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Utilization of Domestic Small Timbers'”
—-Shrinkage and Swelling of Alkali-Treated Woods—
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ABSTRACT

The behaviors of alkali swelling in four major Korean woods were examined as a function
of conceniration of alkali solution. Density of alkali-treated woocds increased highly with
increasing alkali concentration in both scftwoods and hardwoods. Wood samples swelled in
dimension during alkali swelling, and thereafter they shrank highly by water washing and air

drying. The air-dried wood samples after alkall treatment showed almos!, isctropic shrinkage in
tangenlial and radial direction.
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W . Weight loss
1 - Weight in air dry before alkali swelling
2 I Weight in air dry after alkali swelling
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Table 1. Density before and after alkali swelling.
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Air—dry density Air-dry density

Oven-dry

. NaOH before alkali after alkall density after T he ratio D.f
Species . . . . . alr-dry density
concentration swelling swelling alkali swelling (after/before)
( g/er' ) ( glom ) { g/on )
0% (b1
5% 0.52 0.49 047 094
Larix 10% (.50 (.51 0.49 1.02
leptolepis 1524 0.50 .52 {.50 1.04
2095 0.51 0.58 0.54 1.1¢
25% 0.51 0,61 0.60 1.20
0% 041
5% 0.41 0.41 (.39 1
Pinus 1024 0.41 0.43 0.41 1.05
koraiensis 1526 0.41 047 0.47 1.15
20% 0.41 0.50 0.50 1.22
25% 0.44 0.46 0.41 1.05
0% 0.85
b2 0.87 1.10 1.0 1.26
Quercus 10%5 Q.87 1.15 1.13 1.32
variabilis 1525 083 121 1.21 138
2094 0.83 1.25 1.25 1.42
25% 0.87 1.25 1.25 1.44
0% 0.89
5% 083 107 1.06 122
Guercus 10% 0.88 1.14 1.14 1.30
mongolicn 15% 0.83 1.23 1.26 1.40
2028 087 126 127 1.45
25% (.58 1.27 1.28 1.44
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Table 2. Alkali swelling of air—dried samples. Unit * %
Species NaDH Swelling( 8)
concenlration L R T v
0% -{3.04 2,19 6.87 9.02
5% 0.03 2.18 879 11.04
Larix 109 -0.08 1.94 947 11.33
{eptolepis 15% -(.16 1.10 941 10.35
209 -{3.49 -0,70 9.39 8,20
25% -1.13 -1 88 9.83 5.82
0% 0.27 1.65 458 5,50
5% (.13 1.02 7.82 8.97
Pinus 10% 0.32 0.66 .69 9,08
karalensis 15% 002 -007 8.42 837
20% ~-1.00 -1.71 996 725
25% -2.59 -214 9.64 492
(9% Q05 261 652 9.18
5% -0.17 276 15.04 17.63
Quercus 1094 -(.23 247 1552 17.76
varigbifis 15% -0.20 247 15.80 18.08
20% -(.36 2,76 17.24 19.63
25% -0.80 2.27 17.25 18.73
0% 0.18 328 9,22 12.68
5% 0.16 328 15.46 13.91
Quercus 1024 0,15 3.12 17.24 20.51
mongolica 1524 017 312 17 38 2067
2094 004 3.28 18 61 21.48
2528 -0.68 3.33 18,68 21.32
L : Longitudinal R : Radial T : Tangential V . Volumetnc
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Table 3. Shrinkage in air dry before and after alkali swelling. Unit :
Specics NaOH . Shrinkage( o )
concentration L R T v
0% -0.21 081 0.81 1.4G
Larix 10% 0.25 1.44 1.78 3.46
leptolepis 15% 0.26 368 4,48 841
2096 0.45 6.73 6.28 13.45
0% 1.07 558 8.64 19.29
5% 0.16 0.80 1.38 234
Pinus 10% 0.07 1.92 245 4.44
Koraiensis 15% 013 471 4,72 9.56
20% 138 763 7.84 16.84
25% 3.20 10,04 057 22.81
5% 0.54 963 17.41 2758
1024 1.20 11.84 19.26 3231
Quercus 15% 0.92 1354 .21 3468
variabilis 20% 053 17.02 1898 36,54
252 1.32 17.93 18.04 37.29
5% 027 9.44 14.18 23.89
1094 0.09 1175 18.34 30,18
Quercts 15% 0.05 1474 2131 36.10
mongolica 20% 051 17.16 1881 36.47
25% 1.50 18.54 17.52 37.56
Tahle 4. Changes in dimension from alkali swollen state 1o oven—dry. Unit -
, NaOH Shrinkage( ¥ )
Species
concentration L R T v
0% 019 379 979 13.78
5% 0.30 4,65 12.76 17.75
Larix 1094 0.19 517 14.08 15.44
leptolepis 15% 0.16 6.68 16.61 23.45
20% 030 B.70 18.37 27.36
25% 014 10.08 20.58 30.80
028 0.41 250 6.62 5.62
593 0.28 3563 11.85 1567
Pinus 1094 047 4.45 13.20 18.43
koralensis 15% 0.21 7.05 15.78 23.04
209% 0.71 917 20.99 30.87
25%¢ 097 10,79 22.37 3413
0% 0.48 497 12.77 18.22
5% 0.38 15.35 32.21 47.94
Quercus 102% 0.81 17.67 34.09 52.57
variabilis 1596 062 20,72 3511 56.45
20% 0.15 2278 35.10 5R.G3
259 0.77 23.24 34.64 58.66
0% 0.35 498 1051 15.85
5% 0.37 16.42 29.84 46.63
Quercus 10%%8 0.69 18.66 34.35 53.70
mongolica 15% 053 22.05 J7.21 59,79
2028 0.84 24,82 3591 681.57

25% 0.582 25,50 35.29 61.61
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Fig. 1. Scamning electron micrographs of untreated{A) and 20% agueous NaCH treated(B) woods in
Quercus maongolica.
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Fig. 2. Changes in weighl in air dry before and after alkali swelling.
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