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Study on Modification of the Main Agent in API Adhesive by Corn Starch
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Abstract: The main agent in Corn Starch adhesive was made with the aid of a reaction between
corn starch and dibasic acid to form a liquid corn starch suspension and then stabilized by adding a
soluble high molecular weight polymer. A corn starch emulsion was mixed with a corn starch-
CaCO;-VAE emulsion under certain conditions to yield the main component A of APL
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Tab.1 Material composition of corn starch emulsion . .
/g ’
400 (1]
60 b b
25 0.2~0. 3 mol(
(A) 100; 150; 200 1 mol), 10%.
2.3
1.4
(Popuins 0.08
cathayana) , (Betula albo-sinensis Burk) o 0.06
. : 1.8 mm, 10%~ § 0.04
12%. 280 g/m”; 1 min/mm 0.02
. 1.0 MPa, 105~110 C, N
GB/T 17657-1999 ; GB/T 05 15 25 35 6 12
9846-2004 I , . B /b
1
Fig. 1 Relationship between esterification time and DS-values
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(400 ), ’ z2h
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Tab.3 Plywood bonding strength and adhesive

Tab.2 Property comparison of different ratios of esterification time

corn starch and water

12 h 4 h
) 20C/ A )/ */ M = [MPa /%
CO 0 %/ (mPa+s)  (mPa-+s) MPa/ ! 0712 10 1183 10
2 0. 829 60 1. 126 20
100 23.3 600 620 1. 20 3 0. 648 40 0.784 60
400 200 33.8 800 850 1. 30 4 0. 844 20 0. 829 30
460 39.8 1100 1200 1.42 5 0. 990 40 1.184 100
480 48. 8 3000 3500 1.53 6 0. 834 60 1. 160 100
« 7 0.731 40 0. 808 80
8 0. 902 20 1. 485 40

« 0 .
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Tab. 4 Influence of PRDN quality percentage and
addition on the emulsion properties

PRDN 20% 10%
’ * / / ; /
) R 3, % mPa ¢ s mPa ¢+ s
0 5000 1 s 5000 1 s
’ 5 4500 1 , 4300 1 )
4 h, 6 4300 5 . 4000 5
7 4000 10 , 3400 8
2.4 8 3800 15 , 3000 15
9 3000 30 2500 30
10 2500 50 2000 90
’ 11 6000 1 4500 2
S ’ *
b hY A}
2.5
PRDN( ), ’
pH . 36~42 C, s
’ b
14 . BE s , 40 C
2} 50001_ A pHIL
10 % 4000} ’ ’
wogl £ | ; .
E 6l = 3000
- b b
g o
2000 60 C o s °
2 !
08 M0 6 8 10 12 . 42 C .
EARFELIE /% 2.6 API
2 PRDN 5 .
pH | ’ ’ N
Fig. 2 Relationship among percentage of PRDN quality, ; I ,
emulsion’s pH value and viscosity , .
2 b b °
pH ; >
Tab.5 Dry and wet strength of plywood
g ’ ’ glued with esterification corn starch
MPa ’ /% MPa /%
b o
1 1. 209 100 0. 481 0
’ 2 1.013 90 0. 362 0
#2 000 mPa « s/20C, 3 1.072 0.583 0
R 4 1. 323 100 0.521 0
5 1.114 100 0. 431 0
° 6 1. 142 100 0. 624 0
20%.,10% 7 1. 440 100 0. 674 0
, 8 1. 000 0. 568 0
4 o ’
[3-4]
, 20% ’ ’
’ H ’
10 % . s ’ API o
10%, 894~ (PAPD =100 : 10 :
10%., pH 13, . , 6. ( 19
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58 l460 (1)‘1‘25l :rznojil/k?nLé%Eg, F2 %-0250 fY?OVnﬁL Eg R " , 19[‘9]9].
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,1987,1(1):16-23.
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. »2006,13(10) : 24-26.
Fig. 2 Buffering capacity curve of dyed Birch veneer )

( 10 )
6 API . 460, 400, 46,
Tab. 6 Bonding strength of poplar and Birch plywood : 4 h;
with the main agent of API 2) API
/MPH //% /MPH /% ’ ~ :
1 1. 302 100 1. 005 90 GB/T 9846-2004 I
2 1. 421 90 1. 117 90 o
3 1. 362 80 1. 103 80
4 1.521 80 1. 186 100 .
5 1. 124 100 1.055 70 (] ’
6 1.723 90 1. 230 80 ' ' '
,2003,39(5):105-110.
7 1. 564 100 1.198 40
[2] US Patent 3 081 293[P]. 1963.
8 1. 645 100 1. 320 20
[3] US Patant. 5714601 P]. 1998
[4] .
3 1999,26(6) :13-16.
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