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Takeo Ocura: Studies on the mechanisms of drying of wood.
5. Relation between the diffusion coefficient and the

moisture content of wood.
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Fig. 1. Equipment for experiment.
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Fig. 2. Course of increase or decrease of salt.

HWARBIE KRGS E: g, KROMIEE du/dx SULZEREMSRT dpldx 3 & # kA TRE

N30T,
qg= —Xu% A
Ur g= —M% A

SBCRD 2B H N b © D3tT £ DT

HAREL M Np TEBET 22 3T % 2,

HIEST

L HERR L ¥ iR LT Table 1, 2. 1Tk L7z HIT N, Ap EHKRDOERIE Fig. 3, 4 ©

i TdH 2,



— 168 — HERRGPEHY $H4B
Table 1.
Thickness Adsorption side | Desorption side
of test Equilibri Equilibri
No. X quilibrium Vapor | quilibrium Vapor
piece Salt ngg:ftgfte pressure Salt Hclgllitelllie pressure
cm Py
9% mmHg i 9, mmHg_
47 | 0.253 | KBr | 18.9 71.65  H;0 | 18.44 78.73
48 0.251 ” L 18.61 70.74 ” " 18.63 78.73
51 0.257 " 1877 7.se | . 18.35 79.86
52 | 0.251 ” 15.26 75.65 ” 19.72 82.57
1| 0.2 KBr ’ 13.06 67.23 Pb(NO3)4 } 15.73 72.40 |
12 1 0.249 " C12.91 66.35 | | 15.08 71.10
13 0.251 ” ’ 12.93 66.35 " - 15.75 71.97
14 0.255 " I 12.30 65.02 " | 16.53 74.14
15 i 0.250 " | 13.98 69.88 ” ’ 16.77 744
| |
32 ' 0.250 MgCl, 6.91 36.26 KBr Co1L72 62.81
33 | o0.251 " 6.30 3317 ' " 10,76 58.83 |
34 .| 0.245 Y 6.93 36.71 7 | 12.50 65.46
‘ i
22 | 0.251 CaCly 6.30 33.78 i MgCl, 10.86 58.97
24 ' 0.248 P 6.55 34.67 p 11.03 59.41
36 | o0.24¢ | KOH 2.93 13.14 | MgCly 6.32 31.39 |
37 " 0.244 ” 2.52 1095 7 5.19 23.89
38 | 0.251 ” 2.03 8.32 | ” 5.17 23.86
39 1 0.251 » ! 2.49 1095 | # 6.33 30.97
i
40 | 0.250 ” 3.89 17.95 % ‘ 6.31 30.97
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Table 2.

Moisture quantity moving \ pyiteerence ‘ Difference Diffusion coefficient ’

through the test piece ~of moisture! of vapor ‘ n‘/}:ies?lifz
| content ' pressure . I | content
g ' (loss) % ! mmHg | g/cm.h.% | g/cm.h.mm Hg %
1 i
0°104 . 0.00 4.48 7.08  0.59x10-4  0.38x10-¢ |  16.2
0.104 0.00 ‘, 5.02 7.99 0.53 0.38 L6
0.090 0.0075 |  4.58 8.32 0.48 0.26 16.1
0.0925 0.0075 | 4.46 6.92 0.48 0.31 17.5
0.062 0.005 = 2.67 5.17 0.58 . 0.30 144
0.071 . 0.005 | 2.17 4,75 0.76 0.35 1 14.0
0.0685 0.005 |  2.82 5.62 0.57 0.28 14.3
0.068 0.00 ’ 4.23 9.12 | 0.42 0.19 14
0.0675 0.00 | 279 4.26 | 0.61 0.40 "os.3
0.095 0.0075 I 481  26.55 0.45 0.08 6.3
0.084 0.0075 4.46 25.66 0.43 ‘ 0.08 8.5
0.085 " 0.0075 | 5.57 28.75 |  0.34 | 0.07 9.7
0.079 o008 456 25.19 ‘ 0.39 0.07 8.6
0.085 0.008 4.48 24.74 0.42 0.08 8.8
0.014 0.004 3.39 "18.25 0.07 0.01 4.6
0.025 0.004 2.67 12.91 0.19 ' o4 3.8
0.020 0.004 3.14 | 15.53 0.12 I 0.03 | 3.6
0.017 0.004 3.84  20.02 0.08 C0.02 ‘ 4.4
0.016 0.004 2. 0.12 0.02 | 5.1

42 13.02
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constant) (50°C, r=0.265) 1% 0.6x10~"cm¥sec T, TN FIEIRHK N CHIT 22 A=
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LRMEVS T ENTE D, ’ e
Kie N LRAFLORRICOWTE Fig 8 10RL72z & (AR 8~10% 2o
CHINE T LT aA, BK%E 14~18% OHFTIRIELAEATMESLHER, THd LD
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Résumé

This experiment was conducted to determine the relation of diffusion coef-
ficient with moisture content. The moisture quantity moving through the test
piece (size: 10.5%x10.5x0.25cm), which is hzld separating the box secured in a
thermo-bath, was measured by the chanze of weight of salts in the vessel by
spring balance su pended in each separated cell, as shown in Fig. 1.

The combinations of salts used in this experiment were H:O and KBr,
Pb(NO;): and KBr, KBr and MgCl;, MgCl: and CaCl., MgCl: and KOH and
the mean moisture content of test piece corresponding to these salts was found
to be about 16, 14.5, 9.0, 8.5 and 4.09% respectively.

The values measured in this experiment and the diffusion coefficiente A
calculated are shown in Table 1, 2, the relations of A with moisture content are
shown in Fig. 3, 4. The values of A\ obtained in this experiment are approxi-
mately equal to those obtained by Egner, Schliiter, Martley, and to those
calculated by Stamm, Kroll. In the relation between A and moisture content,
the value of A undoubtedly increased with moisture content below 8—10%, seemed
to be about the same at 14—18%, and to have an inflection point near 12—13%.
Considering the ways in which water is held in cells of wood, water seems
to be held by chemosorption and adsorption below 14—15%;, and by capillary
condencation above this moisture content.

As water is monomboleculary held in capillary condensation, it may be under-
stood that the capillary moisture moved in regardless of moisture contents above
this. Accordingly, the moisture movement approximately coincides when the

moisture content is above 10% to which is dried in practice, and it may be

surmised to consider the valuz of A in the relation K=¥&—, which was
0

reported in this study’s No. 2, to be a constant value independent of moisture

content.



