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Report on vacuum-freeze drying of books of

Japanese handmade-paper

Katsuhiko MASUDA

In order to estimate the drying rate of water-damaged books of Japanese hand-
made-paper, the author dried 56 books in vacuum-freeze drying method. The drying
rate is influenced by (1) water vapor pressure of a frozen surface, (2) latent heat
of sublimation, and (3) resistance of dried crust layer against sublimation. (1) and
(2) can be improved by heating. The value of (3) depends on the characteristics
of the paper used for books. The actual drying rate descended from 10.2g/h to
3.7g/h as the room temperature descended. The drying rate of books was about
10 g/h at 20°C. The bulk gravity of books of Japanese handmade-paper varied
from 0.13 g/ml to 0.29 g/ml; on the other hand, those of machine-made paper ranged
from 0.56 g/ml. The amount of water to be dried can be calculated from the volume
of the book when it is frozen and the bulk gravity.

The advantage and disadvantage of vacuum-freeze drying mathod, the progra-
mme for salvage of water-damaged books and archives as well as future improvment

of this method are also discussed.



