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Table1 Details of test pieces used in this experiment
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Fig.1 Relation between equilibrium moisture content and relative humidity (for oak)
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Fig. 2 Effects of dimensions of test piece on its weight change due to sudden change in relative humidity
(O : cubic sample with 20 X 20 X 20mm, A : 8 cubic samples with 10 X 10 X 10mm)
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Fig. 3 Repeated change in weight of test piece due to sudden change in relative humidity (for oak)

%] 4

Eq.(2) with Dy = 2.9 cm?/ day
for increasing humidity

Eq.(2) with DA=3.3 cm?/ day |
for decreasing humidity

Time

Wi B O BERE AR AR 45 4 B FEA AL RSN & FERME D iz

Fig. 4 Comparison of weight change of test piece observed with one calculated for absorbing and desorbing processes
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Fig. 5 Effects of drying method (natural and critical drying) on change in weight of test piece (pine)

Time [h]
0 35 .
T T I T ! ' ! ! !
L ———— ey
0.8+
i 061
o i A : Critical drying

Calculated with Dp = 2.37 cm?/ day -

0.4
Calculated with D = 0.0285 cm?/ day 1
0.2 O : Treated by PEG 7]
L | | | | | | |
0 100 200

Time [h]
X6 PEG&EE % L7250k &BER AR U 725U oo SR 28 bl 4
Fig. 6 Changes in weight of test piece treated by PEG impregnation method and one treated by critical drying method
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Absorption and Desorption Properties of Moisture in
Waterlogged Woods Treated by Supercritical Drying in a
Long-Term Conservation

Mikio KAWAGOE, Yohko TANIJIRI and Tatsuya YASUGI
Department of Chemical Engineering, Nara National College of Technology
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Moisture content in waterlogged woods treated by a drying method (natural, freeze, and
supercritical) is one of the important factors which affects degradation and change in dimen-
sions of the woods in a long-term conservation. To analysis the distribution of moisture
content in wood and its change with time when relative humidity in ambient air changed with
time, weight change of the wood was measured for several wood species.

First, equilibrium content of moisture absorbed per unit mass of wood substance (which is
equivalent to equilibrium moisture content) was measured at 20, 25, 30, and 35C. It was
found that the equilibrium moisture content is proportional to the relative humidity in the
range of 30% to 809, which is affected scarcely by the temperature. Second, from the com-
parison of weight changes of wood with time for different size of test pieces, we have verified
that diffusion step is a rate controlling step in absorption and desorption processes of mois-
ture in woods. Diffusion coefficients of moisture in wood were estimated for the woods used
in the present work, using a diffusion model. Third, we found that the diffusion coefficients
are inversely proportional to apparent densities of woods, and obtained an empirical correla-

tion to estimate the diffusion coefficient from the apparent density of the wood.
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