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Taxkes! Sapou and MAanIirRa FukuvaMma : The diffusion of solute

through wood saturated with water. (1)

Determination of diffusion coefficient of electrolytes.
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a and b: Electrodes,
K : Amplifier, L : Rectifier,

M: Ammeter, P : Variable resistance,
Q and R : Resistances.
Fig. 2 Electric circuit for resistance

J : Oscillator,

measurement.

Table 1. Set of resistances (see Fig. 2).
Set Variable resistance Resistance
© (P) (Q and R)
a 0~ 5k®2 3kQ2
b 0~ 10 5
c 0~ 30 15
d 0~ 100 50
e 0~ 250 100
f 0~ 1000 500
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Fig. 4 Relationship among concentration—
resistance curves of different

solutions and cells.
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Fig. 3 An example of calibration curves for

individual cell and solutions.
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Fig. 7 An example of diffusion curve as solution and

distilled water in respective cells being renewed
after 55 hrs.
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Table 2. Diffusion coefficients and their variation.
|  Diffwbncodficien | Numberof
Solution | Species Mean (10~7cm?/sec) ‘ Coefficient of variation (%) iﬁg:c;;rgn
! ol
{‘ Tang. Rad Long i Tang Rad. Long. direction
Thickness of specimen - o o N 1 .
(mm) (2 2 10) Y
- o - R ] -
poyNap | Hinoki | L8l 2.39 52.0 | 21.0 34.3 19.5 | 5
Buna | 4.19 4.05 37.6 | 28.9 33.6 322 | 5
ok | 75 B : l
304 Na-pCp | Hinoki | 0.894 0.946 36.6 7.5 14.3 16. 1 5
Buna 2.60 2.01 19.6 | 13.1 14.9 18.1 5
29K ,Cr,0, Hinoki 1.52 1.19 63.7 | 7.2 4.1 13.3 |3
Buna 3.73 2.85 91.5% | 16.9 9.8 _— . 3(*2)
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Table 3. Data on deviation of measured values from

K2IRT diffusion curve.
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% Corresponding with that in Figures 5 and 6.
«¢ Equivalent to dm/dt (mg/hr).
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Summary

In this paper application of an apparatus devel-
oped in this laboratory to simplify the measure-
ment of the diffusion coefficient of electrolytes
through water saturated wood with high accuracy
is discussed. The apparatus consists of a pair of
plastics celles with platinum electrodes at the
bottom as shown in Fig.l. A water saturated
wood specimen was inserted between the cells,

clamped, and four sides of the specimen were

coated with paraffine. In order to give a
concentration gradient of the solute in the
specimen the solution of a given concentration
was filled in cell-A and distilled water in cell-B,
where increase in the concentration was measured
by use of the clectric conductivity method (Fig.2)
at suitable time intervals. The measurements
were carried out in three structural directions of

Hinoki wood (C'/zamaecyparis obtusa Endl.) and Bung
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wood (Fagus crenata Blume) at 40°C, and the
solutes used in this experiment were NaF,
Na-PCP, K,Cr:0O;, and H3;BO;.

The results obtained are as follows:

1) The apparatus can be used for many elec-
trolytic solutions with exception of some solutions
of lower specific electric conductivity such as
H; BO; solution.

2) Coefficients of variation for regression co-
efficient of the diffusion curves, i.e. the rate of

transfer of the solute, were less than 3 percent as

18%

five measurements were made for each specimen
(Table 2).

3) The accuracy of the measurement was high
enough in comparison with the variation of diffu-
sion coefficients among the specimens.

4) From the ratio of the diffusion coefficients
in longitudinal to transverse directions it was
suggested that the specimens for longitudinal
direction have about ten times thickness for the

transverse directions,



