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ABSTRACT

In the present time Plastics are seen as an environmental threat because they are difficult to degrade. It is the most
persistent pollutant which left unchanged in the environment for centuries. The production and the accumulation of the
Plastic waste materials in the environment are unavoidable. The use of Plastic materia has contributed a major amount of
negative effects on the environment from the aspects of human health and habitat. They are resistant to harass by most
microorganisms and hence remain non degradable. The efficient decomposition of plastic bags takes about thousand years.
It is aso release CO, and dioxins due to burning and cause global warming. Biodegradable plastics are designed for the
solution of this environmental problem which is made from biodegradable polymers. There are increasing demands of this
type of plastic those are easily degradable. The present review discusses about the plastic pollution, its types and the

solution of the plastic pollution.
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INTRODUCTION

One of largest concern to science and other people is the
Environmental Pollution and Plastic pollution plays a key
role to this pollution (Sandhu et al 2016). Plastic pollution
is one of the most important ecological troubles that we
face today. We have al contributed to this problem
directly or indirectly. The use of plastic has transformed
our life in many ways (Muthukumarand and
Veerappapillai, 2015). Plastics is a synthetic polymer, they
are the petroleum products made by extracting oil, coa
and natural gas which are the basic materia for plastics.
Now a day’s synthetic polymers are used in numerous
industries, of which packaging appliance covers 30% of
plastic use throughout the world (Pathak and Navneet,
2017). The use of plastic especially polyethylene is
growing day by day. Every year 25 million tons of
synthetic plastic are being accumulated in the ocean coats
and global environment (Artham et al., 2009). About 64%
of total synthetic plastic are being used in enormous
quantity for the production of bottles, carry bags,

Monomer

Polymer

disposable articles, garbage containers, margarine tubs,
milk jugs, water pipes and also used in packaging,
agricultural  products, medicad and paramedical
equipments, defence, information and space science
(Sangale et al., 2012). Plastics are very useful for us
because they are cost effective, light in weight, better self
life Extreme durability and Unbreakable. About 140
million of synthetic plastic polymer is produced globally
(Besseling et al.,, 2017). Plastic material has several
disadvantages and the most important one is that they are
resistant to degradation in atmosphere. They persist for
longer time in the atmosphere (Bouwmeester et al., 2015).
After its use, plastic wastes are discarded at land fill sites,
natural terrestrial habitat and oceans. In the aquatic
environment alone, but of total aquatic wastes generated
by the human activity final enters into marine water
through rivers, canals/channels and metropolitan drainages
As aresult all beaches were reported to be the excellent
depository sites for the plastic wastes (Singh et al., 2016).

/ <\ // .L'
e )~ _\/_'\ -
K e N
Plastic

DIAGRAM 1.1: Formation of plastic (Fan et al., 2011)

History of Plastics: Nitrocellulose was the first plastic
material and it is obtained by Parkes in 1862 and Hyatt in
1866. In 1897 Galalith was produced in Germany by

reacting casein (a milk protein) with formaldehyde. The
first  synthetic thermoset polymer (a phenol-
formaldehyde), known as Bakelite, was obtained by
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Baeleland in 1907 through the polycondensation of phenol
with formaldehyde. In 1909-1910 Bakelite was
commercialized. The industridlization of this plastic
material is considered to be the beginning of truly
synthetic plastic era and of the plastic (Feldman, 2018).

TYPESOF PLASTICS
Non degradable: There are various types of non
degradable plastics that we use every day in our daily life.
These plastics can be divided into two major categories
one is Thermoset or thermosetting plastics and other is
Thermoplastics (Calderén et al., 2011).
1. Thermoset or Thermosetting— After making process
of these plastics once cooled and hardened, these
plastics keep their shape and cannot return to their
original form. These are tough and durable and used
for making auto parts, air craft parts and tires.
Example polyesters (Freudenrich, 2018).
Thermoplasticss These plastics are less rigid than
Thermoset, and become softer upon heating and
return to their original form. Example Polyethylene
(Kiyamaet al., 2012)
Some common synthetic plastics:
- Polystyrene (Styrofoam): It is made by styrene
monomer it is very hard plastic which is used in
making for Furniture, Cabinets (for Computer
Monitors and TVs), glasses and utensils. When we
heat the polystyrene and blow air through the mixture,
it forms Styrofoam. Styrofoam is light weight,
mouldable and an outstanding insulator( Casado et
al., 2013)
Polyvinyl Chloride (PVC): When we polymerize
vinyl chloride, Polyvinyl Chloride (PVC) is formed.
When it is made its fragile, so manufacturers insert a
plasticizer liquid in it to make it soft and mouldable.
PVC is generally used for pipes and plumbing,
because it’s durable and cheaper than metal
pipes.(Chung et al., 2011).
Polytetrafluoroethylene (Teflon): In 1938 it is made
by Du Pont. It is formed by polymerization of
tetrafluoroethylene  molecules (CF2=CF2). This
polymer is stable, temperature resistant, strong, and
has a nearly frictionless surface. Teflon is used for
cookware, waterproof coating etc (Col et al., 2013).
Polyvinylidine Chloride (Saran): Saran reins makes
by Dow, which are synthesized by polymerization of
vinylidine chloride molecule (CH2=CCI2). Saran is

