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A Study on the Present Condition and Characteristic
of Appeared Contaminants on the Surface of Stone Cultural
Properties
—-Focus on the Contaminants of Ten storied pagoda of
Gyeongcheonsa-
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Jin Hyung Kim, Ju Wan Lee, Kyoung Soon Han* and Jin Y oung Do*

— ABSTRACT ~

The conservation problem of stone cultural properties is widely

influenced by environmental pollution nowadays as well as aging
symptoms itself. Most stone cultural properties are directly affected by
air pollution such as smoke, acid-rain, etc., resulting surface separation
and pulverization.

In the case of Ten storied pagoda of Gyeongcheonsa, once located in
the center of the Seoul, the surface shows excessive contaminant by air
pollution. It is very difficult to identify chemical structure and formation
system of these contaminant. Also the discoloration and stains on the
surface are not pleasant to see.

Through the examination of the contaminant by SEM-EDS, it is
observed that the major mineral is Gypsum and many other minerals
were also revealed. The contaminant layer seems to be thin and wide at
the south face of pagoda and thick and narrow at the north face. This
distribution pattern could provide information on the surface

characteristics of pagoda. Further, the information could help to identify

* AFONE (Gyeongju University)
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the relationship between geological and environmental factors and the

surface patterns.
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175 8% =271 (8) 0 c 10
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(]
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Table 4. ZHARISAME SUHA o2 Z4H| B2l : wt%
x| 25 S 2 S & S & S 2% b7y
2 5 Mz Chl il =
Ca 9.3 20.3 19.8 16.2 20.1
Al 1.80 1.02 1.27 0.84 1.07
Fe 0.79 0.48 0.59 0.36 0.49
K 0.57 0.27 0.36 0.31 0.30
Na 0.29 0.17 0.21 0.17 0.18
Mg 0.33 0.17 0.22 0.10 0.1
Mn 0.01 0.007 0.009 0.006 0.008
n 0.010 0.008 0.017 0.007 0.011
Cu 0.011 0.018 0.008 0.007 0.010
Ti 0.068 0.043 0.050 0.036 0.040
A 23.18 22.486 22.534 17.035 22.319

Aol yEEt}, o] F-9]o tigk EDX ¥]=L(Fig. 27) ¢} 1 &4 A3 (Table 5)
oA Ca, S, K7} 3= velytar, o]2lof Siel Ale] AE% At} Ca= Calcite
9} CaSO04 - 2H209] A 31(Gypsum) 73322, S& CaS04 - 2H209] 44 9]
TAAECRE FEEM, K, Si, Al 2]F-2] wx|e] zfelA 7]Q1E B ot
Aol A7F EANEF= AP (Albite) & 287370l 4] 7118 1o & AtsH}
olof 3k Y4 = EAQEEEE B7] 98] mappings A8k = (Fig.
28~29), o]#gk Ayji= Al Si, S, C 5°] LEZFA FFsH o= Farst
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Fig. 28.
LEI.A.[% OO{2 dig}= _ 55HH
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- SEM-EDX mapping Z}
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Fig. 29.
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