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PROPERTIES OF LOW DENSITY PARTICLEBOARDS
MADE BY LIQUEFIED WOOD/ISOCYANATE WITH
DIFFERENT PREPARING CONDITIONS
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[Abstract] Woods of Cunninghamia lanceolata (China fir) and Acacia confusa (Taiwan

acacia) were liquefied in PEG-glycerol co-solvent with H,SO, as catalyst under 150°C for 90 min.
Polyurethane resins were prepared by blending liquefied wood with isocyanate, such as PMDI,
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Desmodur L and Desmodur N, with the molar ratio of functional group of NCO/(COOH+OH)
as 1.0/1, 1.5/1 and 2.0/1. Theses PU resins were mixed with wood particles to made low density
particleboards. Effects of the weight ratio of wood particle to PU resin used and the dosage of
foaming agent added on the properties of particleboard was also investigated. Results showed that
particleboards made with liquefied Taiwan acacia as the raw material of polyol had the properties
better than that with liquefied China fir. Comparison among different isocyanates, particleboards
made with Desmodur L as raw material had higher internal bonding strength and lower thickness
swelling. Particleboards made with PMDI had lower water absorption rate and thickness swelling.
Increasing the molar ratio of NCO/(COOH + OH), the internal bonding strength of particleboard
increased. The optimum amount of foaming agent was depended on the kind of isocyanate.
When PMDI was used as the isocyanate, 5% of foaming agent was the best suitable. While the
particleboards were made with Desmodur L, the performance of particleboards improved when
the dosage of foaming agent increased. However, increasing the dosage of foaming agent, the
properties of particleboard decreased for that made with Desmodur N as raw material.

[Key words] Liquefied wood, Isocyanate, Low density particleboards, Polyhydric alcohol,
Polyurethane resins.
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Table 1 Basic properties of liquefied wood
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Table 2  Properties of particleboard made by liquefied wood-PMDI with different R values

WAL R? EIKER AT WR 7k 2 R R AR AR
& (%) (MPa) (%) (%)
(EZN 1.0 8.1 0.20+0.07 72679 34404
(EZN 15 7.3 0.37+0.15 75.8+8.6 2.3+0.5
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HH RS 1.0 8.0 0.37+0.05 73.6+12.8 23+0.1
FHRE A 15 7.2 0.45+0.14 91.3+21.2 2.240.2
ENSY 2.0 7.4 0.34+0.08 109.4+10.5 2.2+0.4
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Table 3  Properties of particleboard made by liquefied wood-Desmodur L with different R values

LA R ﬁ‘{fﬁi W(ﬁjif)fg w{f)ﬁ ’Eff‘f(ﬁ/)ﬁﬁz
[EZN 1.0 8.3 0.40+0.09 114.7+12.1 29403
(ZZ N 15 6.5 0.36+0.15 166.1+£12.2 26+0.7
(ZZN 2.0 7.2 0.44+0.04 138.2+15.7 22410

FHRE A 1.0 7.7 0.45+0.11 117.7+19.8 22405
ENSY 15 7.6 0.54+0.10 135.5+55 24406
HH RS 2.0 7.2 0.5540.04 136.6-10.3 21403
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Table 4 Properties of particleboard made by liquefied wood-Desmodur N with different R values

LA R? é\(gﬁ;f ﬁq‘(ﬁjlif)ﬁ% %{jﬁf E%ﬂﬁfﬂ
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FHRE A 2.0 7.4 0.35+0.09 93.9+17.1 35+05
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Fig. 1 Properties of particleboard made with different isocyanates; Liquefied Taiwan acacia, weight
ratios of wood particle/PU resin (w/w) = 100/100.
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Table 5 Properties of particleboard made with different foaming agent rate

gy O akE P Wk BRI
(%) (%) (MPa) (%) (%)
PMDI 0 6.7 0.11+0.04 74.6+0.5 25+0.3
PMDI 3 73 0.37+0.15 75.8+8.6 2.3+05
PMDI 5 8.8 0.42+0.05 53.3+7.5 1.7+0.2
PMDI 10 7.4 0.3240.08 86.5+12.9 20%1.0
Desmodur L 3 6.5 0.360.15 166.1t12.2 2.6x0.7
Desmodur L 5 8.3 0.49£0.05 126.7£5.6 1.8+0.6
Desmodur L 10 8.2 0.59+0.07 116.9+6.8 1.6+0.2
Desmodur N 3 73 0.31+0.08 73.4+10.7 4.8+0.9
Desmodur N 5 7.1 0.28+0.03 107.0+18.8 45+1.0
Desmodur N 10 7.2 0.27+0.06 126.0+15.7 5.1+0.7
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Table 6 Properties of particleboard made with different weight ratios of wood particle/PU resin

ARFHRLR PURSHG =R/ & PIAR5ER oK Zs R FEREARAS

(wiw) (%) (MPa) (%) (%)
100/100 7.3 0.37+0.15 75.8+8.6 2.3+05
100/50 7.2 0.16+0.07 152.0+7.7 5.2+0.6
100/30 7.4 0.2140.03 163.2+14.6 73407
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