used for the packaging of food items because it is
impermeable to food order(Corsi et al., 2014)
Polyethylene: the most commonly known plastic
polymer is polyethylene, which is made from ethylene
monomer (CH2=CH?2). In 1934 first polyethylene was
made. Polyethylene can be divided into two parts.
First is high-density polyethylene (HDPE) and other
is Low Density Polyethylene (LDPE). HDPE is a
harder than LDPE with higher melting point (Della et
al., 2014).

Polypropylene (PP): Polypropylene is prepared by
Karl Ziegler and Giulio Nattain 1953 with propylene
monomer (CH2=CHCH3) and receive the Nobel Prize
in Chemistry in 1963. Polypropylene is used in car
trim, battery cases, bottles, tubes, filaments and bags
(Castro et al., 2009)

We can also divide plastics on the basic of their size like
Micro plastic and Nano plastic (EerkesMedrano et al.,
2015). Some small plastic particles are present everywhere
in the environment and cause huge concern because micro
(Qum and 5mm) and Nano (1nm to 1lpm) size plastic
particle are very small amount so it can be taken up by
many organisms and raises questions of potentia
bioaccumulation and biomagnification there are rising
evidence that micro plastic are ingested by marine
organisms (Galloway et al., 2017). But Nano plastics are
more harmful than micro plastic because they are
permeable for biologica membranes (Bhattacharya et al.,
2010).

Sources of Micro plastic and Nano plastic: They can
enters our environment either by primary micro and Nano
materials (e.g. Cosmetic and cleaning products, namely
toothpastes and exfoliating creams and scrubs, Plastic
resins used in air blasting; 3D printing, adhesives), or
indirectly as secondary Microplastic and Nanoplastic
produced by the breakdown of larger plastic debris, due to
exposure and animal and microbia activities, including
plastic bags, bottles and fishing gear (Duis and Coors,
2016). It was aready proven that photo degradation of
marine Microplastic wastes and disposable polystyrene
coffee cup generated Nanoplastic(Carr et al., 2016). Direct
source of them are plastic mulch films and greenhouse
materials and indirect sources include general littering and
the use of treated waste water and bio solids (Coppock et
al., 2017).

TABLE NO. 1.1: Role of Plastic Industry in Indian Economy (www.indianmirror.com)

the Exchequer.

SNo. Plastic related issue In 2005 In 2015

1 Consumption of Plastic Polymers 4.7 Million Tonnes  18.9Million Tonnes
2 Employment In Plastic Industry (Direct+ Indirect) 2.5 Million 9.5 Millions

3 Plastic Industry's Turnover Rs. 35,000 Crores  Rs.1,33,245 Crores
4 Export of Plastic Products US$ 1900 Millions  US$10215 Millions
5 Contribution of Polymers and Plastic Products to Rs. 6200 Crores Rs. 15990 Crores

Plastic is a major cause of the environmental pollution.
Plastics bags are also responsible for this problem. These
bags are barrier against moisture and steam (Cozar €t al.,
2014). While the process of recycling plastic is a good
technology to reduce plastic waste in the environment, lots
of problems encountered during this process (Faure et al.,
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2015). Sometimes recycling costs are higher than the cost
of production of new plastics. Plastics are petroleum based
products and it is not a degradable material and can last
for hundreds of years (Faris, 2014). Nowadays synthetic
polymer plastics those are resistant to chemical and
physical degradation are disposed together with other
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wastes (Foruzanmehr et al., 2015). For the solution of this
problem there are some polymer called biodegradable
polymer, and a plastic those are made from this polymer
caled biodegradable plastics (Yrikou and Briassoulis,
2007].

Solution for the plastic pollution

There are three types of biodegradable plastic are
currently used namely  photodegradable,  semi-
biodegradable and perfectly biodegradable plastics
(Hayden et al., 2013). Photodegradable plastics have light-
sensitive groups which are directly inserted in their
polymeric composition as additives. Polymeric structure
of plastic can degrade by high rate of UV radiation
(Kaliya et al., 2000). Semi degradable plastics are starchy
plastic in this plastic starch is inserted into their
composition for holding their small polyethylene parts
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(Hirai et al., 2011). This plastic is easily degraded by
some bacteria. The third types include biodegradable
plastic which are comparatively new and promising and
these are used by bacteria (Abolfazl et al., 2017). In recent
years Biodegradable plastics have been studied
intensively, and many types of products such as garbage
bags, compost bags, poly bags and agricultural mulch
films are developed by this plastic (Huerta et al., 2017).
Biodegradable plastics can be decayed after dumping to
the environment by the activity of microorganisms to
generate the fina products CO, and H,O (Lambert et al.,
2013). These plastics can be produced from oils, or plant
based products. When we decomposed them in sail it will
be susceptible to bacteria, fungi or other microorganisms
that use them as food (Tharanathan, 2003).

