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Analysis of a lime mortar collected at St. Michele delle Grotte Church

Shin-ichi Igarashi'' and Satoshi Ishida >

Some fragments of lime mortar used as substrates for old fresco paintings were collected at Saint Michele delle Grotte Church.
Their chemical compositions and characteristics of microstructure were investigated by analytical methods such as XRD, DSC
and SEM-EDX analysis. A thin layer of red pigment was left on surfaces of the mortar. The SEM-EDX analysis showed that the
pigment were rich in Si and Fe. It seems that red iron oxide (Fe,05) was used as a pigment of red color. A surface region beneath

the layer of pigment was dense compared to the middle of the sample. Highly porous regions were present in the middle of the
sample. Calcite and gypsum were identified in the XRD patterns and the DSC analysis. Carbonation resulted in the dense
microstructure at the surface. Deterioration of the rendering mortar along with the fresco paintings may be related to sulfate ions

that are supplied externally.
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Fig.1 Surfaces of the sample : (a)Pigments and thin white
layers that cover the surface (b) View of the pigments at

a higher magnification.
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Fig. 2 Cross section of mortar: (a) Layer of pigments and sand
particles (b) Yellowish region beneath the pigment
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Fig. 3 XRD pattern of the rendering mortar
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Fig. 4 DSC curve of the rendering mortar
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Fig. 5 EDX analysis at the surface layer of pigments

HFIZT CaldAievy, ZOESOESIHRAKTH 100um FRET
b, FEHEHEIE LT, RUHF (Fe0,) MMEASN T
EZbhD.

(2) BHALTF

Fig. 61X Fig. 2|2 ThFIzfie b= FER Ok Lo
EL SISO SEM {8 & T ORI AR LTS, bkl
FIEEEOELZ NV~ ) v 7 280 Ca ITEHATVLAD,
Si #EFATWMhoTz, Zh Ly, THIELZ I3 EH
ELTHREABRAVGERTED, b LTAKROH{GETRIZT,
FIRGHRALEZLDEELZ NS,

(3) MIEORHEFE

Fig. 7 |EE % VWi ONHEm O A B84 = LisboT

 200pm

Fig. 6 EDX analysis of sand grains: (a) BEI of a polished section
(b) Distribution of Ca
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I'ig. 7 Backscattered electron image of a polished section of the
rendering mortar

Table 1 Comparison of porosity
Middle
274 4.2

Upper Lower

Poroszty(‘l:n) 9.9
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(a) Upper

(b) Middle
Fig.& Backscattered electron images at different depths in the mortar (upper row) and their binary segmentation for pores (bottom row)

(c) Lower



