlv.lty could
glass in culture medium MM9 be involved in the solubilisation of Mn in a Mn-bearing glass,

@ Micro-organisms sampling on stained glass windows @ Screening of glass-weathering potentials
of sampled bacteria

which is the first step of the appearance of the browning
Versailles’ Chapelle Royale
phenomenon.
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