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Fig.1 Schematic diagram of AESO synthesis reaction"
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Fig.2 Infrared spectra of AESO
1, 2 and 3 represent the infrared spectra of ESO, synthetic AESO and
commercial AESO, respectively
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Tab.1 Comparison of impregnation effects of AESO system under different dilution conditions

D Ve
MMA 4:1 0.20 S 0.27 0.48 76.5
MMA 3:1 0.14 S 0.28 0.51 84.0
MMA 2:1 0.03 S 0.27 0.56 111.6
St 4:1 0.29 S 0.32 0.44 36.4
St 3:1 0.21 S 0.32 0.85 166.1
St 2:1 0.09 S 0.30 0.45 50.1
MMA 4:1 0.20 Z 0.47 0.60 28.8
MMA 3:1 0.14 Z 0.44 0.57 29.6
MMA 2:1 0.03 Z 0.47 0.63 34.0
St 4:1 0.29 Z 0.48 0.65 34.1
St 3:1 0.21 Z 0.45 0.70 55.8
St 2:1 0.09 Z 0.42 0.58 36.9
MMA 4:1 0.20 Y 0.48 0.71 49.6
MMA 3:1 0.14 Y 0.49 0.78 58.7
MMA 2:1 0.03 Y 0.46 0.81 77.4
St 4:1 0.29 Y 0.45 0.73 59.8
St 3:1 0.21 Y 0.51 0.84 63.1
St 2:1 0.09 Y 0.49 0.75 55.5

note: S, Y and Z in the table represent the log samples of Chinese fir, pinus sylvestris and poplar respectively
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Fig.3 Curing degree of AESO impregnation system under
different dilution conditions

23 T Z&MHX AESO iR Em U AR+ £ 8 BY 22
Tab.2 5 7T AN F L2444 F AESO 18 K12 ik
P AR B 1 RE



Tab.2 Comparison of wood modification effects of AESO impregnation system under different modification processes

S ptuens Ve Loy ey, Gl e ST
0
70°C*4h MMA S 0.27 0.39 42.8 49.5 86.1 31.6
70°C*6h MMA S 0.28 0.44 62.1 69.2 76.2 329
70°C*8h MMA S 0.28 0.44 58.0 70.1 86.7 33.6
70°C*4h St S 0.33 0.80 139.5 85.4 91.1 46.7
70°C*6h St S 0.32 0.82 157.0 96.7 86.1 55.4
70°C*8h St S 0.33 0.77 132.5 95.2 90.2 56.7
70°C*4h MMA Z 0.45 0.61 29.5 62.9 80.7 54.6
70°C*6h MMA Z 0.44 0.52 23.1 68.3 69.2 48.8
70°C*8h MMA Z 0.48 0.61 27.4 70.8 78.3 68.3
70°C*4h St Z 0.44 0.60 37.4 71.3 79.8 64.6
70°C*6h St Z 0.45 0.62 43.0 97.7 75.3 72.8
70°C*8h St Z 0.48 0.63 34.7 98.3 73.3 67.9
70°C*4h MMA Y 0.47 0.67 39.7 61.9 63.1 59.8
70°C*6h MMA Y 0.49 0.70 46.8 68.1 54.6 58.5
70°C*8h MMA Y 0.51 0.78 533 69.4 73.7 61.3
70°C*4h St Y 0.45 0.63 40.8 88.2 59.1 62.2
70°C*6h St Y 0.51 0.80 53.9 93.6 75.7 76.1
70°C*8h St Y 0.49 0.73 46.2 94.8 68.8 76.7

S, Y and Z in the table represent the log samples of Chinese fir, pinus sylvestris and poplar respectively
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Fig.4 Compressive strength-time curves of log and modified wood
S*, Z*, Y* and S, Z, Y respectively represent the compressive
strength- time curves of modified Chinese fir, modified pinus
sylvestris, modified poplar and corresponding logs under
optimal conditions
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Fig.5 Survey XPS spectra of poplar log and AESO impregnated modified poplar samples
(a): poplar log chord section(Sample A); (b): modified poplar inner chord section(Sample B);
(c): modified poplar outer chord section(Sample C)
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Fig.6 High resolution C1s XPS spectra of poplar log and AESO impregnated modified poplar samples
(a): poplar log chord section(Sample A); (b): modified poplar inner chord section(Sample B);

