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ABSTBACT  After pressurized impregnation treatment, which has been proposed as an effective conservation method
for stone cultural property, was executed with methyl metacrylate (MMA), MMA-butyl acrylate (PMB73) mixture and
MMA -vinyl trimethoxy silane (PMVS5) co-monomer mixture, the physical-chemical properties on the sand stone and
the granite impregnated were evaluated. Compared to the case of granite, the impregnation ratios of sand stone showed
larger values in the range of 3.2 to 3.7 wt% and these were increased up to 32% when the decompression process was
applied to autoclave. The physical properties of sand stone such as anti-moisture property, flexural strength, impact
property and ultrasonic velocity were also higher values than those of granite, which can be interpreted by high
impregnation ratio resulted in many void within sand stone. The impact failure energy was 1.22 J for PMMA, 1.84 J for
PMB73, and 2.8 J for PMVS5, respectively. Since the inorganic affinity of treatment agent is more effective than the
molecular structure of acrylic agent, PMV5 improved inorganic property indicates the optimum impact property.
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Table 1. Impregnation ratios of pressurized specimen without (1) and with (2) decompression process.

Stone type MMA PMVS5 PMB73 OH100
(@)) 0.263 0.102 0.210 0.101
Granite 2) 0.257 0.104 0.207 -
2)/(1) 0.98 1.02 0.99 -
(@)) 3.719 3.245 3.226 2.451
Sand
S 2) 4.923 4.478 4.476 -
tone
(1) 132 138 1.39
Table 2. EDS results of treated stones and untreated granite with MMA.
Spectrum C O Al Si others Total(%)
Untreated 0 61.76 7.57 23.89 6.78 100
Granit Surface 9.96 56.72 5.55 23.51 4.26 100
rante Middle 8.12 56.83 6.78 21.80 6.47 100
Sand Stone Surface 26.54 49.37 0.56 20.81 1.72 100
Middle 25.23 49.39 1.35 22.66 1.38 100
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Figure 2. Moisture uptake ratio of stones impregnated with various agents. (a) Sand stone, (b) Granite.
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