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Studies on the

wettability of wood. V. The heat of wetting of wood in water. (1)
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Fig. 1. Principal diagrams of twin-type
conduction calorimeter.

A, Pulley; B, Aluminum block; C, Plunger;

D, Ampoule; E, Thermoelement; F, Stirrer;

G, Heater, H, Reaction cell.
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Table 1. The effect of wood flour size
on the heat of wetting.

Heat of wetting
(cal/g)
Individual
values

13.16
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20~ 40 1079 14.13 2.8

15.83

Moisture

content
Mean (%)

Wood flour
size (mesh)

12.47

- 14.61
40~ 60 16es 13.58 2.2

10.70

12.88
60 ~ 80 11.14 11.65 3.7
10.93

12.51
80~ 100 11.56 12.96 3.1
14.80

10. 26
10.70
12.79
100 ~ 150 12.90 12.12 2.3
12.92
12.99
12.28

}zm
-~ 2.18

150 ~ 200 1586 12.60 2.3
13.21

12.37
12.65
12.99
12.82

200 ~ 250 12.71 2.8

. 11.14
Wood sticks 11,29

20%1.5 11.80 11.73 2.7
% 1.5mm 12.77
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Fig. 3. The heat of wetting of Hinoki
heartwood containing various
amounts of water* in water.

= Sample was prepared under the desorption.
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Fig. 4. The integral heat of wetting of
Hinoki heartwood in water.
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Fig. 5. The differential heat of wetting
of Hinoki heartwood in water.
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Summary

The measurement of the wettability of wood by
the so-called heat of wetting is an important method
in the studies of the interaction of wood with liquid
from the standpoint of thermodynamics.

In this paper the effects of wood sample on the
heat of wetting of Hinoki (Chamaecyparis obtusa
ExpL.) heartwood in water were investigated at
30°C. The heat of wetting was measured by a
twin-type conduction microcalorimeter.

Results obtained are as follows :

(1) In the wood flour size ranging from 20 to
250 mesh, the effects of wood flour size on the
heat of wetting are very little. And the deviation
of the heat values measured for wood flour of large
mesh size tends te be somewhat less than those
for small mesh.

(2) The heat of wetting of Hinoki heartwood,
which were prepared under the desorption, contain-
ing various of water, were also measured.

The effects of moisture content on the heat of

wetting are remarkable. The heat of wetting of
Hinoki heartwood at zero moisture content is 18.3
cal/g.

(3) When the integral heat of wetting (—H)
from zero moisture content to fiber saturation point
are plotted against moisture content(m), a curve
shown in Fig. 4 is obtained. From a curve the

empirical formula may be expressed by Eq. (1) :

g 24.97m
H=% 0%2+m @

(4) The differential heat of wetting at zero
moisture content is 271.38 calories per gram of
water.

(5) The internal surface area value obtained
from the data for the integral heat of wetting is
2.35%10% square centimeters per gram of wood.
This value is in good agreement with the values in
literatures, which were obtained by other inves-

tigators.



