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Adhesive Properties of Ethanol- Modified Soy Proteins
BAN Yu-feng,SHEN Guo-liang,SONG Ju-ling, XU Tie- jun

(Shenyang University of Technology College of Petrochemical Engineering, Liaoyang 111003, Liaoning, China)

Abstract : Adhesive properties of ethanol- modified soy proteins on woods were investigated. Soy proteins can be modified
partially with ethanol and then hydrophobic amino acids exposed. The exposure of hydrophobic amino acids may enhance wa-
ter resistance. Orthogonal test was carried out to further optimize the conditions which were determined as follow; concentra-
tion of ethanol 30% ,SPI / ethanol aqueous solution mass ratio 1:9 , modifying time 45min , and modifying temperature 75°C.
Under these conditions the adhesion was made and then applied on walnut specimen. After three 48 hours cycles of water-
soaking , followed by 48 hours of air- drying, the shearing strength of the specimen decreased from 81. 6 MPA which before
three cycles of water-soaking to 73. 9 MPA. The ratio of decrease was 9. 4% . Results indicate that soy proteins modified

with ethanol enhance water resistance as well as adhesive strength.
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Fig.2 Effect of concentration of ethanol on
adhesive properties of SPI
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Fig.5 Effect of modifying time on adhesive properties of SPI
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Table 1 The factors and levels of orthogonal test
[ 2 Factor
A B C D
K KOEN SR
. N HEAS LR .
Level CHBRWEE  dckkmbi T MR
‘ e KR L o
Concentration of Modifying Modifying
. . SP1/Ethanol .
ethanol /wt% time/min . . temperature/ °C
aqueous solution ratio
1 25 35 1:9 65
2 30 40 1:10 70
3 35 45 1:11 75
2 IEE SR
Table 2 The results of the orthogonal test
BRI RS TOI R R
No [EETPIES SR TR (NSRS
’ Test design Strength before Strength after Ratio of
soaking/MPa  soaking/MPa  decrease/%
1 1111 A,B,C,D, 70.2 62.9 10.4
2 1222 A,B,C,D, 68.0 59.2 12.9
3 1333 A,B,C,D, 72.4 65.7 9.3
4 2123 A,B,C,D, 58.6 50.4 14.0
5 2231 A,B,C,D, 52.1 46.8 15.2
6 2312 A,B,C,D, 75.7 69.1 10.0
7 3132 A3B,C;D, 50.4 42.6 15.5
8 3213 A;B,C, D, 60.2 53.8 10.6
9 3321 A;B,C,D, 54.2 46.9 13.5
THRSIRANER 3 s,

*3IERRIKRIT AR R

Table 3 Analysis of the test results

A A& Factor A

B [K £ Factor B

C [ £ Factor C D [H £ Factor D

Eﬁ&fjﬁ RWETRE  BREA SR BULHRE  BRRE RALHTRE  RRRE RIGHGRE BT 0%
range Strength before Ratio of Strength before Ratio of Strength before Ratio of Strength before Ratio of
soaking/MPa decrease/ % soaking/MPa decrease/ % soaking/MPa decrease/ % soaking/MPa  decrease/ %
K, 210.6 32.6 179.2 39.9 206. 1 29.7 176.5 39.0
K, 186.4 37.9 180.3 38.7 180.8 40.4 194.1 37.1
Ks 164.8 39.6 181.7 31.4 174.9 39.9 191.2 33.9
k; 70.2 10.9 59.7 13.3 68.7 10.4 58.8 13.0
k, 62.1 13.1 60.1 12.9 60.3 13.5 64.7 12.8
ks 54.9 13.2 60.6 10.9 58.3 13.3 63.7 11.3
R 15.3 2.3 0.8 2.4 10.4 3.1 5.9 1.7
Al Al B3 B3 Cl Cl DZ D3
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