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Study on the Deterioration of the Wall Paintings in Hagia Sophia, Istanbul:
Investigation with Phase Diagrams of the Influence of Indoor and Outdoor
Environmental Conditions on Salt Precipitation

MIZUTANTI Etsuko, OGURA Daisuke *, ISHIZAKI Takeshi* *,
SASAKI Juni** and ABUKU Masaru ™ **

Hagia Sophia in Istanbul has been suffering from severe degradation of the wall paintings
such as exfoliation of wall paintings and inner finishing materials due to salt crystallization
within the wall. In the present study, the influence of the inside and outside environmental
conditions on the precipitation and disappearance of sodium sulfate and sodium nitratine was
examined using phase diagrams. The result of comparison between the inside temperature
and humidity and phase diagrams shows that sodium nitratine is prone to repeat precipitation
and deliquescence and tends to precipitate from fall to winter. Numerical analysis of heat and
moisture transfer was also conducted to investigate the influence of the outside environmental
condition on the spatial distribution of temperature and humidity in the wall and the resulting
salt precipitation behavior. It was found that sodium sulfate is likely to cause sub-
efflorescence which may lead to the exfoliation of the inner finishing materials and that sodium
nitratine is difficult to precipitate at locations where relative humidity becomes higher due to
concentration of infiltration of rainwater.

*Graduate School of Engineering, Kyoto University
**Tohoku University of Art and Design
** *Faculty of Architecture, Kindai University



