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ABSTRACT 

Several post-war human activities like radioactive isotopes released by 

atom bombs, increasing carbon dioxide in the oceans, the massive manufacture of 

concrete and the widespread use of aluminium and the increasing use of plastics play 

a far greater role in altering the planet geology. Humans have made enough plastic 

that includes five main commodity polymers: polypropylene, polyethylene, 

polyvinyl chloride, polystyrene and polyethylene terephthalate since the Second 

World War to coat the Earth entirely with man-made waste, and become a marker 

of a new geological epoch. This ability to plaster the planet in plastic debris is 

alarming. Different kinds of increasing amounts of plastic from Bakelite to 

polyethylene bags to PVC over the last 70 years, have not just floated across the 

oceans, but has sunk to the deepest parts of the sea floor and has entered in the food 

chain. A vast proportion of fish in the ocean think plastic as food and eat it. Seabirds 

feed plastic to their chicks and become entangled in plastic and drown or choke to 

death. Plastic is very slow to degrade and so our Mother earth is going to be stuck 

with this problem for a long time. The chemical building blocks that make plastics 

so versatile are the same components that might harm people and the environment. 

Chemicals added to plastics are absorbed by human bodies and have been found to 

alter hormones or have other potential human health effects like endocrine 

disruption etc. Floating plastic waste, which can survive for thousands of years in 

water, serves as mini transportation devices for invasive species, disrupting habitats. 

This article explains the types of plastics, the use of additives to modify the 

properties of these plastics, considerable benefits of plastics for the future and also 

describes the concerns about current approaches to production, use and their waste 

management that are not sustainable. Plastics, thus will play an increasingly 

important role in human life in the future scenario and therefore the related issues 

have to be genuinely addressed. 

 

Keywords: plastic, polymer, debris, entanglement, endocrine disruption, waste 

management 

 

Plastics which were more or less unknown to our great grandparents have 

become an essential part of our daily lives and have transformed everyday life. In 

1960 the world produced 7 million tonnes of plastic. In 2015 that figure became 365 

million tonnes, with predictions of a rise to 540 million tonnes by 2020. Over the last 

ten years, more quantity of plastic has been produced than during the whole of the 

last century. Advances in materials science and engineering in recent decades have 
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led to the widespread and diverse use of plastics to provide cheaper, lighter, stronger, 

safer, more durable corrosion-resistant materials, with high thermal and electrical 

insulation properties that can prevent electronics and other household items from 

fires, versatile products and consumer goods that serve to improve our quality of life. 

Almost all aspects of daily life involve plastics, in transport, telecommunications, 

clothing, footwear and as packaging materials to keep our foods fresher for longer 

periods of time and facilitate the transport of a wide range of food, drink and other 

goods thus reducing energy used in transport. There is considerable potential for new 

applications of plastics that will bring benefits in the future, for example as novel 

increasing role in medical applications including tissue and organ transplants, 

lightweight components such as those in the new Boeing 787, will reduce fuel usage 

in transportation, components for generation of renewable energy and insulation will 

help reduce carbon emissions.  

 

Plastics are a part of our daily lives. Plastic includes production volumes and 

current consumption patterns of five main commodity polymers: polypropylene, 

polyethylene, polyvinyl chloride, polystyrene and polyethylene terephthalate. The 

success of plastics as a material has been substantial; they have proved versatile for 

use in a range of types and forms, including natural polymers, modified natural 

polymers, thermosetting plastics, thermoplastics and, more recently, biodegradable 

plastics. Plastics have a range of unique properties: they can be used at a very wide 

range of temperatures, are chemical- and light-resistant and they are very strong and 

tough, but can be easily worked as a hot melt. It is this range of properties together 

with their low cost that has driven the annual worldwide demand for plastics today. 

Although literally hundreds of plastic materials are commercially available, only a 

handful of these qualify as commodity thermoplastics in terms of their high volume 

and relatively low price. Low-density polyethylene (LDPE), high-density PE 

(HDPE), polypropylene (PP), PVC, PS and polyethylene terephthalate (PET) account 

for approximately 90 per cent of the total demand. 

 

Plastics are rarely used by themselves; typically, the resins are mixed with 

other materials called ‘additives’ to enhance performance. These may include 

inorganic fillers (e.g. carbon or silica) to reinforce the plastic material, thermal 

stabilizers to allow the plastics to be processed at high temperatures, plasticizers to 

render the material pliable and flexible, fire retardants to discourage ignition and 

burning, and UV stabilizers to prevent degradation when exposed to sunlight. 

Colorants, matting agents, opacifiers and lustre additives might also be used to 

enhance the appearance of a plastic product. Additives are often the most expensive 

component of a formulation, and the minimum quantity needed to achieve a given 

level of performance is generally used. The additives are intimately mixed with the 

polymer or ‘compounded’ into a formulation that is processed into the shape of the 

final product. 

