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Abstract — This study was conducted to evaluate the applicability of castor oil (CSO) as a natural wood preservative.
CSO was treated into wood blocks prepared with domestic and imported wood species using a vacuum-pressure method,
and then treatability, leachability and decay resistance of the CSO-treated wood blocks were examined. Although CSO
was penetrated effectively into wood blocks of all wood species, the CSO-treatability was the highest in Western
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hemlock, followed by Japanese larch (LA), soft maple and Mongolian oak due to the difference of its anatomical structure.
Except for LA, the more retained, the more leached during a saline water-immersing process for 48h. The use of ethanol
added to reduce the viscosity of CSO affected negatively the treatability and leachability of wood blocks. Decay
resistance, which was evaluated by the weight loss of wood blocks exposed against Fomitopsis palustris (FOP) and
Trametes versicolor, of the CSO-treated/leached wood blocks was superior to that of control. Especially, most of wood
blocks treated with preserving solution composed of only CSO (CSO-2) did not decayed and showed a very low weight
loss against FOP. The decay resistance results from CSO retained in wood blocks after leaching. The retention of CSO
could identify using the observation of X-ray microscope. Length of wood strips, which were treated with CSO-2 and
then immersed in saline water for 2 weeks, hardly changed in all cutting directions. In addition, weight gain and length-
swelling rate of the wood strips were extremely low compared to those of control. These results indicate that moisture
resistance of the wood strips was improved by the CSO treatment. It is concluded that the treatment of CSO using a
vacuum-pressure method provides the decay resistance and dimensional stability of wood, and thus CSO can be used as
a natural wood preservative on various indoor and outdoor circumstances.

Key words: Castor oil, Wood preservatives, Decay resistance, Vacuum-pressure treatment, Dimensional stability
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& ATE Slske] 5ul diEA Q) AATFER] S Larix
kaempferi, Japanese larch, ©15} LAY EH5E A AL (Quercus
mongolica, Mongolian oak, ©]3} OK) ZFAl|(25 mm x 25 mm x 500
mm)E A TG S AEAE (G, Sl T
oF FAI O E ARGSIGITE. Bugh sl 9 Q) = ZRe] W A
735 W W3] $l5to] E45(Tuga heterophylla, Western hemlock,
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AN @R EE-FEE A, FehelA Faitel 7 FA 5o ®
ARSI FERES 2l TE = o] &3te] Al FEGlo]
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ARE-EFITE

A WA 2 AMEE 3] ukR3-(castor oil, ©]F CSO)= B Al
IR @ AR K& °§C4_)°ﬂ/\1 et} ARg-813l e
1w, o] glof] ARG Aok PAEZA| A (FE, )l 74
o] ARg-3I3ITh.
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72% gm NG ZAISAT 2 AJHL] EE 0.3 g9} 3 mI2] 2%
Ak g8 100 ml H]o] Al Yz, 30 T 147 Bt Fe] i3-S
o]-&3to] Fs] WGt wnlo] Exk AR5 150 ml 8%
AMZer el Y A ES 84 mle] SRR ARSHEA 3%
Ak gl o & ThEQltt. o] Hkg-Eo] Qe g AT E 14T
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o-] 24}\] 7} Eq_} zs]-Zaéoi H]/\Ezs]. /“'EHE H]—Lg ].Oﬂr,]. H]—\/go] 9}
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A7 F, 500 ml TFHTE o]-&3to] o|x o= Al He}qlTt.
AT} D AHAIZ AlRE Aol 9 16439 A 2 1AIRE
&<t %7%]7& %, glass DE 2] FAIE S43to] AlRe] glad 3

=5
AR A E'_ e EELX]EJ Al 25 g2 250 ml AFZFE e A0 YL
T8 A7t SRV 7HE Aol 1 g9 o
2AVEFT 02 ml O EARS 718 5 100 ml A2 ZeAIE
Y gL F2(70~80 C)olA 1ATFEE 7R2AI AT o] A2 bEEt
239 WhS-E-S glass EI(1G3)E TN 1, S=HSE AF 8
T, 50 ml oM ECZ MM AAIT TR 0.7 glass BB S
10542.5 C] L.EoA 16A17+] 7z L HlA|A O] E] YollA 14]

e BN 5, WA A TS TSI 24].

FE2E I A% ANA o] &2 g8 AlFel 21 v ERE &
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QoA HAxBto] FAE F7d38te] TeHlTH24].

B TRl 1 g9 AlRE Wil 575425 T2 EellA 14]
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) Z5-Q1 5 2] (non-treated wood block, ©]3F NTW), 3= 4]
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Table 1:> ¥ A7ellA AREE T4 5] 232 573t Aot
STFEL 7.19.7%% S dRE 5 S A A AT
AollA A717F RAs PA R 2 2o 7h YERA] ¢k Ao A
745kt A4 SRS ool 2 1999 HLY LARTE 83491
MP2} OKollA =9kom wbd 2] 73 dak8 HLIF LAY %2
Aoz AL QL) olekey} WAl E9-g-oS o] g8l Fg%
% T2 OK, HL, MP, LA 520191 2.1, 8]1 $5F-2 LAo|A
71 wkekon] OKellA 7 =Skt

