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Table 1 Components of aldehyde-free adhesive for different treating agents

=2 EHEPEIES A BRI R 2 fab B 55 i 5 RIFHEM/ g LW/ g pH fH
Ay FLIEEN i R NaOH 4.5 10 1
A FLEE N B IR R% 4.5 10 1
Az FLEEN B I I b LA TR 4.5 10 1

R2 ARAZBEANTERHEORLTEEQRMFINAR

Table 2 Components of aldehyde-free protein adhesive for different crosslinking agents and different kinds of proteins

7 ESIRLES FQUSIELIES Ao B Fft 28 REERE/ g L/ g pH fH
Ay FLEEN T Ik JR%E 4.5 10 1
B FLIEEN =R R% 4.5 10 1
By KHEM B IR RE 4.5 10 1

R3 FRRKKRELERDRMHETHHERBR

Table 3 Components of aldehyde-free protein adhesive for different urea concentrations

¥ 5 FLIHE /g Bilik/ g JRFZ W E/ (mol-L™1) AR/ g L/ g pH fH
C 30 9 1 4.5 10 1
A 30 9 3 4.5 10 1
C: 30 9 5 4.5 10 1
Cs 30 9 8 4.5 10 1

R4 AEREMGIRELL TEBEQRMET AR

Table 4 Components of aldehyde-free protein adhesive for different ratios of urea and thiourea

¥ 5 FIEE /g Billk/ g JRZ W E/ (mol-L™1) AR/ g T/ g pH fE
Ay 30 9 3 4.5 10 1
D, 33 6 3 4.5 10 1
D, 36 3 3 4.5 10 1
D, 36 9 3 4.5 10 1
D, 45 9 3 4.5 10 1
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Figure 1 DSC curves of aldehyde-free protein adhesive under different conditions
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Figure 2 Histogram of the bonding strength of aldehyde-free protein adhesive under different conditions
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Table 5 Properties of water and weather resistance of of aldehyde-free protein adhesive under different conditions
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Table 6 Viscosity of aldehyde-free protein adhesive under different conditions

5 Ao Ay A, B, B, G Cy Cs Dy D, D; D,
1 2299 1399 10298 33186 28100 2250 2099 1399 1400 1499 1699 4599
2 1599 1403 3899 28275 20133 2009 2066 1346 1406 1433 1760 4679

TP 1R 2 3R R R A M B WA 21 L 23 R 3R AT — 20°C IR R 48 h,

3 it

A SO g 1 PR AR AL TC I AR 5T ROR R L 12 ORG R LA SR 1By S JEURL L 3 S — T A A AR W) BT
R D A Al 2 1 T 5 %0 O R0 A R o B T 42 5 R AN A L TR K PR A A 5 AT O [R) O TR PR T . R
FIEAZ SR B FE 1 52 Wi 35 1 5K 770 1k R 1) 4% B A 3R 32 B4 41 1 o b 28 L A B b 26 R Lo 2 L 52
R 70 S FETC L A5 o8 JC TR 5 11 JRORG 71 14 JE 4 5 FEE L AV BB TR 7K 53 T e B Rl A 2 1 ) 2 )

SR FWY A e FL I B A, 3mol /L i BRE I IR Ak BRI O S BRGR) L FLIE R E S R IR AR
30 + OPC LU A o oSe P L A RO 77 A 4 R i A o M 42 5l JE i i L X B 1758, 2MPa [ AR KL 115. 7°C A
192. 3°C 5 B 22 i S AR A Sk A 1 e ik i 1R ik Ack B ) 1 IS S ) TR A A L HC e 1 A TR K R Y R
by R AR E VR

5 Wk -

[1] Huang W N, Sun X Z. ] Am Oil Chem Soc, 2000, 77(1); 101~104.
[2] Sun X Z, Bian K. ] Am Oil Chem Soc, 1999, 76(8): 977~980.

(3] Bral, #i3e, Wgk, BHEE. DEEAR, 2008, 17(11): 46~50.
(4] mlkde. WM ERS ST, 2010, 26(11): 126~129.

10. 14028/j. cnki. 1003-3726. 2019. 11. 006



© 52 = Ui R i £ 2019 4F 11 H

[5] RiA. XU, m/NE, F3C. P EBOKA . 2015, 24(6): 49~53.

L6 wom, skthek, s, WAL, 2016, 9: 41~43.

[ 77 Jhonson L A, Myers D J, Burden D. Inform, 1984, 3; 28~284.

[ 8] Kalapathy U, Hettiarachchy N, Myers D. ] Am Oil Chem, 1996, 73(8): 1063~1066.

Preparation and Characterization of Aldehyde-free Adhesives with
Different Treatment Methods
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Abstract: In this thesis. aldehyde-free adhesives were prepared by different treatment methods. The influence factors,
including treatment agents and its concentrations, crosslinking agents, varieties of proteins and its ratios of protein and
thiourea, were investigated by universal material testing machine, differential scanning calorimeter and rotary rheometer.
The properties of bonding strength, thermal properties, water and weather resistance and freeze-thaw stability were
explored. The results show that the best protein type is whey protein and the concentration of the best treating agent of urea
solution is 3mol/L and the mass of crosslinking agent of thiourea is 9g and the mass of sodium lignin is 4. 5g and the the
mass of emulsion is 10g and its ratio for protein with thiourea is 30 : 9. Whey protein adhesive has moderate viscosity and
good freeze-thaw stability and the best bonding strength. reaching 1758. 2MPa. In addition, all the adhesives of water
resistance is good, except for some poor weather resistance.

Key words: Aldehyde-free adhesive; The bonding strength; Water resistance; Freeze-thaw stability

10. 14028/j. cnki. 1003-3726. 2019. 11. 006