 

Plastic is one of the key ingredients that cause contamination of the 

environment. Finite resources for plastic production, our current patterns of use and 
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disposal of plastics contaminate a wide range of natural terrestrial, freshwater and 

marine habitats. Every piece of plastic used or thrown away still remains somewhere 

in the world today. Plastic is not biodegradable, but photodegradable. Plastic 

materials break down dangerously and do not ever disappear, but become long-lasting 

"plastic dust". They can hang on trees, frozen into the ice glacier of Alaska, in African 

rain forests, litter the beach of one of the remotest corners of the world, the Tasmanian 

wilderness. In addition, plastic when breaks down, it can absorb many dangerous 

toxins more easily, such as damaging pesticides like DDT, PCB and PAH and release 

toxins that contaminate soil and water, as well as harming animals that ingest plastic 

fragments.  Accumulation of plastic debris in the environment and the associated 

consequences in waste management are causing great global concern.  

 

Plastics that are made out of a substance called polyethylene which is a type 

of petroleum. Petroleum is a major source of our energy. About four to five trillion 

plastic bags are manufactured each year and wasting all of this petroleum on plastic 

bags when it could be used for more important things, like automobile gas. The sad 

thing is, out of 100 trillion plastic bags, only 1% is recycled. It takes 1,000 years for 

plastic bags to break down, making them non-biodegradable. Burning these bags will 

release toxic fumes into the soil and the air.  90 % of plastic waste does not get into 

dumps but clogging sewers and littering the streets and worsening the situation 

especially during floods.  

 

The impact of plastic pollution in our oceans and ecosystems creates chaos 

for the environment. There are millions of tons of plastics present in our oceans, and 

these are constantly fragmenting into smaller and smaller pieces which are scattered 

throughout the water column and present, in different densities, throughout all the 

world’s oceans and such pollution is now newly named as white pollution. Every 

square mile of ocean has 46,000 pieces of plastic floating in it. These tiny pieces of 

plastic are extremely powerful chemical accumulators for organic persistent 

pollutants present in ambient sea water such as DDE's and PCB's and make thing 

worse. Microplastics have accumulated far from population centers and that polar sea 

ice represents a major historic global sink of man-made particulates. Microplastics, 

particularly fibers of rayon are found in Arctic ice.  If polar ice continues to melt at 

the current pace, more than 1 trillion bits of microplastic could enter the marine 

environment in the next 10 years from the Arctic alone. A lot of it will pass through 

plankton and fish and seabirds and find its way up the food chain and will be finally 

trapped up in the sedimentary cycle, on a global scale. Scientists predict that one in 

four fish consumed by humans is likely to contain plastic debris. The whole food 

chain, from filtering invertebrates to marine mammals is eating plastic and /or other 

animals have plastic in them. Tens of thousands of baby albatrosses lie dead on the 

ground of the Pacific Gyre, their bodies filled with plastic from the Pacific Garbage 

presents a horror sight. 

 

Plastic is very slow to degrade and so our Mother earth is going to be stuck 

with this problem for a long time. Plastic polymer resins mixed with various additives 

http://www.takepart.com/article/2015/09/24/plastic-fish-quarter-we-eat-marine-debris
http://www.takepart.com/article/2015/09/24/plastic-fish-quarter-we-eat-marine-debris
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to improve performance are potentially toxic and are used in substantial quantities in 

a wide range of products. Some additive chemicals are potentially toxic for example 

lead and tributyl tin in polyvinyl chloride (PVC) has adverse effects in animal causing 

ingestion and entanglement in wildlife. A growing body of research has documented 

widespread harm to wildlife caused by marine plastic pollution and estimated that 

tens of thousands of animals, including endangered marine mammals, seabirds, and 

sea turtles, had encountered marine plastic. About one million mammals and sea birds 

die per year due to ingesting plastic bags mistaken as food and die a slow and painful 

death, usually by choking.  

 

The chemical building blocks that make plastics so versatile are the same 

components that might harm people and the environment. Chemicals added to plastics 

are absorbed by human bodies and have been found to alter hormones or have other 

potential human health effects. Floating plastic waste, which can survive for 

thousands of years in water, serves as mini transportation devices for invasive species, 

disrupting habitats. It has been suggested that foetal or childhood exposure to 

endocrine-disrupting compounds (EDCs) may lead increased risk of reproductive 

problems or cancer later in life and other developmental effects in humans.  

 

Additives of particular concern are phthalate plasticizers because of their 

high production volumes and wide usage, and bisphenol A (BPA) or polybrominated 

diphenyl ethers. BPA and phthalates are found in many mass produced products 

including medical devices, food packaging, perfumes, cosmetics, toys, flooring 

materials, computers and CDs and can represent a significant content of the 

plastic.  Phthalates and BPA are detectable in aquatic environments, in dust and, 

because of their volatility, in air. Each of us likely has a detectable amount of both 

phthalates and bisphenol A. 

