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Changes in the Condition of Paper Materials due
to Repeated Wetting and Drying and as a Function
of Drying Temperature in Vacuum Freeze Drying

HAGA Ayae and TATEISHI Toru

The present study examined the change in the state of paper materials by vacuum freeze
drying in order to restore paper damaged by flooding. Assuming that it is unavoidable for
those involved in conservation and restoration to repeat immersing paper materials in water at
a disaster site, the state of paper materials is changed due to differences in drying methods.
Vacuum freeze drying caused a greater change in the weight, tensile strength, and surface
state of the paper than air drying. In particular, the vacuum freeze drying is characterized by
asudden change in the state of the paper in the first drying treatment and by a gradual change
with each repeated treatment in the air drying treatment. Vacuum freeze drying was found
to be a major cause of changes in other properties, with a decrease in inter-fiber bonding.
Therefore, unless it is unavoidable, a continuous use of vacuum freeze drying for the same
paper material should be avoided. Changes in the state of the paper material due to
differences in the temperatures during the drying process of vacuum freeze drying were
investigated (-30C ~20C). The changes in the weight, tensile strength, specific scattering
coefficient, color and pH due to the difference in the drying temperatures were very small, and
the effect of the difference in the drying temperatures on the paper material was small. In the
future, more basic information should be collected and organized, and conditions and
improvement methods for more effective treatment of materials should be considered.



