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Effect of Oil Wax Heat Treatment on Physical Properties
and Dimensional Stability of Wood
JIANG Jincheng, LI Jing, ZHANG Jingyuan, WANG Bingquan, ZHAN Jianfeng "

(College of Materials Science and Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract: In order to explore the effect of heat treatment of vegetable oil wax on the physical properties and dimensional stability of
wood of different tree species, Abies nephrolepis Maxim. , Larix gmelinii and Diospyros celebica were taken as the research objects, and
the independently prepared vegetable oil wax solution was used as the heating medium. The wood was heat treated at different tempera-
tures (140, 170, 200 °C) for 4 hours, and then the vegetable oil wax was fully cooled to ensure that it entered the interior of the
wood. The internal structure was observed by scanning electron microscope. The results showed that the room temperature cooling stage
was the key of wood oil wax heat treatment. At this stage, a large amount of vegetable oil wax entered the interior of wood, which was
mainly reflected in the change of wood specimen weight percentage gain ( WPG). The maximum color change (AE ") of three kinds of
wood after combined heat treatment with vegetable oil and wax were 48. 24, 40. 67, 5.95. The surface hydrophobicity was improved
steadily, and the water contact angle (WCA) was increased to about 70°. The tangential and radial moisture expansion rates and vol-
ume expansion rates of different tree species were reduced to varying degrees, and the anti swelling efficiency (ASE) was effectively
improved, with the maximum increase of 49. 64% , 48.24% and 38. 86% for the three kinds of wood, indicating that vegetable oil wax
heat treatment can improve the dimensional stability of wood.
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1.1 ##

A% K2 (Abies nephrolepis Maxim. ) , 7= H B Jp 7T
BN, FHEIKEN 7. 82% ~8. 06% , T 15 &
0.4 ¢/cm’ BN T AR S 50 mmx 35 mmx
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Fig. 1 Mass fraction of three kinds of wood after heat treatment with different high temperature vegetable oil wax
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(a) Untreated SEM image of A bies
nephrolepis Maxim.
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(d) SEM image of Abies nephrolepis
Maxim. after oil wax treatment
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(b) Untreated SEM image of
Larix gmelinii
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(e) SEM image of Larix gmelinii after
oil wax treatment

k tnky fir
o | R
40+ Larch 12
—— Gk H
o 30F Striped ebony H2
2 - RAPAT N
B 20l ——— . R Dried stinky fir N2
— i © e AT L2
10r , . Dried larch 12
e | BARYTH
Or '\.\. Dried striped ebony H2
_10L— . i
140 170 200
R /C
Temperature
2 FERBEEYHERLER 3 #AMH
WPG L E &

Fig. 2 Changes of WPG of three kinds of wood after heat
treatment with different high temperature

vegetable oil wax
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Fig. 3 SEM images of three kinds of wood before and after heat treatment
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Fig. 4 Three kinds of wood treated with vegetable oil wax

at different temperatures
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Tab. 1 Color index and color difference of wood under

different treatment processes

I I A Ak 2
T Ff W /C
Varieties 0il wax joint L* a” b* AE*
of trees treatment
temperature
140 74.28 4.58 26.30 22.96
R0 A 170 55.54 16.14 29.61 32.24
Abies nephrole-
pis Maxim. 200 22.29 12.45 10.22 48.24
X B2 68.88 1.45 4.21 —
140 50.32 9.84 42.00 19.42
A 170 39.49 13.65 39.74 26.09
Larix gmelinii 200 20.93 11.24 13.81 40.67
Xof BE 2R 58.39 1.60 26.38 —
140 15.81 1.54 1.20 3.39
RELGA 170 13.99 1.26 -0.46 5.78
Diospyros
celebica 200 13.89 1.18 -0.59 5.95
X HR 2 17.57 1.22  4.08 —
:jgt{/\*/
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A M
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Fig. 5 Changes of water contact angle of three kinds of
wood before and after heat treatment

with vegetable oil wax
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(a) PALFH G SIS 2 LRI K2
(a) Linear swelling rate of Abies
nephrolepis Maxim. after heat treatment

(b) FALEFH S FE AN MK 2R
(b) Linear swelling rate of Larix
gmelinii after heat treatment

(e) PAELIE FRBr G ARL R
(¢) Linear swelling rate of Diospyros
celebica after heat treatment
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Fig. 6 Linear swelling rate of three kinds of wood after heat treatment with different high temperature vegetable oil wax
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Tab. 2 Volumetric expansion coefficients and ASE data of
three kinds of wood at different vegetable oil

wax heat treatment temperatures

A TS b ER R/ °C SIS
Varieties Oil wax heat treatment ZE (%) ASE( %)

of trees temperature Volume expansivity
140 14.75 4.28
RE
Abies neph- 170 10. 32 33.03
rolepis Max- 200 7.76 49. 64
. B 15. 41 —
140 13. 47 15.39
VA 170 12.19 23.43
Larix
amelinii 200 8.24 48.24
X 15.92 —
140 18. 08 10. 85
HEA 170 16.41 19.08
Diospyros
celebica 200 12.40 38. 86
Xt HR 20.28 —
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Tab. 3 Intersubjective effect test

N KA o , %
i M2 J5# 1 e Wiy

Class Il sum Mean F P
Source Freedom

of squares square

B 1EA 156.279a 5 31.256 62.797 0
Corrected model
i 2275.079 1 2275.079 4570.957 0
Intercept
Mﬁ] L 55.155 2 27.578 55. 407 0
Varieties of trees
|
% 101. 123 3 33.708 67.724 0
Temperature
Y=
w"E 2.986 6 0.498 — —
Error
.
it 2 434.345 12 — — —
Total
BIEfE Bt
Total after 159. 265 11 — — —
correction

. R2= 0.981(JH4J5 R*= 0.966) ,
Note:R*= 0.981( After adjustment R*= 0. 966).
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