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INTRODUCTION

 Adhesives play a pivotal role in the fabrication of wood-based materials. 

 The use of formaldehyde-based adhesives, notably urea-formaldehyde resin, accounts for ~ 98.4 % total 

consumption in China in 2021.

 Formaldehyde-based adhesives are known to pose serious health risks during utilization.

 To regulate these adhesives, plant based fully biobased adhesive can be a game changer in the field of 

adhesives.

 The use of Gum Arabic and Soy protein Isolate composite as adhesive for plywood manufacturing has been 

investigated.
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 Gum Arabic (GA) is a biopolymer exhibiting a remarkable property for easy water solubility, even at elevated 

concentrations forming a solution with low viscosity.

 The potential utility of saccharides and plant proteins as foundation materials for adhesive use is explored in 

plywood manufacturing.

  GA is a plant waste product comprising a complex amalgamation of polysaccharides (mainly composed of 

galactose, rhamnose and arabinose units), glycoproteins, and glycolipids.

 This investigation delved comprehensively into the optimal preparation conditions, curing behavior, synthesis, 

and curing mechanism governing the curing process of the resultant GA–SPI adhesive.

INTRODUCTION
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TERMINOLOGIES
• Shear Strength- The ability of material to resist the shear stress applied either vertically or 

horizontally without any breakdown.

• Dry Shear Strength- Resistance offered by material in dry state.

• Wet Shear strength- Resistance mainly towards water or moisture.

• Mixing method- The physical means of adding and forming a homogeneous mixture.

• Synthesis method- Chemical reaction happen between the constituent particles and individual 

component lose its identity.

• Curing- This is a method to crystallize out the component from liquid by the action of heat or 

light etc.

• Wood failure- It provides the adhere stability of wood fibers with adhesive. More the % of Wood 

failure suggests greater stability.
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WHY THIS PAPER?

 There is a pressing necessity to seek a natural, fully biobased adhesive as a substitute for 

formaldehyde-based and synthetic chemical adhesives.

 The synthetic approach, including optimized conditions, has been investigated in 

conjunction with the examination of the prepared adhesive using various instrumental 

techniques while assessing its resistance to water and moisture.
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BACKGROUND
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SYNTHESIS AND OPTIMIZATION
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RESULTS AND DISCUSSION
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RESULTS AND DISCUSSION
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RESULTS AND DISCUSSION
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RESULTS AND DISCUSSION
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PLAUSIBLE REACTION

9.
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CONCLUSIONS
 An adhesive composed of gum arabic and soyprotein isolate (GA-SPI) was prepared and curing mechanism has 

been established.

 The results clarified the optimized preparation conditions of 1:1 (GA:SPI) mass proportion and 70 % solid content, 

and the synthesis by adding 5 % FeCl2·4H2O as a catalyst at 90 °C for 2 h.

 The resulting wet shear strength of the board bonded by optimized GA-SPI adhesive at 170 °C for 10 min was 0.97 

MPa, satisfying the standard (≥ 0.7 MPa).

 The results show that GA hydrolyzed to arabinose and galactose during the synthesis process, with some of the 

galactose converting to HMF catalyzed by Fe 2+.

-THANK YOU
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