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Study on Starch-Based Aqueous Polymer Isocyanate Adhesive for Plywood
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Abstract;
based on acidification and oxidization of a corn-starch solution and co-polymerization with aqueous

A green adhesive, with high corn-starch content, was developed. The resin system was

polymer isocyanate( API). The adhesive was used to make plywood samples to.evaluate the bonding
property. An orthogonal design experiment was used to evaluate the effect of the selected processing
factors on the resin performance. The results showed that the reacting temperature, time, and
concentration of the corn latex were the most influential factors. The performance of plywood panels
made from the starch-based resin under the optimized process met the national product standard

GB/T 9846-2004 for type II plywood.
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Tab.1 Factors and levels used for the experimental design

KF

BX 1 2 3
ARBARRAK /% 30 40 50
BPVAFRRAH /% 2 3 4
C HCI#E /(mol « L7 0.3 0.4 0.5
D RpiRE /C 55 60 65
E (NH4):$:0s FH & /% 1.75 2.25 2.75
F R pietE /min 40 60 80
G NaOH BB /% 8 12 16
H #LAE /min 40 80 120
I et /h 1 2 3
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R BIRA PVA RUK, FHEE 90 CH#, 15
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pH ik 3~4, ARERNRES . HMA—ERL
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Tab.2 Bonding strengths of plyweod panels

e WHRAR
e A B C D E F G H 1 5 /MPa
1 1 1 1 1 1 1 1 1 1 0. 64
2 1 r 1 1 2 2 2 2 2 1.10
3 1 1 1 1 3 3 3 3 3 0.76
4 1 2 2 2 1 1 1 2 2 0.51
5 1 2 2 2 2 2 2 3 3 0.67
6 t 2 2 2 3 3 3 1 1 0.73
7 1 3 3 3 1 1 1 3 3 0. 62
& 1 3 3 3 2 2 2 1 1 0.59
9 1 3 3 3 3 3 3 2 2 0.71
10 2 1 2 3 1 2 3 1 2 0. 65
11 2 1 2 3 2 3 1 2 3 0.81
12 2 1 2 3 3 1 2 3 1 0.79
13 2 2 3 1 1 2 3 1 2 0.35
14 2 2 3 1 2 3 1 2 3 0. 61
15 2 2 3 1 3 1 2 3 1 0. 68
16 2 3 1 2 1 2 3 1 2 1. 05
7,2 3% 1 2 2 3 1 2 3 0.72
18 2 3 1 2 3 1 2 3 1 0. 69
19 3 1 3 2 1 3 2 1 3 0. 69
20 3 1 3 2 2 1 3 2 1 0.33
21 3 1 3 2 3 2 1 3 2 0.58
22 3 2 1 3 1 3 2 1 3 0. 67
23 3 2 1 3 2 1 3 2 1 0.43
24 3 2 1 3 3 2 1 3 2 0.54
25 3 3 2 1 1 38 2 1 3 0.73
26 3 3 2 1 2 1 3 2 1 0.49
27 3 3 2 1 3 3 1 3 2 0. 68

K) 6.33 6.356.60 6.04 5.91 5.66 5.72 5.73 6. 09
Kz 6.355.196.065.975.756.12 6.52 5.85 6.11
Kz 5.14 6.28 5.16 5.81 6. 16 5. 95 5. 59 6. 24 5. 62
k1 0.70 0.710.73 0.67 0. 66 0. 63.0. 64 0. 64 0. 68
k2 0.71 0.58 0.67 0.66 0. 64 0.69 0.72 0. 65 0. 68
k3 0.57 0.70 0.57 0. 65 0. 68 0. 66 0.62 0. 69 0. 62
R 1.211.16 1.44 0. 23 0. 41 0.55 0. 93 0. 51 0. 49
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Tab.3 Variance of analysis on wet bonding strengths
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A 0.103 2 0. 052 2.47 ﬁ?ﬂjo
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D 0. 003 0. 002 0.10 ' API ) E/ . 151 APL IR RIERI & T2 0 e #
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Fig. 1 Effects of starch concentration, reacting time and temperature on wet bonding strengths
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