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Effects of Salts and Acid Solutions on the Weathering of Granite
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ABSTRACT : Because the stone cultural properties located outdoors, they have been altered and deteriorated in external appearance due
to environmental factors such as acid rain, extreme change in temperature, and salts. Damage to stoné cultural properties is accelerated
particularly due to recent industrial development and environmental pollution. An experimental study was conducted to evaluate the effect
of environmental contaminants on the weathering of granite. And as part of the developing of conservation method, TiO: catalyst was
prepared and tested. When fresh granite was dipped into the salt and acid solutions, dissolution rate of eight minerals (Si, Mg, Ca, Na,
K, Fe, Mn, Al) are abruptly increased at initial stage of reaction and then increased steadily until 100 cycles. After salt and acid solution
experiments, the mineral compositions of the granite surface were lower then that of the fresh granite and density of the weathered
granite was steadily decreased from 2.60 g/iem® to 2.56 g/em’, but Poissions ratio and absorption ratio were slightly increased. It was
expected that stone cultural assets could be weathered by salts and acid rain. In the case of TiO» was coated to the granite, the
dissolution rate of minerals and absorption ratio of TiQ, coated granite were decreased. Therefore, the TiO, coating method tested in this
study considered to be a viable method to assist in the conservation of stone cultural properties from environmental contaminants.

Key Words : Absorption Ratio, Stone Cultural Properties, TiO; Coating, Salt and Acid Solutions, Dissolution Rate, Granite
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Table 1. Physical properties for granite from forced weath-

ered sample
Physical ~ Fresh pH 2 pH 4 pH 4 Salt Salt Normal
roperties  granite non coating fon coating non anite'®'”
P coating coating coating &
Densi
eI 2600 2550 2.580 2582 2.560 2.560 2.50-2.81
(g/em’)
Absorption
. 0392 0.830 0.526 0.616 0481 0.520 0.34-0.35
ratio(%)
Compressive
sirength 1,053 683 920 783 967 798 1,470-2,450
(kgfiem®)
Poisson'
OO 030 037 034 036 033 034 0.20-0.30
ratio

Fresh granite

Fresh granite - dipped into acid solution(pH 2)

TiO, coated granite - dipped into acid solution(pH 4)
B Fresh granite - dipped into acid solution{pH 4)
@5 TiO, coated granite - dipped into salt solution

BEEE Fresh granite - dipped into salt solution
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5. NOMENCLATURE

P = pressure by crystal growth(atm.)

R = gas constant of the ideal gas law

T = absolute temperature(K)

Vs = molecular volume of the solid salt

C = actual concentration of the solute during crystalli-
zation

Cs = concentration of the solute at saturation

Ph = hydration pressure (atm.)

n = number of moles of water gained during hydration

Vi = volume of the hydrate (cmS/g-mole of the hydrate salt)

V. = volume of the original salt before hydration
(cm3/g-mole)

Py = vapor pressure of water (mm Hg)

P,/ = vapor pressure of hydrated salt (mm Hg)
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