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Study on Modified Soybean Meal Adhesive for Pressing Straw Board

Lin Musen ', Zhang Zeyu®, Xiang Wangian*, Feng Yushan?, Pang Jiuyin
(1. Nanjing Polytechnic Institute, Nanjing Jiangsu 210048, China; 2. Key Laboratory of Wood Material Science and Engineering, Beihua University,
Jilin Jilin 132013, China)

Abstract: Using the modified soybean meal adhesive to press straw board can effectively alleviate the short-
age of wood resources. The effects of sizing amount, hot pressing time and hot pressing temperature on the main
physical and mechanical properties of the straw board pressed with different formulations of modified soybean
meal adhesive were investigated by orthogonal experiment, and the static bending strength and internal bonding
strength of straw board were tested. The viscosity of soybean paste adhesive modified by vinyl acetate emulsions
was determined by rotating viscometer. The results showed that the viscosity of modified soybean meal adhesive
was in the range of 3000—8 000 mPa‘s. When the sizing amount is 30%, the static bending strength and internal
bonding strength of the rice straw particleboard are 14.23 MPa and 0.43 MPa respectively when the size of rice
straw particleboard is in the range of 1.0-20 mm. The strength of the rice straw particleboard meets the require-
ments of GB/T 21723—2008. The contact angle was measured by measuring angle method. After sizing, the con-
tact angle of straw decreased significantly, which indicated weakened hydrophobicity of the straw. The wettabil-
ity of rice straw increased significantly after sizing, which indicated that rice straw shavings could bonding effect-

ively with each other.
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Table 1 Different adhesives

RAMDIY S

F5 T/ H0lg EENELM/g W ELET AR %
1 30.00 70.00 30.00 3
2 30.00 70.00 30.00 5
3 30.00 70.00 30.00 7
4 30.00 80.00 30.00 3
5 30.00 80.00 30.00 5
6 30.00 80.00 30.00 7
7 35.00 90.00 30.00 3
8 35.00 90.00 30.00 5
9 35.00 90.00 30.00 7
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Fig. 1 Contact angle measurement sample of grass
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Table 2 Data of solid content and viscosity test

=g K55 /(mPa-s) [ /%
1 5700 36.20
2 6230 36.83
3 7440 37.92
4 6330 36.00
5 6470 37.08
6 7460 37.66
7 3280 36.22
8 3290 36.36
9 4040 36.62
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Table 3 Data of combined orthogonal test

KOF MRCE/%  BURIRE/C PURRIES  NESEIRE/MPa
1 20 170 850 0.25
2 20 175 900 0.28
3 20 180 950 0.30
4 30 170 900 0.35
5 30 175 950 0.43
6 30 180 850 0.34
7 40 170 950 0.33
8 40 175 850 0.31
9 40 180 900 0.26

K; 0.83 0.93 0.9
K, 1.12 1.02 0.89
K; 0.9 0.9 1.06
k; 0.280 0.310 0.300
ky 0.370 0.340 0.297
ks 0.300 0.300 0.353
R, 0.090 0.040 0.057
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Table 4 Orthogonal test data of static bending strength

W MREX)/%  PJRIRE/C PURRE/s  #ihsRE/MPa

1 20 170 850 12.34
2 20 175 900 12.57
3 20 180 950 12.69
4 30 170 900 13.01
5 30 175 950 14.23
6 30 180 850 12.97
7 40 170 950 12.89
8 40 175 850 12.65
9 40 180 900 12.33

K 37.6 38.24 37.96

K, 40.21 39.45 37.91

K; 37.87 37.99 39.81

ky 12.53 12.75 12.65

ke 13.40 13.15 12.64

ks 12.62 12.66 13.27

R 0.87 0.49 0.63
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Table 5 Significance analysis of adhesive strength test

s .. uE Am e
FERE R P oy FH BN
ROEBR AR 0.024* 6 0.004  119.667 0.008

ik 2562 6 0.427 14505 0.066
T PGSR RIE 0903 1 0.903 27075.000 0.000
MR 1486874 1 1486.874 50516.657 0.000
WIERE MRS 0.003 2 0.001 39.000 0.025
Il 0406 2 0.203 6.905 0.127
R NEE G 0015 2 0.008  229.000 0.004
Il 1373 2 0.687 23331 0.041
WIEMTE AR 0.006 2 0.003 91.000 0.011
Il 0782 2 0391 13279 0.070
Wk HEERTRIE  6.667<10° 2 3333x10°
Il 0059 2 0.029
Bt NEE G 0927 9
WA 1489494 9
BOEETT AR 0.024 8
ik 2620 8

IE: aRmRR=0.997 (R*,4=0.989), bF/RR=0.978 (R*,4=0.910).
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Fig.2 SEM of outer surface of straw
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Fig. 3 Test diagram of contact angle of grass
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