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Résumé

‘Takeo KADOKURA and Yoshimichi EMOTO : The Effect of Polluted Air as a Factor
of the Environment of Screen and Panel Paintings

In order to study the air in WhiCh. screen and panel paintings are placed,
determination of the concentration of sulfur oxides and nitrogen oxides in the air
inside and outside various kinds of buildings including the shoinzukuri type was
carried out. Corrosion tests of metal sheets (copper and silver) were also carried out.
| The investigation was made at the following six spots in Kyoto city:

1. Nijo-jo castle, 2. Chishaku-in temple, 3. MyGren-ji temple, 4. Nanzen-ji temple,
‘B, Nishihongan-ji temple, 6. Tenkyt-in temple. These spots were selected because
-each of them has certain distinguishing characteristics, i-e, location in the city, the
lie of the land, condition of surroundings, number of visitors and protective devices.

I. Distribution of Pollutants (sulfur oxides, nitrogen oxides)

The method of determination: alkali filter paper method was used. Filter
‘papers which had been diped in 409 aqueous solution of K,CO; and -dried were left
.at certain spots for capturing the poliutants for one month. They were chemically
analyzed for sulfur oxides and nitrogen oxides. The results were expressed in terms
-of SO;mg/day/100 m?® and NO, mg/day/100 m?.

Time of expossurs: The capturing was made from August 1971 to July 1973 at

spots 1, 2 and 3 and from August 1972 to July 1973 at spots 4, 5 and 6.
. Results: Average values of the concentration of sulfur oxides were a little higher
1h the central part of the city and lower at those places for from the streets. The
.average value of the concentration of sulfur oxides was about one third of that in
‘Tokyo. The concentration changed with changing of seasons in all the spots measured
showing minimum value during the period from May to August, gradually increasing
from September, reaching maximum value during the winter between December and
February, and then decreasing. The concentration of sulfur oxides inside the buildings
in which screen and panel paintings are kept was pretty high in My0ren-ji temple
‘but. at the other spots it was as low as one half or below of that in the open air.

The exhaust from heaters during winter as well as automobile exhaust were
‘thought to be the source of sulfur oxides. Occasionally, gases from the liquid waste
from a dyeing factory seemed to have considerable effect at the Myoren-ji temple.

The concentration of sulfur oxides depends on the length of time elapsed after
-its generation and, because of absorption, the path through which it flows. In the
«case of Mydren-ji temple, which has a source of pollution in its neighborhood, it is
thought that the pollutant is directly introduced into the building in a short time,
resulting in a high concentration of sulfur oxides. On the other hand, sulfur oxides
are absorbed by trees and also by walls, ceillings and floors of buldings. This results
in decreasing of concentration.
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The concentration of nitrogen oxides was generally about one third of that
in Tokyo except the value at the main gate of Chishaku-in temple which is
comparable to that in Tokyvo. Even at the spots where the concentration of sulfur
oxides was lower than that in the central part of Kyoto, the concentration of nitrogen
oxides was almost the same as that in the central part. The concentration of nitrogen
oxides was low during the period from February to September and high during
the period from October to January. Any unusual concentration of nitrogen oxides
attributable to the factory was not found in Myoren-ji temple. The concentration of
nitrogen oxides indoors at-all the spots was nearly equal to or a little lower than
that of outdoors, showing a different behavior from that of sulfur oxides. When a
building was opened, the concentration of nitrogen oxides inside was lower than that of
outside, and when it is closed, it showed a little higher value than that of outside,
though only slightly.

In conclusion, sulfur oxides are present in a pretty high concentration in those
places where there is a source of pollution in the neighborhood, but in the ordinary
environment they are present in a very low concentration, Nitrogen oxides are mostly
produced as the exhaust of automobiles and stagnate indoors. Since the environment
surrounding the screen and panel paintings is now being polluted rapidly due to
intaking open air without any treatment for reducing pollutants, some protection should
be afforded.

TII. Evaluation of the effect of pollutants by testing corrosions on metal sheets.

An investigation was carried out by exposing copper and silver sheets, indoors
and outdoors, and then evaluati_ng ‘the effect of the pollutants on cultural properties.
The investigation was carried out at Nijo-io castle, Nanzen-ji temple, Tenkyl-in temple
and Nishihongan-ji temple.

Both the silver and copper sheets showed a small degree of corrosion, being
equal to or somewhat less than that found at Nijo-jo castle and Nanzen-ji temple
five years ago. The study also revealed that no corrosion took place indoors at
Nijo-jo castle. ‘



