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Properties of Poplar Wood Modified by Nano-SiO,/Melamine Urea Glucose Composite

KONG Jing, LU Wen-hua, HU Ji-hang" .XU Shi-yu
(Research Institute of Wood Industry ,Chinese Academy of Forestry ,Beijing 100091, China)

Abstract: To further enhance the dimensional stability of modified wood with melamine-urea-glucose
(MUG) biomass resin,single or compounded silicon sources, SiO, , KH550 (K;) and KH560 (K;) were
mixed with MUG to prepare five organic-inorganic hybrid compound modifiers,i. e. ,K;/MUG,K,/MUG,
Si/MUG, Si/K; /MUG,and Si/K;/MUG,which were then used to modify poplar wood. The effects of dif-
ferent modifiers on the density, water absorption, dimensional stability and mechanical strength of poplar
wood were investigated,and the best modifier was selected. SEM and FT-IR were used to analyze the dis-
tribution of modifiers and the reaction with wood components, and to investigate synergistic effect of or-
ganic and inorganic silicon and the interaction between modifier and wood. The results showed that all the
compound modifiers had good permeability,with the absorption rate more than 200% ,the weight gain was
greater than 44 % ,and the water absorption rate was significantly lower than that of the untreated wood.
Among the five compound modified woods,the Si/K5/MUG (5% KH550,1% nano-SiO, ,and 30% MUG)
modified wood had the lowest radial, tangential and volumetric swelling efficiency, which were 1. 14%,

2.13% and 3.20% ,respectively. The bulking effect was the smallest as 8. 1% ,anti-swelling efficiency was
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the biggest as 77. 5%, and the compression strength parallel to grain was the highest as 130. 9 MPa,

92.03% higher than that of the untreated wood. Nano-SiO, can be more uniformly dispersed in MUG resin

after being grafted and modified by KH550,and is coated and solidified in wood by resin. The organic-inor-

ganic synergistic effect improves the cross-linking degree of the modifier and wood,and the rigidity of inor-

ganic Si element increases the mechanical support strength of wood. Therefore, nano-SiO, modified with

organosilane can further improve the dimensional stability and mechanical strength of MUG modified

wood.

Key words: poplar wood; MUG resin; SiO, nanoparticle; silane coupling agent; modified wood property
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Table 1 Components and mass fraction of different MUG

resin compound modifiers %
gk — A Ak
Gkl Wiga#  KH550  KHS560 W*gij”
> 2
MUG 30 0 0 0
K. /MUG 30 5 0 0
K,/MUG 30 0 5 0
Si/MUG 30 0 0 1
Si/K,/MUG 30 5 0 1
Si/Ky/MUG 30 0 5 1
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Table 2 Physical properties of poplar wood modified with different MUG compound resins

F2 AEES MUG HIEBUIEZ AR IR A

215 W 2 i () BB R WAERCD /(g cm )
W) — — — 0.452(=£0.02)
MUG 254.3(+14.2) 61.5(46.12) 11.2(%1.23) 0.667(+0.02)
K. /MUG 227.1(+12.4) 58.9(+5.42) 8.4(+1.46) 0.631(+£0.09
K, /MUG 223.7(£23.3) 59. 8(49.36) 9.1(+2.59 0.664(+£0.19
Si/MUG 212.5(+19.6) 44, 9(46.78) 8.8(£1.22) 0. 634(£0.25)
Si/K; /MUG 231.9(+16.7) 60. 7(+4.68) 8.1(+0.73) 0. 680(+0.02)
Si/Ky/MUG 233.3(£15.4) 62.4(£7.45) 9.3(£1.39 0. 648(40.07)
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Fig. 1 Water absorption change of poplar wood modified with

different MUG compound resins
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Fig. 2 The swelling efficiency of poplar wood modified with

different MUG compound resins
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Table 3 The anti-swelling efficiency of poplar wood modified

with different MUG compound resins %
Bk 45 % ASE
21 51
e n) 52 1n) A
MUG 65.12(16.91) 72.7509.72) 73.38(8.40)
K,/MUG 69.62(9.63) 60.43(7.98) 67.01(6.54)
Ky /MUG 77.06(6. 86) 58.45(9.46) 66.44(6.32)
Si/MUG 72.10(6.47) 64.33(7.40) 69.45(5. 38)
Si/K;/MUG 66.91(9.17) 66.65(9.42) 77.47(7.1D)
Si/K,MUG 68.44(8.41) 59.69(7.53) 68.23(6.87)
160 1
140
<
S 120 | b e B P2 rh E
2% 100 -
i 80
2 60 F
& 40t
=
201
0 &Q & G & & &) &)
& O O & O QO
R
%‘\ %\

B3 REEA B IS5 E R
Fig.3 Compression strength parallel to grain of different
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Fig. 6 SEM-EDX image of cross section of poplar wood and its modified wood
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