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Abstract:

poplar particleboard. An orthogonal experiment was designed to optimize the following process

The authors prepared a modified soy-based protein adhesive and used it to manufacture

parameters: hot pressing temperature and time, glue content and a water-proof agent. Results
showed that under the 170 C press temperature, 10% adhesive content, 1.4% water-proof agent

spread, and 1.2 min/mm pressing time, the 0.70 g/cm® density particleboard had mechanical

properties exceeding the Chinese National GB/T 4897. 4-2003 standard requirements,
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WA (Populus spp. )6 : B S B4 10%, #
¥R K 10~30 mm, T F 3~10 mm, [ BE 0.3~
0.5 mm, T EZ/KEH 3 %,

AMBETEEORK: A%, A\ e NEHRIE,
PEREIE R N B 1.67 Pa « s, EK S & 36.42%,
pH {4 10. 38, 25 M 0. 11%, -FE#H>30 X,
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D #REM: REFEE 0.70 g/em®, EFE 12
mm(JEEEHIEED  RIFIRE 34 cmX36 cm, K%
ML L, F L5% M EE ) 3.5 MPa,
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Tab.1 Experimental factors and levels

AT ABERE/ BHik®/ CBiIAR/ DRERE/
T % % min

1 170 6 0.6 10

2 185 8 1.0 12

3 200 10 1.4 14

3) PEBERE . 3% B GB/T 14074-20064 A% B2 5
FIRER ISR ) s S E B A RE
HE GB/T 4897. 1~4897. 7-2003¢ il #E4R Y#1 GB/T

(MOR) . # ¥4 8 (MOE) £ 24h W K JB ¥ ¥ ik %
(24h TS), MR H LB 8 Ml & F kB
HP1H.
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e . REZEH LT, HEREX A MOR #5%H
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B 7K A BN ASS A B ) MOR =47 R T80
REE B AR MA RS 0.6% A 1.4%, R Y
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Tab.2 Properties of poplar particleboard made with modified soy-based protein adhesive

® HF 5KF MOR/MPa MOE/MPa IB/MPa 24h TS/ %

® A B C D wE/ Ty EHREF VY BRE ®E/ ¥  TRE EE/  FYH  BRE
g (g*an™3) fH 8/% {8 B/% (gean™) ¥/% (geem™™) 1{f /%
1 1 1 1 1 o071 1590 17.12 258520 1L.35  0.70  0.35  6.91  0.70 _ 56.18  11.68
2 1 2 2 2 07 1805  6.27 301850 679 071  0.52 1565  0.70  20.3¢  9.02
3 1 3 3 3 071 2029 1178 3195.75 7.61 0.70  0.54 19.42  0.70 1202 1151
4 2 1 2 3 070 1644 772 2789.17 585 071  0.53 19.28  0.71  17.67 863
5 2 2 3 1 072 17.29 10.23 2924.00 13.25  0.69  0.38 1615  0.70 1512  6.86
6 2 3 1 2 071 2.8  9.56 313650 4.40 0.71  0.46 18.64  0.71  21.84  17.48
7 3 1 3 2 0.7 168 10.13 2645.67 491 0.71  0.55  9.23  0.71  13.87 10.73
8 3 2 1 3 07 2.8 539 301533 319 071 067  9.30  0.71 1577 13.34
9 3 3 2 1 07 21.82  9.53 331850 583 070 053 16.21  0.71  12.97  15.72
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Tab.4 Material cost for the modified soy-based
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Fig. 1 Effect of each factor on properties of poplar particleboard
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R P IR A T B B R AR A 9 24h TS, 170
C_EF3| 200 Crt,24h TS TFHT 51.87%,

B KRR R B K HERERIER B %, BE
HARWHEM, w0 24h TS h 31.27% T 8]
13.67%, 18 T ERE XA EENER.
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B FEEHRES T 3, 2 T GB/T 4897. 4-2003( Il
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Tab.3 Properties of poplar particleboard made
from verification experiment

R MOR/MPa MOE/MPa IB/MPa 24TS/%
X2 20. 95 3 630. 40 0.52 11.49
GB/T 4897.4-2003  >17 =2 300 >0.4 <16

060

protein adhesive
B/ AR/ it/
o GE et kg T
% 5000.00 237.68 123594
£ 07 2000.00  30.98 61. 96
F3.) 7500.00  69.88 524.08
K+ H B 661. 46 231.51
g 1000.00  2053.49
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D MAFFENERAUESEEAR. ERE
B 170 °C A 14 min JEEE 10% . B K )
AR LANKERGET, EHEER 0.70 g/cm® #
WA R ARk MOR.MOE,IB.24h TS %4 8
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