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Experimental Study of Freezing Method for Insect Control
on Artifact Paper Materials

Takeshi ISHIZAKI, Rika KIGAWA and Tomohide MATSUSHIMA

From the end of 2004, the use of methyl bromide in the fumigation of insect infested
materials will be banned to protect the ozone layer. One alternative method of insect eradication is the
freezing method, in which affected artifact materials are sealed in a polyethylene bag and subjected to
a low temperature of around -30°C for several days. Since the use of this method causes large changes
in the temperature of artifact materials, it is necessary to clarify the types of artifacts that are suited and
not suited for it. We performed experiments to evaluate the physical effects of freezing methods on
various artifact materials, including books made of Japanese paper and of western paper. The
experimental results showed that relative humidity decreased by 20% to 30% when the temperature was
lowered from 25C to -30°C. This is due to a decrease in the relative humidity of the air, which is in
equilibrium with the water content of the material. Accordingly, the movement of moisture in and out
of the sample is thought to be small during the process. The physical effect on the materials is
considered to be relatively small. We also performed freezing method using a polypropylene box
without the polyethylene bag, and compared the results with that with polyethylene bag. The
experimental results showed no significant difference between them. This shows that it is possible to
make freezing method easier by using an air-tight box than by conventional method using a

polyethylene bag.



