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Abstract: These days, all researchers are trying to make the research environment safe from fossil fuels. More 

environmentally friendly materials are urgently needed to alleviate environmental concerns and minimize reliance on 

fossil fuels. Regarding this issue, everyone is looking for green composites to replace traditional materials. Green 

composites have a variety of industrial uses and are strong and stiff. This review article discusses the physical & 

mechanical characterization of green composites, as well as their industrial applications, and how they can be used to 

replace traditional materials like steel and wood, as well as non-biodegradable polymer composites. 
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I. INTRODUCTION 

 

Because of their enticing material properties, fibre 

composites stand out among specialists and 

researchers. Construction, aerospace, 

automobile, civil, and marine sectors have all 

made extensive use of them. [1]. Filaments 

(such as roving, weaved, and thread) supported 

by a polymer grid have been shown to improve 

the mechanical characteristics of composites [2]. 

The two types of strands are man-made and 

natural fibres (sometimes referred to as synthetic 

or artificial fibres). Jute, flax, and sisal, for 

example, have lower densities than synthetic 

fibres. They have acceptable explicit 

strength/solidity and break lengths that are 

somewhat long. Natural-fiber composites 

(completely biodegradable composites) provide 

several advantages as compare to synthetic 

fiber composites, including low price, low 

weight, abundant availability from sustainable 

source, eco-friendliness, recyclability, 

biodegradability, and inexhaustibility. Synthetic 

fibres like glass, carbon, basalt, aramid, and nylon, 

are on the other hand, more substantial and 

grounded than most natural fibres. Synthetic fibre 

composites have since been used in high-end 

execution applications such as aeroplane and 

vehicle manufacturing. Synthetic fibre 

composites have a low liquefying temperature, 

are expensive, and are non-degradable, but 

natural fibre composites (which are made from 

plants, animals, and minerals) have a high 

moisture sorption and a poor fiber-grid grip. 

When making polymer hybrid composites, using 

both synthetic and natural fibres together could 

make the best of both and minimize the worst 

of both. This section looks at the latest 

research on half-breed composites made from 

normal fibres, with a focus on their 

mechanical properties [3]. A "Composite" is a 

mixture of at least two distinct materials, at least 

one of which is reinforcing. This is an extremely 

broad concept that applies to all composites. Fiber-

reinforced composites, which are typically 

constructed of glass, carbon, & aramid fibres and 

are reinforced with epoxy, polypropylene, 

polylactic acid, unsaturated polyester, and other 

materials [4]. 

 

II. GREEN COMPOSITES 

 

Natural fiber-based composites were introduced 

for the first time in 1908. Green composites are a 

sort of bio-composites in which a bio-based 

polymer matrix is reinforced with natural fibres. 

They are a new subject in polymer science [5]. 

Green composites are made up of biopolymer 

matrices or biopolymer reinforced with bio fibres. 

Green composites are the next generation of 

sustainable composite materials, and green 

composite research is gaining traction these days 

because their next generation composite materials 

have combined natural fibre and natural resin 

with developing creation and mass volume use, 

making the removal of non- biodegradable 
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composites after their useful life has become a 

significant and costly issue. The majority of these 

composites are in the end burned and landfilled. In 

any case, burning is costly and inefficient. The 

delivered gases could likewise bring new pollution. 

Since landfill regions are diminishing and new 

ecological issues happen along with these 

customary methods for removal, individuals 

should be encouraged to track down another 

compelling method for removal. Also, since 

composites join two divergent materials [6]. 

 

III. RAW MATERIALS FOR GREEN 

COMPOSITES 

Natural fibers: Natural fibres have a number of 

advantages over traditional reinforcing synthetic 

fibres (such as carbon and glass), including low 

density, low cost, inexhaustibility, 

biodegradability, partitioning ease, high 

durability, adequate explicit strength, lower 

energy requirements for handling, and overall 

accessibility. Natural fibres are those that are 

derived from natural sources plants and do not 

require the fibre to be developed or reorganised. 

Natural fibres are divided into three categories.  

[7]. 

Natural fibers are differentiate as the following: 

 Plant fibers (lignocellulosic fibers or 

referred to as cellulosic): Plant fibers are 

arranged into six kinds including: 

 Stem fibers (e.g., flax, paper mulberry, 

roselle hemp, hemp, isora, jute, kenaf, 

kudzu, mesta, annoy, okra, ramie, 

rattan, urena, wisteria) 

 Fibers from leaves (e.g., abaca, agave, 

istle, cantala, caroa, curaua, date palm, 

fique, Mauritius hemp, piassava, 

banana, henequen, phormium, sisal) 

 Stalk fibers (got from stalks of grain, rice, 

wheat, maize, oat, and different harvests) 

 Cane, grass, and reed fibers (e.g., corn, 

esparto, albardine, bamboo, bagasse, 

canary, assault, papyrus, sabia)[8] 

 Animal fibers: fiber by and large make 

out of proteins like collagen, keratin, 

and fibroin. They are delegated 

creature fleece or hairs (e.g., goat hair, 

horse hair, sheep's fleece, alpaca, 

angora fleece, buffalo, camel, cashmere, 

mohair, qiviut, yak fleece, and so on), silk 

fibers (e.g., tussah silk moths, mulberry 

silk covers), and keratin fiber (e.g., 

chicken plumes). 

Mineral fibres include chrysotile, tremolite, 

amosite, crocidolite, anthophyllite, and actinolite 

asbestos, as well as sinewy brucite and 

wollastonite [7]. 

