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Dimensional Change of Acetylated Hardwood*"

Gyu-Seong Han*?

ABSTRACT

It is well-known fact that dimensional stability of wood is greatly enhanced by acetylation of
wood. This dimensional stability results from bulking of the reacted acetate within the cell wall,
which reduces further swelling when the modified woods come into contact with water or water
vapor. The purpose of this research was to determine the water absorption and dimensional
stability of the acetylated solid wood in liquid water and in humidity tests. Beech and red oak
were acetylated. Moisture and water absorption of acetylated wood were quite dependent on
weight percent gain(WPG). Antiswelling efficiency(ASE) was quite dependent on WPG, but was

not dependent on species.
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Table 1. Physical characteristics of sample wood.
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Species Average ring width(mm) | Air-dry density(g/cm?) MC(%)
Red oak{Quercus rubra) 1.76 0.75 10.4
Beech(Fagus grandifolia) 1.92 0.61 9.8
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Fig. 1. Degree of acetylaion of hardwoods as a
fuction of reaction time(125C).
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Fig. 2. EMC of acetylated hardwoods at 95%
relative humidity(20TC) after 28 days.
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Fig. 3. Water absorption of acetylated hardwoods
in liquid water after 28 days.
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Fig. 4. Radial swelling of acetylated beech at 95%
relative humidity(20C).
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Fig. 5. Tangential swelling of acetylated beech at
95% relative humidity(20T).
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Table 2. Swelling of acetylated beech in liquid
water after 28 days.
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114 52 6.4

15.7 2.7 47

17.6 16 37

3.4 ojMElstExye| e

otAgdstgt vrvhireo gz gy
FHF57ME Y F&Ie] BAE 29 63 2
g 70} vedo.

a9 62 otAEAE FHFH (20T, 95% 4
HE=)oA 28Ut WA 39 Y &S e
d Aoz, §YEEL FFF7HE0l ST
g F7tele A9 ARBAE e Y. =3 2
2 FFo JoAA LTI E FAGE)
PP EEL AFFAY A9 vpAirA 2 Ao
& Bolx| gsirt.
oz ofNEs EEFAZEYH F 50%2] &
&5 A7) daAAE SHIVHE 12% I =9

3

Aelsk Bagd, ok AL AGFAL B S
o2& Aol o2 e YEFAS FAFA
& %2stn 2e =9 ohus Hele 2o
e AFAYS AL+ ASE T 5 Ar

=

100
s
~ Pl LA
R L Y
E a *:‘. .
ete o
73] i
2 40 :44.*."5.
o
20 &
0
0 5 10 15 20
WPG (%)

[ @ Beech-Rad  Beech-Tan a Oak-Rad + Oak—Tan |

Fig. 6. ASE of acetylated hardwoods at 95%
relative humidity(20C) after 28 days.
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Fig. 7. ASE of acetylated hardwoods in liquid
water after 28 days.
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