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Résumé

Yoshimichi EMOTO : Analysis of Substances Produced on Art Objects by Polluted Air

Increased air pollution is beginning to affect on cultural properties. One of the
means of their protection is to keep them in repositories or equivalent buildings,

but it is necessary to examine thoroughly the pollutants on environment for conser-
vation inside and outside the buildings.

Alkali filter paper method and gas chromatographic method are generally em-
ployed to detect pollutants and to measure their concentration. As one method of

detectmg the influencing pollutants and measuring the extents of their influence, we
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judge the degree of pollution through corrosion of metal test pieces.

Survey of pollution by means of metal test pieces

Thin plates of silver or copper (thickness Ag 0.1 mm., Cu 0.05 mm.) are fixed on
pieces of wood and exposed to air within screens br shelters, or under eaves, where
they do not suffer directly from rain. After a certain period of time (two weeks-one
month), fragments of certain dimensions (2x2.5cm.) are cut out from them, collected
and analized by X-ray diffractometry.

Speaking on a general ground, silver chloride (cerargyrite) and silver sulphide
(argentite) are detected as corrosion products from silver plates. We take diagrams
of their diffruction line intensities in relation to the time lengths of exposure. By
the shapes and inclinations of the resulting curves we can judge which pollutant in
more abundant at a given spot. ’

Silver chloride has connection with car traffic volume and is judged to be inﬂuenqe
of exhaust. It is probably due to ethylen chloride which is contained in gasoline as
tetraalky! lead remover. .

The first product on a copper plate is copper oxide (cuprite). We take the ratio
of diffraction intensities of plane (111) of copper oxide and plane (111) of copper
(Icu:001n /Icuqin ), plot their relation with the duration of exposure, and judge the
extent of pollution in comparison with the results at previous observation spots.
Posnjakit and brochantite are detected after long-period exposure.

We examined the extents of pollution in and out of the repository of Myoren-ji
Temple in Kyoto by this metal plate method. As a result, we found that the extent
of pollution was by and large similar to that at Nijo Castle facing Horikawa Street
where we had observed earlier. It was judged that the temple was under the
influence of the nearby Horikawa Street where traffic is heavy, and also of the
Nishijin area which is a small-scale factory area. Pollution in the repository was
less than 1/10 of outside, that is, the repository was in a fine state.

Pollutants that come -into the interior

It is believed that pollutants that come into the interior from outside are
mitigated by being absorbed to or reacting with wall and interior objects. In order
to examine this phemomenon, we tried X-ray analysis of dust educed on interior
concrete walls, pillars and floors, and detected calcium carbonate (calcite), calcium
sulphate (gypsum) and sodium sulphate (thenardite). It is suppbsed that during the
course of generation of these products or when they are decomposed, the pollutants

existing in air act as alkaline or acidic factors.
Bromine was detected from dust inside air control duct and dust collected from

power circuit of analytical instrument. This, too, is judged to have connection with
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car exhaust. Chlorine and bromine contained in gasoline as additions are judged to
have invaded in different states of aerosol. Further careful study is necessary about
the direct influence of invading pollutants on cultural properties.



