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MANJIRO FUKUYAMA and KUNIO TSUNODA : The diffusion
of solute through wood saturated with water [

(1) Effects of thickness of test specimen on the diffusion
of electrolytes in longitudinal direction of wood.
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Fig. 1 An example of calibration

curves for KCl
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Fig. 2 Examples of diffusion curves
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Table 1 Diffusion coefficient (D) and standard deviation (¢) for each species and thickness
Hinoki wood Buna wood
Thickness D o Thickness D 4
(cm) (cm?/sec) (cm?/sec) (cm) (cm?/sec) (cm?/sec)

. X1077 X1077 xX1077 xX1077
0.54 127.5 13.0 0.51 43.0 7.8
1.00 125.1 12.1 0.99 17.5 4.6
1.51 94.0 20.0 1.51 23.5 7.4
2.00 94.0 17.2 2.00 19.8 6.0
2.51 56.4 11.1 2.50 21.9 9.1
3.02 54.0 12.2 3.01 16.0 8.7
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Fig. 3 Relationship between diffusion coeffici-
ent and thickness of test specimen for
Hinoki and Buna wood
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Fig. 4 Diffusion curves of two-ply
specimen for Hinoki and Buna wood
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Table 2 Diffusion coefficient (D) of single and two-ply specimens for Hinoki and Buna wood

Spect Single specimen ; Two-ply specimen
pecies Thickness D I” Thickness D Dimean
(cm) (cm?/sec) | (cm) (cm?/sec) (cm?/sec)
’ )(]_0—7x %1077 X10—1
0.999 125.6
0.997 125.0 2.000 68.2
0.994 117.8
Hinoki 0.993 145.6 1.995 81.9 o
0.537 108.9
1.514 67.7 2.039 78.8
0.540 |  124.1
1.511 i‘ 107.9 2.037 76.6
0.993 19.4
0.989 22.6 2.035 20.8
0.992 16.3
0.995 18.9 2.034 17.3
0.512 43.5
Buna 19.8
1.511 35.7 2.026 25.3 9
0.512 30.4
1.513 13.8 2.033 12.6
0.519 16.0
1.507 22.4 2.335 28
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SIRBLUVICEEXR

1) £, Bilh966) @ FUFRF®R, B 18, 92.

2) il #1968) : HRFAFEH, B 20, 57.

3) /A, MBEE(1957) : RHFEE, 3, 51.

4) WASRE(1954)  AHEFFE, 13, 81.

5) Christensen, G. N. and E. J. Williams (1951) :
Australian J. Appl. Sci.,, 2, 411.

6) BEHIFEES (1964) : * AtFh DK DILHICBE S 2 B
78" GEAGRDD 14.

7) Gurney, R. W. (1953) : *Ionic processes in
solution”, 113, 256. New York.



1970

8) MERABIER(1958) : "KM TZEA VY FT v 27,
108, HiE.
9) EEBRME (1961) : " AT B 24, 32.

10) Stamm, A. J.

Summary

The effects of thickness of the test specimen on
the diffusion of potassium chloride (KCl) through
water-saturated wood have been measured in the
longitudinal direction of Hinoki- and Buna wood at
a constant temperature of 50°C.

The apparatus used in this experiment was
essentially the same as that described in the pre-
vious report» 2> except for some modification in
the design of the electric circuit.

The test specimens were disks having the size
of 5 cm in diameter, and 0.5, 1.0, 1.5, 2.0, 2.5, 3.0
cm in thickness which were prepared from air-
dried blocks of Hinoki- and Buna heartwood.

The results obtained are as follows :

1) The variations of the diffusion coefficient in
the fiber direction of Buna wood are consider-
ably greater than those of Hinoki wood
(Table 1).

2) The ratio of the diffusion coefficient on 1 c¢cm-

3)

4

5)

Ll - A SRR h OB H IKE 51

(1964) : *Wood and cellulose
science”, New York 410.

thick of both the species to that of KCl into
water in bulk is about 1/2.5 for Hinoki and
1/18 for Buna, that is, the diffusion of KCl in
heartwood of Buna is extremely difficult, as
compared with that of Hinoki.

The diffusion rate of KCI through Hinoki wood
is appreciably greater than that through Buna
wood in the case of same thickness (Table 1).
The diffusion coefficient for Hinoki wood de-
creases gradually with an increase in thickness,
but this tendency is not recognized in the case
of Buna wood (Table 1, Fig. 3).

According to the measurements of the diffusion
rates by means of the two-ply specimen com-
bined the two specimens in which the diffusion
coefficient is known respectively, the diffusion
coefficient in Hinoki becomes less than that in
each specimen, but this tendency is not recog-
nized in the case of Buna(Table 2).



