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Abstract: The inevitable decrease in the supply of 

petroleum-based resources significantly restricts the 

sustainable development of wood adhesive industry. Thus, 

more and more attention has been focused on the utilization 

of renewable materials. This paper reviews the properties of 

various natural and the modification of technical fibers and 

resins for improving the performance of the natural-based 

wood adhesives. 
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Introduction  

 

Green composites can be defined as a bio-composite 

reinforced by natural fibers with biodegradable matrices. The 

green composites are degradable and have sustainable 

properties, which can simply dispose without harming the 

environment. Weathering causes degradation of polymer 

composite through photo-radiation, thermal degradation, 

photo-oxidation and hydrolysis. These processes result in 

changes in their chemical, physical and mechanical properties. 

The development of green composites promotes the use of 

environmentally friendly materials. The use of green materials 

provides alternative way to solve the problems associated with 

agriculture residues. 

Currently numerous research groups are dedicated to 

minimising the environmental impact of polymer composite 

production, where the polymer matrices are derived from 

renewable resources such as polylactide (PLA), thermoplastic 

starch (TPS) or thermoset matrices. Their high renewable 

content derives from vegetable oils and, combined with 

natural reinforced fibers (NF) to form environment-friendly 

and fully degradable composite laminates, they represent a 

potential substitute for petroleum-based resins.   

 

1.1 Ecobased Matrices  

The wood-basedpolymer matrices availability is nowadays 

very poor, but it rapidly grows as more studies are done and 

more useful information’s are given. The different kinds of 

bio based natural polymer matrices used are listed below:  

Thermoset matrices: polyols are compounds with multiple 

hydroxyl functional groups available for organic reactions, 

and they react with a large number of chemical species, called 

curatives or hardeners, to produce cross-linked 

thermosetmatrices. The most important oil used in polyols 

production is soy bean oil, but also cashew nut oilcould give 

the same results. In order to decrease the impact of its activity 

on global warming, polyols can be also combined with 

petroleum-based chemicals.  Thermoplastic matrices: the most 

commercially available plastic matrix is the cellulose one, 

which is properly toughened thus it is  

considered a 100% bio-based matrix. Starch based polymers 

and Poly (lactic acid) PLA are both available: the employment 

of the first ones depends on the ability to reduce their moisture 

absorption, while the second one has similar properties to 

polystyrene. Summing up, the employment of these bio-based 

polymers depends on the possibility to modify their properties 

in order to obtain an easier processing and improve toughness 

in the final green composites. 

 

1.2 Natural Fibers 

Natural fibers can be defined as bio-based fibers or fibers 

from vegetable and animal origin. This definition includes all 

natural cellulosic fibers (cotton, jute, sisal, coir, flax, hemp, 

abaca, ramie, etc.) and protein based fibers such as wool and 

silk. Excluded here are mineral fibers such as asbestos that 

occur naturally but are not biobased. Asbestos containing 

products are not considered sustainable due to the well-known 

health risk that resulted in prohibition of its use in many 

countries. On the other hand, there are manmade cellulose 

fibers (e.g. viscose-rayon and cellulose acetate) that are 

produced with chemical procedures from pulped wood or 

other sources (cotton, bamboo). Similarly, regenerated 

(soybean) protein, polymer fiber (bio-polyester, PHA, PLA) 

and chitosan fiber are examples of semi-synthetic products 

that are based on renewable resources. In this paper also, the 

use of fiber in food industries is excluded, where in recent 

years these are frequently promoted as dietary fibers or as 

supplements for health products. 

 

1.3 Hybridization  

The hybrid systems for improved material or structural 

performances is a well-known concept in engineering design. 

A recent work has shown that the properties of hybrid 

natural/glass composite loading have been found to be an 

effective way to improve composite's mechanical properties 

and dimensional stability (moisture, temperature, etc.). The 

stiffness or mechanical properties of green composites can 

thus be overcome by structural alignments that replace 

material in specific positions for higher structural 

performances.   

 

2. Tables  

In the table below, Table.1, a physical and mechanical 

properties comparison between natural and synthetic fibers is 

shown. As noted, natural fibers have lower density values and 

they fit perfectly for non-structural uses. In these terms, 

natural fibers can replace synthetic ones obtaining even more 

efficient results.   

 

 

Table 1. Fibres’ mechanical properties  

 

PROPERTIE

S  
FIBERS  

DENSITY  

(g/cm^3)   TENSILE  
STRENGTH  

(MPa)  

TENSILE  

MODULU
S  

(GPa)  

STRAIN              
(%)  
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JUTE  1.3-1.45  393-773  13-26.5  1.16-1.5  

FLAX  1.50  345-1100  27.6-80.0  2.7-3.2  

HEMP  -  690  -  0.6  

BASALT  2.65-2.80  4000-4700  84-87  3.15  

SISAL  1.45  468-640  9.4-22.0  3-7  

E-GLASS  2.5  2000-3500  70  2.5  

ARAMID  1.4  3000-3150  63-67  3.3-3.7  

CARBON  1.7  4000  230-240  1.4-1.8  

 

3. Processing and processability  

Literature data on green composites show a clear prevalence 

of wood end natural fibers in combination with eco matrices 

like bio based natural oils: this influences the information 

available on processing and processability.Typical processing 

techniques include extrusion followed by injection or 

compression molding.During the processing, temperature 

must not exceed  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

200°C and the retention time of the material exposed to high 

temperatures should not be too long in order to avoid fibers' 

enervation.Very common technologies for NF composite 

materials are resin transfer molding, vacuum injection 

molding, structural reacting injection molding, injection 

molding and compression molding.  

 

4. Future Research Directions  

      New environmental regulations and changing 

governmental attitudes have stimulated the research of new 

products and processes environmental friendly. Natural fiber 

reinforced wood based biodegradable polymer composites 

appear to have a bright future for a wide range of applications. 

These green composite materials with various interesting 

properties may soon compete with the existing fossil plastic 

materials.  
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