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Preparation of Adhesives from Soy Protein Isolate

LEI Wen, YANG Tao,JING Lu,DING Xiao- yan

(College of Science, Nanjing Forestry University , Nanjing 210037, Jiangsu , China)

Abstract : In order to improve the bonding strength of soybean adhesive in the polar plywoods immersed in water,a kind of
adhesive was prepared by modifying the soy protein isolate with anion detergen 0. The effects of the ingredients as well as
hot- pressing temperature on the bonding strength of the adhesive in the polar plywoods were investigated. Thermal transition
properties and alternation in chemical groups of soybean adhesive were evaluated by DSC and FTIR technologies respective-
ly. The results showed that,the soybean adhesive exhibited the greatest bonding strength when the hot- pressing temperature
was 160°C ,the mass ratio of  to SPI was 2.5wt% ,and SPI to water was 1 to 10. The thermal reaction of the adhesive dur-
ing the boding process mainly completed below 160°C ;the concentrations of O-H and N-H bonds in the structure of the ad-
hesive decreased when anion detergen 0 was applied. After modifying with anion detergen 6 ,the bonding strength of soybean
adhesive in the polar plywoods immersed in water was improved remarktedly.
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Table 1  Factors and levels of orthogonal test
AR B &R CHE D W%
Factor A Factor B Factor C Factor D
7K FAT M
Level SPI & KHEE O/SPIOBEEEL)  AURIRE
Dosage of Dosage of Mass proportion of Pressing
SPl/g water/mL  anion detergen §  temperature/°C
to SPL/%
I 10 100 0.50 80
I} 15 150 2.50 120
I 20 200 4.50 160
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Fig.1 The dimension of poplar test specimen
for bonding strength
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Table 2 Bonding strength of the adhesive

AR B H% C = D =%
Factor A Factor B Factor C Factor D e B
F R /MPa
=] 6/SPI me  Bonding
No.  SPI & KT (FEst ) }j;:iirg; strength
Dosage of Dosage of Mass of the
SPl/g water/mL  proportion of temperature adhesive
detergen /C
Oto SPI
1 10 100 0.5 80 0.319
2 10 150 2.5 120 1.067
3 10 200 4.5 160 1.041
4 15 100 2.5 160 1.628
5 15 150 4.5 80 0.167
6 15 200 0.5 120 1.13
7 20 100 4.5 120 0.835
8 20 150 0.5 160 1.555
9 20 200 2.5 80 0.274
K1 0.809 0.927 1.001 0.235
K2 0.975 0.93 0.99 1.011
K3 0.888 0.815 0.681 1.408
liiife 0.166 0.115 0.32 1.155
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Fig.2 Thermal reaction character of soy adhesive

RIS W AFIE QN 2 Ca) Bz, AL SR BEAHEDIE , #RF 3 BE e 4% 160°C 23 LAY
2(a) AJHA:7E 80°C B 140°CIREEJERIN, A — IR 2.3 EREFIINEES R
(R ISRAEE WAy R Z . 7 30°C 3] 200°C iy T B3 (a) om0 5 o R oS hn e fii
TRIX BN, FEZRETE 160°C LAR 588 o 0.5wt% 6 Je 4. 5wt% 6 Lb 3 SPT Jir 15 JKE RS 791 1) 21 41

F2(b) PRBLEFRTFHRM L, LLFRKEIE Gk, JURIRASFILE 3 278 em ™ BT H BT T
ARG A 2o ANETHr Rl DL 2P 7 O- H A0 N-H A el . (BT 1] 3 (b) 1Y R Rtk
2] 160°C 5, AL A [ Ak Sz by &R 4B 5e B 1, EIFTLLE b R iE vE) 0 s igigin,3 278
£ 160°CH I X ] A HIT 10 min, RS FA A —H64>  om ™ BRHUL (14 FE 042 4 4 /1N, Ui O- H R N-H 345
BAL R REFE KA e BT I, o T Ik 8 R L b s b 2 e, 5 SO 70 04 S5 K s T i
SO IR IR B BEFE R 160°C, AR I R BEFE R O KPRRENG SR, FLJE N AT RE R th TR mE MR 0 1Y
min (5, AT DA ORS00 09 T4k S i & A e 4 T/ AR R S 4 1 Jo b a9 Sl B B A1 A e i
Bf, 5 2. 1.3 B UE BRI R I B AF ok Ig & 3.




718 PN 4
— 0 —— R
1.27 —2.5% —— ?ﬁjj guse%e
~—4.5% m —— '(‘JSJ,{HALS%Q
S 1.0 ) g
8 | 8
g 0s- g
g &
£ 0.6 ! £ 0.6
= | =
= \ =
% 0.2 ®
_3018.79
0 T T r - - f . T .
4000 3500 3000 2500 2000 1500 1000 500 3500 3000
L Wave( r)lumber/cm" AL Wave(br;umber/cm’I
a

K3 RGIEBORFI LIS
Fig.3 FTIR spectra of soy adhesive
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