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Preparation and Mechanism of An Eco-friendly Jatropha curcas Protein-based Adhesive

WU Zhi-gang'* ,ZHANG Ben-gang’ , ZHANG Jun’ ,LEI Hong’* , YU Li-ping'* ,HONG Hai-lin' ,DU Guan-ben’
(1. College of Forestry ,Guizhou University ,Guiyang ,Guizhou 550025 ,China; 2. Yunnan Provincial Key Laboratory of

Wood Adhesives and Glued Products,Southwest Forestry University , Kunming ,Yunnan 650224 ,China)

Abstract:In order to develop a new kind of protein-based adhesive for man-made board products and ply-
wood especially,seed protein of Jatropha curcas was used as basic material, and melamine glyoxal resin
(MG) and epoxy resin (EPR) as friendly cross-linkers. The modified mechanism of protein-based adhesives
were characterized by FT-IR,"”C-NMR and ESI-MS. The results indicated that MG contained many -NH-
(CH)OH groups,which had a good affinity with the active groups of the proteins, such as amino group.
The main products between epoxy resin and amino group in the protein were given priority to replacing a-
mino N-1. Both MG and EPR as cross-linkers could improve the cohesion strength and crosslinking densi-
ty,which contributed to the bonding strength and water resistance of plywoods- I and plywoods-]I . Con-
sidering the cost and comprehensive performances,4% MG-+1% EPR was the best combination for the
preparation of Jatropha curcas seed protein-based adhesive.

Key words: Jatropha curcas L. protein; adhesive; preparation mechanism; plywood
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Fig.1 FT-IR spectrum of melamine glyoxal
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Table 1 The main peaks of ESI-MS
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Table 2 Performance of J. curcas seed protein-based

adhesive using MG or EPR as crosslinkes

JBE He 58 B (hRifE22) / MPa
BE I

Tom K K
Jc 1.23¢0.02)  0.21(0.03) 0
2% MG 1.66(0.07)  0.55(0.01)  0.32(0.06)
1% MG 1.93€0.22)  0.83(0.06)  0.49(0.06)
6% MG 1.43¢0.15)  0.86(0.04)  0.61(0.05)
9% MG 1.80€0.24)  0.89(0.11)  0.61(0.08)
12% MG 1.46(0.32)  0.96€0.07)  0.64€0.01)
15% MG 1.33(0.48)  0.89€0.07)  0.67(0.03)
1% EPR 1.31€0.31)  0.33(0.06)  0.36(0.01)
2% EPR 1.35(0.12)  0.33€0.04)  0.41€0.01)
3% EPR 1.74€0.15)  0.41€0.07)  0.58(0.06)
4% EPR 1.70€0.05)  0.56(0.02)  0.67(0.08)
5% EPR 1.85¢0.15)  0.68(0.05)  0.66(0.06)
6% EPR 1.85(0.25)  0.75(0.02)  0.69(0.02)
8% EPR 1. 88(0.19) 0.66(0.01) 0.61€0.02)
10% EPR 1.83¢0.06)  0.91€0.09)  0.66(0.01)
12% EPR 1.87(0.16)  0.84(0.07)  0.64(0.03)
9% (3EPR+6 MG) 1.17(0.18)  1.12(0.12)  0.92(0.10)
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Table 3 Performance of J. curcas seed protein-based

adhesive using both MG+ EPR as crosslinkes

JBE #2580 8 (BRifEE22) /MPa

B
ik ok
3%UEPR+2% MG 0.95€0.05) 0.76(0.04)
3UEPR+4% MG 1.32(0.05) 1. 06(0. 04)
3%EPR+6% MG 1.12€0.12) 0.92(0.10)
2%EPR+4% MG 1.19(0. 06) 0.95(0.05)
2%EPR+6% MG 1.02(0.08) 0.82€0.06)
2%EPR+8% MG 1.09€0.12) 0.87(0.10)
2% EPR+10% MG 1.54(0. 04) 1.23€0.03)
2%EPR+12% MG 1.39(0.11) 1.11€0.09)
1%EPR+4% MG 1.21€0. 04) 0.97(0.03)
1%EPR+6% MG 1.24(0.06) 0.99€0. 05)
1% EPR+8% MG 1.26(0.10) 1.01€0. 08)
1%EPR+10% MG 1.27€0.16) 1.02(0.13)
1%EPR+12% MG 1.44€0.27) 1.15¢0. 21)
1%EPR+14% MG 1.59(0.03) 1.27(0.02)
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