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Investigation on the Dimensional Stability of Acetylated Larch
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Abstract: It has been known that acetylation improves the dimensional stability of wood.
Liquid phase acetylation is more popular than gas-phase acetylation for the effectiveness of
weight gain of wood. In this study the specimens of domestic red and Korean pines are acety-
lated in liquid phase and their physical properties, such as density, bending strength, anti-hygro-

scopicity etc.,

are analyzed. Acetylation increases the average weights and volume of larch

specimens by 11.4% and 3.4%, respectively, and their average oven-dry densities are increased
by 0.03 g/cm®. Acetylation does not influence on Modulus of Rupture (MOR) and Modulus of
Elasticity (MOE). The average Percentage Reduction in Hygroscopicity (PRH) and average
Percentage Reduction in Water soaking (PRW) of larch specimens are respectively 20.2% and
20.8%. Thus it can be concluded that acetylation improves the dimensional stability of larch

specimens.
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(HILL et al. 2000; Hill and Papadopoulos 2002;
Papadopoulos 2006a; Matsunaga et al. 2010).
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wood-OH + CH;-CO-0-CO-CH; — wood-0-CO-CH,+CH,;-CO-OH

Fig. 1. A chemical reaction equation for wood acetylation.
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Fig. 2. Schematic diagrams of the grains of speci-
mens and the direction of a bending force.
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Table 1. The average WPGs and VPGs of the acetylated larch specimens
Species Grain No. of specimens WPG (%) VPG (%)
1 15 11.6 = 3.0" 3.5+ 07
Larch
2 15 112 +£13 33 +0.7
YStandard deviation
Table 2. t-test of WPG and VPG for acetylated larch specimens
WPG VPG
Grain 1 Grain 2 Grain 1 Grain 2
Average 11.6 11.2 35 33
Standard deviation 3.0 1.3 0.7 0.7
Observation 15 15 15 15
Degree of freedom 28 28
t-value 0.454 0.705
Alpha 0.327 0.243
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Fig. 3. The average oven-dry densities of the un-
acetylated and acetylated larch specimens.
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Table 3. t-test of oven-dry density for unacetylated and acetylated larch specimens

Grain 1 Grain 2
Unacetylated Acetylated Unacetylated Acetylated
Average 0.478 0.509 0.471 0.501
Standard deviation 0.018 0.023 0.017 0.018
Observation 15 15 15 15
Degree of freedom 28 28
t-value -4.011 -4.699
Alpha 0.0002038* 3.154E-05*
Table 4. The average MORs of the control and acetylated larch specimens
MOR (N/mm?)
Species Grain
Control Acetylated
1 724 + 6.8* 69.5 = 8.4
Larch
2 70.1 £ 3.5 67.1 £ 6.7
*Standard deviation
Table 5. The average MOEs of the control and acetylated specimens of larch
MOE (N/mm?)
Species Grain
Control Acetylated
1 5,550 + 480* 5,594 + 450
Larch
2 5,857 + 430 5,893 + 360
*Standard deviation
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Table 6. The average EMCs and PRHs of the control and acetylated larch specimens, conditioned in a hu-
midity chamber at 30°C and 70% RH

. . EMC (%)
Species Grain PRH (%)
Control Acetylated
11.9 + 0.3* 9.4 £ 0.6 21.0
Larch
2 119 + 0.3 9.6 £ 0.7 19.3

*Standard deviation

Table 7. The average MCs of the control and acetylated larch specimens, water-soaked for four weeks

MC of soaked specimen (%)

Species Grain PRW (%)
Control Acetylated
1 120.0 + 14.3* 90.1 + 43 249
Larch
2 112.7 £ 6.8 94.0 £ 39 16.6

*Standard deviation
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