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Résumé

Toshiko KENJO : Basic Experiments concerning Deterioration of Glue and Discoloration
of Pigments, and Discussion on the Actual Condition of Wall Panel Paintings on
the Basis of their Results

Discoloration of azurite and malachite,

For one and a half years samples of azurite and malachite, which had been
mixed with glue solution, then applied to substrates and finally dried, were kept in
3 separate desiccators in which the relative ‘humidity (R.H.) was 75,55 and 33% res-
pectively. During this period it was observed with both pigments that the higher
the humidity, the darker the color became. When they were exposed to ultra violet
rays the discoloration increased and it was also observed in this case that the higher
the humidity, the greater the discoloration. Of the two pigments, azurite showed
greater discoloration than the other.

Deterioration of glue

Glue is protein which possesses a complicated polypeptide structure consisting of
many different amino acids. Therefore, the properties of its film are markedly affec-
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ted by the environmental humidity (in parallel, by its water content being in equili-
brium with the humidity) and by the type and the concentration of coexisting sub-
stances. The physical properties of the glue film, such as strength, adhesion to the
substrate and flexibility, depend upon its water content. It was found that when
irradiated with ultraviolet ray the film lost some of the water and sometimes the
molecular structure of the glue was broken. In the case of glue itself, relative
humidities ranging from 60~709% were optimum at which point its film showed no
cracks nor softening. On the other hand, in the case of pigment layers containing
glue as the adhesive, deterioration of the pigments was less when relative humidities
were no more than 55%. It was also found that Japanese paper was markedly
strengthened when coated with glue and the strengthening effect of glue was by far
greater at R.H. of 75% than at R.H. of 30 to 40%.

Discussion about the conditions of wall panel paintings based on the results obtained
from the experiments

The author tried to consider the result of the observation of the wall panel paintings
at Nijo-jo castle, Nanzen-ji temple, Nishihougan-ji temple and Tenkyfi~in temple.
In these paintings, azurite had generally become darker and deeper in color dueto
direct sunlight and high humidity, and malachite exfoliated in many of the paintings
due presumably to high humidity. Additionally, some of the paintings which were
directly struck with the sunlight at every sunrise and sunset showed cracks. Since
musha kakushi-no ma room at kuroshoin in Nijo-jo castle is dark in all seasons, it
can be assumed that the change in the temperature and te humidity is very small.
We actually found there that malachite and azurite seemed bright green and blue
respectively and that exfoliation of pigments such as chalke could scarcely be found.

Through the above observation and discussion of the wall panel paintings in the
shoinzukuri type rooms, it can be said that it is necessary to stop the sunlight from
directly striking the paintings. Furthermore, temperature and humidity must be
kept as constant as possible. In such places where the sunlight falls even Into
the interior of the room, as in Nijo-jd castle and Nanzen-ji temple, as a provisional
method for breserving the paintings we can recommend that reed screens and the
like will be hung in such a way that the scenery is not impaired and sunlight and
air are prevented from entering, so as not to allow the humidity to change. Since the
author believes that it is important to keep the wall panel paintings at theis present
locations, she suggests that as a useful exhibition method display cases are constructed
for them containing a zeolite type substance capable of maintaining a constant humi-
dity.



