THE INVESTIGATION OF PIGMENTS AND PAINT LAYER
STRUCTURES OF MURAL PAINTINGS
AT MAITEPNIMIT TEMPLE

MmN IRIALE: 1A
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*This temple situates near Krungthon Bridge on Thonburi side.
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. m ings in the prang of
Mahathat Temple at RatChablifivae i ar, minium, gypsSimg®arbon, and gamboge**. The
mural paintings were believed to bé"ex ed in A

utthaya period. It is interesting to
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* YallasoyniFaazwiungasu /Aasus

s Gambogel 5.9

is a yellow gum resin from the tree Garcinia hanburyi Hook F.. 1t grows mostly in India,
Sri Lanka, Thailand, Cambodia and South Vietnam. Gamboge has the principal acidic yellow component called gambogic

acid (C 381-14408)
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continue investigation on the pigments used in the paintings of later period for comparison
and find out some other Thai ancient pigments. Therefore the paint samples from the mural
paintings in Maitepnimit Temple have been investigated in this study. The paintings in this
temple have been believed to be of late Ayutthaya period or early Ratanakosin period’. The
apparent colours of the paintings are white, black, red, orange-red, red-brown, purple, pink,
green, gold and blue. Twenty five : analyses covered all the colours. In
addition, the white pigmentgi

microscopically examined to study the pa ay ructure and details in the paint layer.

4. Microscopical chemical tests? 3> 4: Some elements and anions of components from
ground layers and paint layers were analysed as follows:
4.1 Sulphide was detected by the reaction with sodium azide/iodine solution.
4.2 The test of Pb was carried out by the reaction with potassium iodide.
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4.3 Gypsum was detected by the formation of white wheat-sheave like crystals,
the characteristic of gypsum after adding diluted hydrochloric acid.

4.4 The detection of Fe was done by the reaction with potassium ferrocyanide.

4.5 The carbonate was detected by diluted hydrochloric acid.

4.6 The presence of Cu was proved by the test with potassium ferrocyanide
solution.

in paint layers were

sample was extracted from the TL 3 en dried and dissolved in methanol.
The solution was then injected into the Zorbax-ODS columa (25 cm x 4.6 mm 1.D.) containing
Zorbax-ODS particles (5pum). The mobile phase consisted of methanol and 5% acetic acid in

*Gambogi acid used as standard was obtained by extraction from gamboge bought from a drug store in Bangkok.
The extraction process followed Ahmad’s method. '
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water with the ratio 85:15. The flow rate was 1 ml/min and the column pressure was 60 kg/cm?.
The UV detector was set at 291 nm. By comparison with gamboge and gambogic acid under
the same condition, the tr values of the main yellow component of the sample, and the gambogic

acid were 11.29 and 11.24 min, respectively. Also the gamboge showed the separation with
major component at tr 11.22 min (Figure 1).

8.3 Mass

Qf the standard gambogm am

,and l4é (13).

For camparlson ! i

1: m/e 262:( M, 100)

White samples
The detection of the Pb and carbonate together with the analysis by X-ray diffraction
proved that the white pigment in the white paint layers of the white patterns was hydrocerussite

or white lead (lead carbonate hydroxide, Pb;(CO,),(OH),). These white paint layers were
painted upon the white ground layers.
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Black sample
Black pigment of carbon was found in the black paint layers.

Gold gilded sample
A yellow layer of gamboge was found underneath the layer of gold leat.

Light blue sample '/-\
Analysis offfiic-congentssir “W tﬂ!ede SEM7E]
orted the iden

owed the presence

of Pb, Cu, Cl, A /l m a¥n of cumengeite (lead copper

e T — .
T4 e d kaolinite

sample.
Pink samples

cinnabar, gypsum, hydrocerussite and kaolinite were found. Whereas the mixture of minium,
hydrocerussite and kaolinite was found in the paint layer of orange-pink sample.

Red-brown sample

Dark red pigment of hematite (ferric oxide, Fe,O,) was found mixed with red
pigment of cinnabar and white pigment of hydrocerussite in the red-brown layer of the sample.

2. dw. An. 308 v, bdos, bl(e)
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Purple samples
The analysis revealed that the purple layers were consisted of hematite and gypsum.

CONCLUSIONS
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The Department of Physics, King Mongkut’s Institute of Technology Thonburi kindly provided

the use of X-ray diffraction instrument.
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Table 1. Conclusion of the Analyses

Microscopical SEM/EDX X-ray diffraction

Pigments from chemical test, found found Conclusion

found

ground layers calcite

)?fr()c §
3 bon(ﬁyse

aéntal analyse

¢, gypsum,

PLC, mass spectroscopy)

1 red layer cinnabar
1 red layer cinnabar,
Pb‘(Coz)z(OH)2 hydrocerussite
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Table 1. (continued)

Microscopical SEM/EDX* X-ray diffraction

Pigments from chemical test, found found Conclusion

found

abar, minium(less)

2 red layers

yellow under boge (by TLC, HPLC,

gold leaf mass spectroscopy)

*SEM/EDX = Scanning electron microscope with energy dispersive X —rays analysis
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Fig.1 HPLC chromatogram of

A. Main yellow component of the sample
B. Gambogic acid
C. Gamboge
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Fig.3Microphotographs of cross-section of samples and position of the following:,

1..Light purple
2.gFlesh pink:
3. Red

4, Gold

5. White
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A. Ground layer
B. Paint layer
C. Layer of gold

85




L]

Lt

| —

Fig.4 Position of a bluish green sample of the rock and microphotograph of the cross-section

A. Ground layver
B. Bluish green paint layer of about 0.04-0.06 mm thickness
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