(c): modified poplar outer chord section(Sample C)
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Tab.3 Distribution of C atoms in log and modified wood

components

Main binding state of C atom

Components
Cl C2 C3 C4
Lignin c—C
Cellulose and hemicellulose c—O0 O0—C—O
Extractives of wood Cc—C 0—C=0
AESO resin Cc—C 0—C=0
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FTO—C=0 (1 H A X T B 1) 25 & bU 5 028 38 n 1)
B, M C—O Fl O—C—O I B AH X 55 = 03 7 f
i FF b I AEUC 2 & 5 M O/C I R 5% U] T 3 o
AMA A ZYIMBRE T M 2T EEH. HRE
W, SEARMLIL, MM KRR MAgERMN L4 R
PR A T 5 & H P 5% U0 T 3 A0 52 U TSRS R B 4y
T i BX — 3 R R 2 DL C—C 1 0—C=0 M
ik 42 7 X1 AESO M4 i ££ 31X — 8 B J7 [m) |- 52 386
&, HAE A 5Z V) T A X B RS = T N R )T
B B3R 51 77 22 BLIB & T i b B N 50 ek 2
kB %N E .

2.4.2 M KA AR B %69 SEM 4 AT - ik U
A AR fe A 2t T2 BP LA St O FR R, % 301 B

B AESO W2 4k 2 4E 70 °C FIE 4k 6 h il & 1 e 1k
W K FE i 347 SEM SRAE , 45 8L 40 Fig.7 Fli 7w o

F
’

Fig.7 SEM images of poplar log and AESO impregnated modified
poplar samples
(a), (b) and (c) are the SEM images of chord section of poplar
log sample; (d), (¢) and (f) are the SEM images of inner chord
section of modified poplar sample; (g), (h) and (i) are the SEM
images of outer chord section of modified poplar sample. (a),
(d) and (g) are 1000 times magnification; (b), (c), (e), (), (h)
and (i) are 5000 times magnification
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Tab.4 Contents of chemical elements on the surface of poplar log and modified poplar samples

Sample number Cl% C—C/% C—O0/% O0—C—0/% O0—C=0/% O/% O/C/%
Sample A 71.39 37.67 26.51 5.61 1.60 27.23 38.14
Sample B 82.83 64.81 13.10 2.39 2.53 15.72 18.98
Sample C 87.71 70.30 12.66 1.70 3.05 11.52 13.13
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Performance and Mechanism of Acrylated Epoxidized Soybean Qil
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ABSTRACT: At present, the limitation of bio- based modifiers is that they can only improve some single
aspects of the properties for fast-growing wood. To improve the comprehensive applied performance of fast-
growing wood, Chinese fir, pinus sylvestris, and poplar were modified with acrylated epoxidized soybean oil
(AESO) diluted by active monomer, and the comprehensive performance of modified wood under different
processing conditions were compared. The synthesized AESO was characterized by FT-IR. Moreover, the
surface composition and microstructure of AESO impregnated modified wood were investigated by X-ray
photoelectron spectroscopy (XPS) and SEM, and the modification mechanism was further analyzed. The results
show that the comprehensive properties of the three kinds of wood are improved by impregnating the fast-
growing wood and curing it at 70 °C for 6 h using a mixed system with m(AESO): m(St)=3:1, styrene (St) as
diluent. The properties of modified Chinese fir are improved most significantly, the impregnation yield is
166.1%, the curing mass gain percent is 157.0%, the anti- water absorption rate of 7 d is 86.1%, and the
compressive strength is increased by 87.2% . XPS analysis show that the AESO impregnation system
successfully penetrates into the interior of the wood, mainly through transverse penetration. The changes of
micromorphology observed by SEM indicate that the microscopic structure of the wood after modification has
not been destroyed, and the impregnation system filled and adhered to the cell walls of various structural tissues
of wood and cured. Pits on the cell wall are blocked, which greatly improve the anti-water absorption resistance
and mechanical strength of fast-growing wood.

Keywords: fast- growing wood; acrylated epoxidized soybean oil; impregnated modification; anti- water

absorption resistance



