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The Research of Soybean Adhesives Union Modified by Methanol

LIU Hui', ZHANG Lei’ ,ZHANG Xiao-tao’ , AN Li-ping*
(Science College of Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: This research aims to find out the improvement of SPI adhesive by methanol, SDS and urea. The results showed that
with the increase of methanol content, the bonding strength increased firstly and then decreased, when the methanol content
accounted for 15% of the total mass fraction, the bonding strength was the best. A contrast test of the reaction order was
showed that the strength of the dry bonding was slightly decreased, and the wet bonding strength was improved. The optimal
reaction order of bonding strength was SDS, methanol and urea. DSC, SEM image and IR image analysis results showed that
more two level structure of protein was improved, and the same was true of bonding strength. The modified soybean protein

glass transition temperature decreased, thus reduced the hot pressing temperature. The protein adhesives not only can adapt to

large-scale industrial production but also saving resources.
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Table 1 Factors,levels and dosage of methanol contrast test
ETReS PR s ] i
Number Dosage of methanol/mL
1 10.0
2 20.0
3 30.0
4 40.0
5 50.0
6 60.0
7 70.0
8 80.0
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Table 2 Factors and levels of reaction order

A [N & Factor A

B [ % Factor B C [N £ Factor C

s s &w INISE7 i ara it
Number The firstly joined material

and reaction time/h

Eo) N SE7)oios i ]

The secondly joined material

o=y IPNGILY VoW ra A vl
The last joined material

and reaction time/h and reaction time/h

1 R (2)
2 SDS(6)
3 HFEE(2)
4 IR (2)
5 SDS(6)
6 HImE(2)

SDS(6) TEE(2)
P2 (2) HEE(2)
PRZE(2) SDS(6)
2 (2) SDS(6)
HImE(2) RE#(2)
SDS(6) RE(2)
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R3 RENNEGYEE REEBEEMTEFEH
Table 3 Solid content, bonding strength and storage period of the adhesive

ErReS TEBAE M A it WA 30 I Ay 5 it
Number Dry bonding strength /MPa ~ Wetbonding strength/MPa Storage period/d Soild content/ %
1 1. 344 - 18 9. 869
2 1. 615 - 14 9. 485
3 1. 506 - 44 8.782
4 2.494 0.470 47 8. 622
5 1.710 0. 285 12 8. 869
6 1.990 - 12 8.455
7 0.730 - 9 6.913
8 0. 692 - 18 7.043

KT SR 1SRG - RIMIMRARE,

The number in the table is the same with Table 1.

— :The bonding strength is not measured.

F4 REFNNEGYEE REBEEMEEHR
Table 4 Solid content, bonding strength and storage period of the adhesive

G TS 5 TS A 5 L jage s I A & i
Number Dry bonding strength/MPa ~ Wet bonding strength/MPa Storage period/d Soild content/ %
1 2.058 0. 361 51 8.932
2 0.784 0.538 33 8. 506
3 2. 494 0.470 50 8. 964
4 1. 398 0.719 25 9.756
5 3.306 1.592 46 8.730
6 2.610 0. 560 32 8. 184

RS 5 2 g B

The number in the table is the same with Table 2.
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AERER AL (N 4,45 5);B: REDEEH
JEUEE
A Adhesive of performance optimal ( As shown in Table 4,

number 5) ;B: Soybean protein isolate.
E 1 DSC gk
Fig. 1 DSC curve
2.1.3 SEM B4 XF b G ERIEOK 20K 1%
() SEM &1 114 B 5 DIt JE 6 700 B il e R 25K 45 19
SEM P Al ([& 2, 181 3) |, A IRk 2 TR 43 25 it
L MR RZE SDS ook i id 1 B B 17 1 i
FR (R 4,45 5) WK 3 Frs, iR 2 3 & 1
25K 5 2R 1T B 0 AR -, R A AR

2 EMERE 20K FHTH SEM
Fig.2 Flour raw material under 20K times SEM figure

54800 10.0kV 6.0mm x25.0k SE(M)

3 MRERMAEFILE 25K &5 SEM
Fig. 3 The optimal adhesive performance
in 25K times under SEM figure
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4000 3500 3000 2500 2000 1500 1000
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A REFEEAEERL B MERERA R (K 4, %5
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A': Soybean protein isolate; B: Adhesive of performance optimal
('As shown in Table 4 ,number 5).

B4 MR ARFTRERIINE
Fig. 4 FT-IR of best adhesive and raw materials
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