32. s

FUe2 HAAE 9] o FRAHLEE Frkshs 71w o R &
el = A5Al G el HAAel CSOE T T, A7
A% SHAIE o] g3l Akl o, 71 A¥= Fig. 13} 2t}
FEE €S0 TS5 Hlwd A, HLolA 7H 329k0m, LA,
MP, OK <=0 2 veRdt) ey LASH MP2] 5915 Fholli= 2jo]
7H A3 THp=0.44). FFH €SO U2 Aloli= HAAHY] Ui
foloflA] 7]Q1&k Aol ol & 51, F9)'50] 7H =& HLE 7]
A ET} 0.42~0.43 g/em’O 7 B Aol AR FA|E 71e-d)
7P Gkgrom, At ow w= 8l AlEH el B2 €SO HFs)
of vt Avte} AZsoh27]. 3 LA, MP, OK2] 7| A9 =
7+7} 0.46~0.49, 0.48~0.58, 0.87~0.89 g/em®©. 2 CSO F+9] 5
\AES] ks ) ek 2he BRI 5 A1lTH28-30)

WA 0 2 ALE-E CSOE FE(0.6~0.8 Pas)7} 3xof WAleo]
A, AvA oz AW Yo ZA8H= n|H 3] €S0 F:¢]¢]
olel& Ao AleH Act. upebA AZE R cSo T T
7V flgto] csoell tish &all 7t =2 olehe-S &rllE d7tst
o] HEZ Astr7] F, CSO/elEHe: g-ol(©]8F CSO/EtOH)S: EA)
F9lg w ol o 2 ALR-31Ith cSOel EtOHS) 371= Fig. 104
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Fig. 1. Effects of type of wood blocks (left) and the ratio of castor oil to ethanol in treating suspensions (right) on the treatability of castor oil-

based suspensions into wood specimens .
cance difference test).

+ 1kel o] HL, MP, OKolA] %50] Ak 102 -4
) QIEHHL: p<0.01; MP: p<0.01; OK: p<0.01). F=3+ CSO/EtOH®I 4]
EtOH 2] 7125 wt%eoll A 50 widey= A1 U] 3kl J3-S
u] X %] 2FQFCHHL: p=0.93; MP: p=0.46; OK: p=0.88). ] &} 22
AVNEL EBOH H7IE A& A3kE 9o, CSO/EOH7} 3

F3h= #gellA] EtoHell 2sto] AlEU7E B A|3EE U] 9] m]A|
FF T EAst= FANET 228 9 A g
(frictional drag)e] -Ayste] UelRd Azle} A7-stct31]. vFd LA

7%, 100 wt% CSO/0 wt% EtOH 2} 75 wt% CSO/25 wit% EtOHS]
CSO 815 7rlle #o] 7 I8 (p=0.09) ©li= LAl EAs=
omﬂa‘c/] H]:L/H ZZ%,] Oﬂab HLO 7—1 oz g %1:]— 32]. :/_g-]
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Fig. 2. Effects of type of wood blocks (left) and the ratio of castor oil to ethanol in treating suspensions (right) on the leachability of castor
oil-based suspensions impregnated into wood specimens against saline water. Different capital letters over columns indicate signif-

icant difference at p = 0.05 (least significance difference test).
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Fig. 3. Decay resistance of wood blocks treated with castor oil and then leached in saline water for 48h against Fomitopsis palustris (top) and
Trametes versicolor (bottom). Different capital letters over columns indicate significant difference at p=0.05 (least significance difference

test).

Table 1. Chemical composition of wood species used in this study (unit: %)

Species Moisture content Holo-cellulose Klason Lignin Extractives Ash
Western hemlock 83 66.1 289 4.5 0.4
Japanese larch 9.7 66.9 30.7 2.8 0.2
Sugar Maple 7.1 71.2 243 3.7 0.5
Mongolian oak 9.5 69.5 24.1 6.2 0.6
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Table 2. Thickness swelling (unit: %) of castor oil-treated wood strips immersed in saline water for 2 weeks

Direction Treatment Western hemlock Japanese larch Soft maple Mongolian oak
Cross Control 0.00 (A) 0.00 (A) 0.02 (A) 0.09 (A)
Castor oil 0.00 (A) 0.00 (A) 0.00 (A) 0.00 (A)
Radial Control 0.93 (B) 1.11 (B) 1.53 (B) 245 (B)
Castor oil -0.30 (A) -0.28 (A) -0.03 (A) 0.37 (A)
. Control 0.45(A) 0.74 (B) 1.17 (B) 0.89 (B)

Tangential .

Castor oil -0.15(A) 0.00 (A) 0.00 (A) 0.00 (A)

* Same capital letter (A and B) between control and castor oil-treated specimens in the column of treatment are not significantly different from each other at

p = 0.05 (Students’ t-test).

Table 3. Moisture adsorption (MA) and thickness swelling (TS) of castor oil-treated wood blocks exposed outdoor for 2 weeks. (unit: %)

Direction Treatment Western hemlock Japanese larch Soft maple Mongolian oak
MA Control 10.51 (B) 10.34 (B) 10.81 (B) 9.75 (B)
Castor oil 0.57 (A) 0.64 (A) 1.58 (A) 2.59 (A)
Cross Control 0.03 (A) -0.03 (A) 0.03 (B) 0.03 (A)
Castor oil 0.00 (A) 0.00 (A) 0.00 (A) -0.04 (A)
. Control 2.08 (B) 2.17 (B) 3.27 (B) 2.65 (B)
TS Radial .
Castor oil 0.41 (A) -0.64 (A) 0.73 (A) 0.10 (A)
. Control 1.54 (B) 1.03 (B) 2.12(B) 1.53 (B)
Tangential .
Castor oil 0.13(A) -0.41 (A) 0.46 (A) 0.00 (A)

*Same capital letter (A and B) between untreated and Castor oil-treated specimens in the column of treatment are not significantly different from each other

at p = 0.05 (Students’ t-test).
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