 

Plastic debris such as pellets, fragments and microplastics in the marine 

environment, have been shown to contain organic contaminants including 

polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons, petroleum 

hydrocarbons, organochlorine pesticides (2,2′-bis(p-chlorophenyl)-1,1,1 

trichloroethane (DDT) and its metabolites; together with hexachlorinated hexane 

(HCH)), polybrominated diphenylethers (PBDEs), alkylphenols and BPA at 

concentrations ranging from ng g–1 to µg g–1. Some of these compounds are added to 

plastics during manufacture while others adsorb to plastic debris from the 

environment.  

 

Humans have become the dominant force shaping the planet’s environment. 

Since the 1950s, the human-made material has become one of the most widely and 

abundantly deposited substances on Earth resulting in us entering an 'Age of Plastic’ 

which may really last for ages. Once buried, plastics have a good chance to be 

fossilized called techno fossils as they are hard-wearing. Researchers have discovered 

that melted plastic binds together natural and manufactured materials like sand, shells, 

pebbles, basalt, coral and wood, or seeps into the cavities of larger rocks to form a 
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rock-plastic hybrid called plastiglomerate. They’re multicolored and multitextured, a 

mosaic of stone and polymer cropping up on shorelines in Hawaii formed through a 

seemingly innocent activity called ‘campfires’. They’re usually between 2 and 8 

inches, and rounded from erosion on the shore. A research report in the journal GSA 

Today claims that these resulting materials fragments quickly but becomes even more 

resistant to the aging process and will probably be long-lived in some form for 

millions of years and could even become permanent markers of humanity’s time on 

earth in the planet’s geologic record.  

 

Our earlier generations lead a simple life and were conscious in conserving 

resources for future generations. The current generation is the only selfish generation 

which introduced lavish life styles which will dig graves for our own children and 

destroy our own planet. China’s ‘Wuchang rice’ is extremely popular and well-known 

due to its fragrant smell and distinct taste costing almost double the price of normal 

rice and generally considered one of the better brands of rice sold in Chinese markets 

especially in Taiyuan in Shaanxi Province. Only 800,000 tons of this Wuchang rice 

is produced annually, while about 10 million tons are sold in the market which means 

more than 9 million tons are fake rice made out of synthetic resin which is a plastic 

moulded into the shape of real rice and sell for the same high price. Fake rice is 

seriously bad for health. Report says that consuming three bowls of it is equal to 

consuming one bag of vinyl. 

 

Plastic bags and plastic rice have been one of the most lethal inventions of 

mankind, one of the most dangerous substances to our environment and contribute to 

environmental issues in several ways. Recent health controversies have brought into 

light the question of whether or not it is safe to use plastic packaging in the food 

industry. Each of us likely has a detectable amount of both phthalates and bisphenol 

A in our bodies due to the contamination of food products that are stored in plastic 

containers.  

 

Plastics give a helpful hand, but they are polluting our land. Plastics will 

make our end drastic.  Approaching the end of the ‘plastic age’ is almost not possible 

and certainly not near. A closer understanding of the harmful effects of plastic will 

empower us to make efficient initiatives to reduce their toxic footprint. Material 

reduction, design for end-of-life recyclability, increased recycling capacity, 

development of bio-based feedstocks, strategies to reduce littering, the application of 

green chemistry life-cycle analyses and revised risk assessment approaches will help 

reduce the impact of plastic on the environment. 

 

Scientists are working on a new generation of plastics known as ‘bio-

plastics’, products which can be tailored to be biodegradable or recyclable, and 

produced either fully or in part from renewable resources as a solution to the plastic 

problem. Bio-plastics meet the needs of manufacturers and consumers, and actively 

reduces environmental pollution. The current generation of bioplastics, while far from 



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY ADVANCED RESEARCH TRENDS 
ISSN : 2349-7408  
VOLUME IV, ISSUE 1(3) JANUARY, 2017 

 213 

perfect, have some remarkable traits, and continuing research into this field will 

enable further break-throughs and improvements. However, bio-plastics are not the 

only solution. Changes in the way we buy, consume and dispose of plastics are just 

as important as any scientific breakthrough. From a waste management perspective, 

the five R's,- reduce, reuse, recycle, recover and redesign  are widely advocated to 

reduce the quantities of plastic through plastics packaging. Another viable solution 

could be initiating a social movement that spreads awareness virally through twitter 

and whatsapp messages and create concern in the minds of citizens who pledge to 

move away from disposable habits, raise their voice to reject and reverse a throwaway 

culture. Many things now made of plastic can have better and eco-friendly 

alternatives. So the earlier we say good bye to the plastic, the safer be the future of 

the planet Earth. 

 

  