Microorganisms

Biodegradable
Plastic

Enzymes

CO,+ H,0 + BIOMASS

DIAGRAM 1.2: Degradation procedure of Biodegradable plastic

There are an increasing number of commercial

bi odegradable plastics some of them are asfollows:
Starch based plastics: Starch based plastics are
mainly made from potatoes, wheat, rice and corn (Gao
and Wen, 2016). Out of these four starches, corn starch
is very commonly used because it is the cheapest and
most commonly used, while starch is the most
expensive (Raquez et al., 2011). This plastic is used for
eating utensils, dishes cups and other products. Starch
biodegradable plastics can be processed using
predictable technologies such as injection molding,
blow molding, blown film, extrusion and thermo
forming (Keshavarz and Roy, 2010). In this process
starch converts into lactic acid polymer chain called
Polylacticide (PLA) or polygloycolic (PGA). Both are
crystalline polymers, but PLA is more hydrophobic
than PGA. High shiny finish and transparency are
other features of PLA plastic. [Mohanty et al., 2000].
Bacteria based plastics: This plastic is made by using
polymer chain polyhydroxyalkonates (PHA), it is
produced in bacterial cells. About 30% of soil bacteria
synthesize PHA (Wu et al., 2000). PHA is
industrialized rapidly to locate application in many
fields. Over 150 different PHA monomers reported
with the thermal and mechanical flexibility (Gautam
2009). PHA monomer is a so used for making bio fuel.
Soy based Plastic: Biodegradable plastic are also
made from Soybeans. Soybean is rich in protein with
limited fats and oils (Geyer et al 201). About 55%
protein is present in soyabean, this high amount of
protein helps it to be molded into plastic material and
films. Soy based plastic are commonly used in food
packaging, compression and plastic injection molding
(Ghosdl et al., 2016).
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Cellulose Based Plastics: this plastic is comes from
plant cellulose material. Wood pulp, hemp and cotton,
hemp and cotton are commonly used cellul ose sources.
On this earth Cellulose is the most abundant
biopolymer, which exist in a variety of species such as
animals, plants and bacteria (Huerta et al., 2018). For
researcher it is important to study the mechanical
properties and therma stability for packaging
materials. In the market some cellulose based
packaging material has appeared but their use is
limited because of high manufacture costs. (John et al.,
2007).

Lignin Based Plastic: In paper manufacturing
industries lignin based plastic is a by- product. Lignin
is alow cost, renewable, biodegradable, and non toxic
particle (Chen, 2009). It is a potential substitute for ail
phenolic, epoxy resins and adhesives. It has potentia
as filler and features used in the preparation of
biodegradable plastics. (Cazacu et al., 2002).

Natural Fibre Reinforced Plastics: Bamboo, jute,
sisal, kenaf and bagasse are some natural fibers used as
reinforcement in composites due to its low cost,
specific strength and biodegradability (Cao et al.,
2006; Shibata et al., 2005). At the present time studies
of natural fibers become more popular because of its
low density and available in large quantity (Bombelli
et al., 2017). Natural fibers material used in various
fields such as the automotive and packaging industries.
Because they have huge advantages like that is eco
friendly, low cost, low density, carbon dioxide
absorption and biodegradability (Inoue et al., 2007).
We can classify them into two categories: non wood
fibres and wood fibres. Another type of natural fibreis
grass fibre which has attracted the attention of
researchers as reinforcing fibres for automotive
applications (Thoma, 2001).
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TABLE NO. 1.2: Difference between synthetic and Biodegradable plastics (Gnanavel et al., 2012)

SNo. Synthetic Plastic Biodegradable Plastic
1 In composting process it takes more than 400 years.  In composting process it takes about 180 days at most.
2 Itisathreat for other organisms. Itisafood source for other organisms
3 Toxic compounds are added into it. Non toxic compounds are added into it.
4 About 265 million tons synthetic Plastic were Only 0.7 million tons Biodegradable plastic were made
produced every year. every year.
CONCLUSION Cader6on, P.D., Matamoros, V., Bayona, JM. (2011)

This review covered the major information about the
synthetic and biodegradable polymers, their types and
uses. It is obvious that without plastic we can’t meet our
day to day life needs, but because of its detrimental affect
it is required to develop proficient process for its safe
disposal and also developed some aternative of synthetic
plastic like starch based plastic. This article studied the
use of natural polymer as the basis for a biodegradable
plastic. Biodegradable plastics should be regarded as a
solution to promote sustainable development. It is also a
very good alternative to petrochemical plastics in the near
future.
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