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Abstract :  About 17% of historical properties in Korea were made of stones and most of them are exposed
to weathering, as such that discoloring, cracking, and shattering occur from physical, chemical, mechanical,
and biological effects due to outdoor placement. Proper treatments for conservation are necessary to
prevent the weathering damage and to retain the original shape of stones. MMA, an acrylic monomer
having low viscosity can be impregnated deep inside stones by consecutive compression and decom—
pression process in a pressurized vessel. After the polymerization of MMA impregnate, the space inside
of the stone was filled with PMMA. It is expected that water repellent and weather resistant properties
will be improved because of the improved bonding of constituent materials in stones. In this study,
moisture absorption, chemical resistance, and mechanical property of two domestic granites were
examined after treating them with MMA for the purpose of determining the conservation value of this
method that was possibly useful to the conservation of stone cultural assets.
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Figure 1. Diagrammatic view of flexural test of stone.
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Figure 2. Impregnation ratio vs. time of (a) H-S and (b) P—S
at different pressures.
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Table 1. Impregnation Ratios of Monomer and Polymer with
Different Stones Monomer loss

Impregnation ratio of ~ Impregnation of  Monomer
monomer (%) polymer (%) loss (%)
H-S 0.237 0.218 8.01
P-S 0.311 0.287 7.71
6h

12h

Figure 3. Photographs of middle of the dyed specimens at
different impregnation time.
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Figure 4. SEM images on the inside of sand stones before
and after impregnation treatment.

Table 2. EDS Analysis Results of Sand Stones Before and After
Treatment

Specimen C 0O Al Si etc.
Untreated H-S 0
Treated H-S

Total
7578 530 12.84 6.08 100
10.91 68.44 5.61 14.55 0.49 100
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Figure 5. Surface color change after treatment.

Table 3. Water Absorption(%) and Contact Angles of Treated
and Untreated Specimen

Untreated specimen Treated specimen

H;0 uptake Contact angle HsO uptake  Contact angle
(%) ) (%) )
H-S 0.274 22.52 0.122 69.91
P-S 0.397 40.09 0.149 61.86

22|H, A3278 3%, 20084
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Figure 6. Water absorption ratio of treated and untreated H—S.
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Figure 7. Water absorption ratio of treated and untreated P—S.

Table 4. Results of Impact Test for Treated(T) and Untreated
(UT) Specimen
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(X : break, A :crack, O : no break)
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Table 5. Results of Flexural Test
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untreated 13.10
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Figure 8. Photographs of stone surfaces after acid treatment
for 50 hrs.
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