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1 K—.1s Rib.16-17 Na, (Si), S, Ca, Ti, Fe Thenardite
9 K—.s Rib.26-27 Na, Si, S, Ca, (Fe) Thenardite, Gypsum
Na, (Si), S, Ca Thenardite, Gypsum
3 K—.1s Rib.27-28 Na, S, Ca, (Si) Thenardite, Calcite
Na, (Si), S, Ca, (Fe) Thenardite, Calcite
4 K—.s Rib.28-29 Si, S, Ca, (Fe) Gypsum
5 F20——=X dLBED |Mg, (Si), S, (Ca) Epsomite
Na, (Si), S, Ca Thenardite
6 F23—=X FES |Mg S, (Ca) Epsomite, Calcite
7 F2a——X D |Na, (Si), S, Ca, (Fe) Thenardite
F2a——X LE® [Na, (Si), S, Ca, (Fe) Thenardite
Na, Si, S, (K), Ca, (Fe) Thenardite, Calcite
8 (Na), (Si), S, K, Ca, (Fe) Gypsum
Na, (8i), S, Ca, (Fe) Thenardite, Gypsum
Na, (Si), S, Ca, (Fe) Thenardite
9 F2a0—=R JLA® [Na, (Si), S, Ca Nitratine
Na, (Si), S, Ca Thenardite, Calcite
10 F2a0—=X LFED |Na, (Si), S, Ca, (Fe) Thenardite
11 F20——XA EE (Na), Si, S, Ca Thenardite, Calcite, Gypsum
Na, (Si), S, Ca, (Fe) Thenardite, Calcium chloride
F2a——X Bl |Mg S, Ca (S Epsomite, Gypsum
» Mg, S, (Ca) Epsomite
(Si), S, Ca, (Fe) Gypsum
(Mg), (Si), S, Ca, (Fe) Epsomite, Gypsum
13 FyS5)— JLFEEEE Mg, S, Ca, (Si) Epsomite,  Calcite
FyJ)— EEET Mg S, Ca Epsomite, Calcium chloride
14 Mg, S, (Ca), (Si) Epsomite
Na, Mg, S, (Ca) Epsomite, Calcite
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** Thenardite : Na2S04, Epsomite : MgS0O4-7H20, Nitratine : NaNO3,
Calcium chloride : CaCl2, Calcite : CaCO3, Gypsum : CaS04-2H20
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Study of Salt Crystallization on the Inner Wall
of Hagia Sophia, Istanbul, Turkey

Juni SASAKI, Naoto YOSHIDA, Daisuke OGURA*,
Takeshi ISHIZAKI and Kenichiro HIDAKA *2

Hagia Sophia has been suffering from salt crystallization and flaking of the wall
surface, especially at the northwest part of the building. Therefore, a survey was conduct-
ed with the following aims:

1. To identify the crystalized salts in Hagia Sophia

2. To clarify the origin of salt and the movement of water which is the main cause of
salt crystallization

3. To make a suggestion for the future conservation program, including salt and water
control.

Elements containing salt samples were detected by X-ray fluorescence spectroscopy,
and crystallized molecules were identified by X-ray diffraction analysis.

As a result, the types of crystallized salt were identified as sodium sulfate, magnesium
sulfate and sodium nitrate. At the northwest part of the building (northwest exedra), the
major type of salt is sodium sulfate; magnesium sulfate and sodium nitrate were found at
the western and northern parts of the exedra where salt crystallization is in progress. The
removal of plaster from the outer wall surface and the infiltration of rainwater from the
exposed wall are thought to be the causes of deterioration at the northwest part of the
building.

*Kyoto University, Graduate School of Comprehensive Human Sciences
*2University of Tsukuba, Graduate School of Engineering