 

IV. BIODEGRADABLE POLYMER 

 

Bioplastic materials are a class of bio-based, 

biodegradable, or both materials with a wide range 

of features and applications. Biodegradable 

plastics are made from either sustainable or non- 

sustainable materials, which are completely 

degraded in the environment by a thermochemical 

cycle into CO2, methane, water, biomass, and 

inorganic compounds that microbes can certainly 

mineralize [9]. Bio-based polymers, on the other 

hand, contain natural carbon from sustainable 

feedstock and are therefore not truly 

biodegradable. Bio-based polymers can also be 

made from naturally occurring materials or 

natural chemicals that have been polymerized 

into high sub- atomic weight compounds using 

compound or presumably natural methods.  The 

atomic structure of bio-based materials is similar 

to that of petrochemical polymers. Most 

crucially, the chemical structure of a plastic 

substance determines its biodegradability, not the 

polymer's carbon wellspring. Bioplastics are a 

growing, innovative business that provides 

solutions for a viable plastics economy and plays 

a critical role in the transition to a bio-based global 

economy. Regardless of these advantages, the data 

shows that the global bioplastics business is now 

being slowed by low oil prices and a lack of 

governmental support for the bio-based economy. 

[10]. 

The breakdown of polymer materials happens 

by microbial activity, photograph debasement, 

or compound corruption. Every one of the 

three techniques are sorted under 

biodegradation, as the finished results are 

steady and tracked down in nature. Numerous 

biopolymers can be unloaded in landfills, 

manures, or soil. The materials will be 

separated, provided that the necessary 

microorganisms are available. Typical soil 

microscopic organisms and water are regularly 

adequate, adding to the allure of microbial 

diminished plastics Polymers which depend on 
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normally developed materials, for example, starch 

or flax fiber are defenceless against debasement 

by microorganisms. The material could 

conceivably break down additional quickly 

under vigorous circumstances, dependent upon 

the plan utilized, and the microorganisms 

required. On account of materials where starch 

is added as an added substance to a regular 

plastic network, the polymer in touch with the 

dirt as well as water is gone after by the micro 

organ [9]. 

Table 1:   different type of natural fiber reinforced 

with different thermoplastics [11]. 

 

 

IV. PHYSICAL & MECHANICAL PROPERTIES 

OF BIODEGRADABLE POLYMER 

 

Because natural fibre has limited mechanical 

qualities, green composites have lower 

mechanical properties than GFRP, as 

previously stated. Hydrophilic and water 

absorption capabilities, heat deterioration in 

fibres, poor fiber/lattice grip, and other factors 

may affect their properties. For the use of 

natural fibres as reinforcement fibres in 

composites, the nature of the fiber/network point 

of interaction is extremely important. 

Physical and mechanical techniques such as 

stretching, heat treatment, plasma treatment, and 

electric release do not change the synthetic part 

of the fibres, but they can change the fiber's 

primary and surface properties, affecting the 

mechanical properties. Natural fibres that have 

been treated are inherently incompatible with 

hydrophobic resins. In this way, coupling 

specialists in composites examine material 

strategies such as a difference in fibre surface 

tension, synthetic coupling, acetylation, and salt 

treatment to further develop fiber/lattice grip. 

The increase in cellulose II is typically 

accompanied by a substantial decrease in natural 

fibre strength. In this way, I agreed with the 

outcome of a minor rigidity disaster. When the 

heap was given to the fibres during salt 

treatment, the points of the microfibrils, which are 

spirally placed in the optional mass of the fibre 

cell, might reduce, enhancing their solidarity. 

Pressure forming was used to make green 

composites with fibre volume portions of 60-70 

percent. These findings demonstrated that salt 

treatment of ramie yarns can definitely increase 

the effect blockage of green composites. 

Mixture composites with stronger protection 

against natural debasement can have lesser 

rigidity due to their hydrophobic characteristics 

and high resistance to thermooxidative 

corruption. Furthermore, fibre with a high 

cellulose and hemicellulose content has a high 

moisture content, which can result in limited 

interfacial communication between the polymer 

matrix and the environment. Agglomeration 

occurs when the amount of fibre in the matrix is 

high, causing effective pressure to flow between 

the fibres and matrix. In any event, increasing 

fibre content at a certain stage might lead to 

dispersion problems and a reduction in mechanical 

qualities. Fiber fibres reduce the contact zone 

between fibres and the matrix in fibre groups, 

causing strain to be transferred from the network 

cycle to dispersed strands [7]. 

Table 2: Chemical Composition of Natural Fibers 

[12] 

 

Table 3: Properties of Polymers [12] 

 

 

V. APPLICATION 

 Bundling has been one of the significant 

fields of use of green polymers and 

composites lately. 

 Broadly used in different parts of automobile 

sector [13] 

 Science for current medication connected 

alongside the expansion of green composites 

is supposed to be a significant subject of 

compound exercises in the current hundred 

years. 
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 The biggest portions for all natural fiber 

composite applications are the automotive 

and development.[14] 

VI. CONCLUSIONS 

In this review paper we have examined about the 

kind of green composites, handling of green 

composites and the exploration work happening in 

the field of green composites. The emphasis is on 

working on the handling of green composites in 

additional conservative manner as the natural 

substance cost in green composites isn't extremely 

high. Scientists are involving these green 

composites in different applications as per 

their properties. This section looked at 

mechanical representations of several half and half 

composites. Half-and-half composites made 

entirely of natural fibers have a good deal of 

strength and can be used in a variety of 

applications. All natural fiber composites have 

had their physical and mechanical 

characterization (e.g., flexural, tractable, and 

influence strength) improved through 

hybridizations of natural and synthetic fibers 

in polymer composites. As a result, hybrid 

polymer composites are promising for better 

primary applications. When compared to 

untreated composites, hybrid composites with 

chemical treatments or fiber modifications have 

improved mechanical properties. This is due to 

the superior fiber-matrix holding in treated 

composites. 
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