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Abstract — Fatty acids (FA), such as CAO, HCO, SBO and WCO, was treated into Japanese larch, soft maple,
Mongolian oak and Japanese cedar (JAC) blocks using spreading, immersion, vacuum and vacuum-pressure methods.
The FA-impregnated wood blocks were submerged in saline water. Uptake and leaching resistance of FA, total
volumetric swellings (TVS) of FA-impregnated blocks after treating it and leaching of the FA-treated blocks, and
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moisture absorption (MA) and TVS of FA-impregnated blocks after outdoor exposure were used to evaluate the
applicability of FA-impregnated wood as a material for exterior uses. JAC blocks and using a vacuum-pressure method
showed higher FA uptakes than other species and treating methods. Weight loss by leaching of FA during a saline water-
immersion was proportional to the weight gain by the uptake of FA. However, most HCOimpregnated specimens were
lower leachability than specimens treated with other FAs regardless of treating methods, due to the phase transformation
of HCO into solid state during the curing process. Most specimens were swelled with the impregnation of FA,. However,
regardless of wood species, all specimens treated by a vacuum method were shrunk and the shrinkage rate of the HCO-
impregnated specimens was higher than that of FA-impregnated specimens treated by other methods. TVS of FA-
impregnated specimens after leaching reduced as the degree of the swelling and shrinkage of the FA-impregnated
specimens increased. Interestingly, the dimension of specimens treated by a vacuum method was restored closely to its
original dimension. MA and TVS of the FA-impregnated specimens after outdoor exposure were much lower than those
of control specimens regardless of the types of species and fatty acid. The values of HCO-impregnated specimens treated
by a vacuum-pressure method were the lowest. Overall, the impregnation of FA into wood provides the dimensional stability
and moisture-tolerance property against severe external environments, and thus the FA-impregnated wood can be used
as a material for exterior uses. Among the conditions examined in this study, the vacuum treatment of HCO into JAC is
the optimal one based on the results of this study and the economic feasibility of JAC.

Key words: Fatty acid, Impregnation, Dimensional stability, Total volumetric swelling, Moisture absorption, Exterior uses
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2-1. SAIM=

Ul HG5E2 FA5(Larix kaempferi, Japanese larch, ©]3}
LAR)¥} AU (Cryptomeria japonica D., Japanese cedar ©]3} JAC),
Tl Y5520 A (Quercus mongolica, Mongolian oak, ©] 3}
OAK), ¢ 45 Y5 (Acer saccharinum, soft maple,
olat MAPYE @) -9 EE AR, ebelA] skl A5
O 7 ARSI B AN e flete] 28| A
Ak ol o] CAOE HIFAIRE @ oA IR (A&, Y53),
Zdlo]3 ¥ Ej2] HCO+= Hebei Guanlang Biotechnology Co.
Ltd.(Shijiazhuang, People's Republic of China), SBOE A5 tlE
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Korean Chem. Eng. Res., Vol. 63, No. 1, February, 2025



112

100

904

804

704

Weight (%)

40

304

204

. OF

-Hed %

rj\g

[e)

R

60+

50

A At x: 399.39°C

Peak temp.: 88.27°C

[-0.8

0.4

0.2

0.0

I--0.2

Deriverative weight (%)

T
100

200

T
300

T
400

Temperature (°C)

-10

200

----CAO ——HcCo

Fig. 2. Differential thermal (top) and thermogravimetric analyses (bottom) of hydrogenated castor oil and castor oil.

Fig. 3. Images of wood blocks (LAR: Japanese larch; MAP: soft maple; OAK: Mongolian oak; JAC: Japanese cedar) treated with castor oil,
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