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Plastics
Introduction 
Plastics are the most popular products in the world. People use plastic for almost everything in the world today, from the toothbrush, packaging bags, containers, to keyboards. As a result, the world is consuming plastic weighing millions of tons daily. Plastics have existed for a long time, but they became popular in the mid-20th century and continue to dominate the world to data. The 20th and 21st centuries are dubbed as the plastic century due to the immense use of the product. Currently, plastics are one of the most debated products in environmental and scientific circles. The malleable compound has turned into one of the worst nightmares due to the environmental population.
Interestingly, they have moved a revolutionary product to nuisance within a century. The ecological effects of the material have shifted focus from its production to recycling, with countries investing billions of dollars in recycling plastic wastes. In 2016, the US produced plastic wastes worth 42 million tons, followed by India, China, and Brazil at 26.3, 21.6, and 10.7 metric tons, respectively (Statista, 2020). The rapid growth of the wastes exceeds the recycling capacity for existing plants, resulting in most wastes ending in land fils and water sources. In addition, the non-biodegradable nature of the plastics means they cannot decompose, which leads to the choking of water bodies. Currently, plastic wastes are among the leading causes of ecological changes in oceans and land. The solution to the plastic problem lies in the subject that produced it, chemistry.
Chemistry in Plastic 
Plastic is a natural or synthetic material that can be remolded through heating to form a given shape when hardened (Science History Institute , n.d.). Plastic is a polymer made of repeating patterns of monomers to provide it with strength. The primary component of plastics are hydrocarbons, but they also contain oxygen, chlorine, sulfur, silicon, nitrogen, fluorine, and phosphorous (Science History Institute , n.d.). Cellulose and latex are some of the natural polymers that have existed for centuries. In the 19th century, organic chemists chemically modified the natural polymers to make vulcanized rubber and celluloid (Science History Institute , n.d.). The process, known as Bakelite, was instrumental in the industrial manufacturing of plastic materials. It created a new phase in the production of industrial plastics. However, the large scale manufacture of synthetic plastics became popular during World War Two when access to natural polymers like latex, wool, and silk became limited. Currently, plastic is one of the popular packaging materials globally.
Plastics are made from polymerization of monomers. Polymerization is the process of reacting monomers to form a repeated structure called polymers. Plastic manufacturers used either addition polymerization or condensation polymerization. Addition polymerization occurs in the steps of initiation, propagation, and termination (Science History Institute, n.d.). Plastics like polystyrene, polyethylene, and acrylic are some of the plastics made through addition polymerization. All plastics made from addition polymerization are thermoplastic, meaning they can be softened and hardened through heating and cooling. 
In condensation polymerization, a section of monomer molecule gets eliminated as they join together. The monomers join together to create a long chain of complex polymer. Plastics like urethane, nylon, and some polyesters are manufactured through condensation polymerization. The primary difference between plastics made through condensation polymerization and addition polymerization is that condensed polymers are thermoset. In other words, thermoset plastics cannot be remolded through heating and cooling. Polymerized monomers take either zigzag, amorphous or linear arrangement. Amorphous plastics do not have definate shape. They are ussually transparent and comonly used as wraps. 
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Fig 1. Zigzag arrangement. 

However, polymers in their natural state do not exhibit the necessary strength to support the expected functions. Thus, industrial manufacturers add several additives to make the materials strong and durable. The chemical additives include UV inhibitors, water repellants, stiffeners, pigments, and flame retardants (Atalay, Parker, & Schultz, 2018). The proportion of the chemicals added to the materials depend on the expected features of the end product. Plastics have a wide range of use, making it vital to produce a product that meets the intended user's specific needs. Unfortunately, some of the additives used in the manufacturing process contain harmful substances that increase risks to the end-users. 
[bookmark: _GoBack]Plastic and Society
Plastics have social, economic, and ethical impacts on the community. The merits and demerits of plastics make the materials a topic for debates in various social and scientific circles. Plastics are embedded in the contemporary lifestyle, making it almost impossible to shun the product completely. However, several countries have passed laws aiming at reducing the consumption of single-use plastic bags. The regulations seek to minimize the environmental impact of plastic wastes while retaining the economic benefits. The cautionary approach towards plastic regulation indicates the complexity in addressing the socioeconomic effects of plastics.
Plastic is a multibillion industry that employs millions of people across the globe. The sector also generates billions of dollars for individuals and governments through taxes. Plastic manufacturers provide employment opportunities to millions of people globally. The employees also support other sectors in service industries. In other words, the manufacturing of plastic products is a critical pillar in different economies across the globe. Plastic products also support other sectors that use the materials to produce or package their products. The revenues from the industry and its subsidiaries provide much-needed economic support to individuals and countries.
Contrarily, plastic pollution is also causing significant adverse economic effects, especially in the marine economy. According to UNEP (2020), the marine ecosystem realizes economic damage worth 13 billion dollars every year due to plastic pollution. The cost accounts for the losses in tourism, fishing, and cleaning of the beaches. Most plastic waste ends in the lakes and oceans, resulting in choking the water bodies. Plastics contain harmful chemicals that harm the animals and microorganisms in water. The microorganisms are vital in the oxygenation of the ocean water, making death fatal to the ecosystem. Subsequently, the fish species in the affected water either die or migrate to other areas, resulting in adverse economic effects on the fishing community. 
Conclusion
Plastics are an integral part of today’s lifestyle.  The synthetic materials are easy to produce, making plastics one of the widely used materials. Currently, plastic materials are used in almost everything. Plastic’s durability makes it the preferred material in various products, ranging from computing devices, industrial machinery, building materials to packaging. The product is cost-effective to produce compared to other materials. 
However, the product’s strength is also its primary undoing. Plastic became popular due to its durability. Plastics are polymers made from a repeated structure of monomers. The repeated structure makes the material durable as it is non-biodegradable. Plastic’s non-biodegradability is its primary undoing as it does not decompose naturally.
Consequently, it became among the leading land and water pollutants. Most plastic pollutants end up in water bodies, resulting in the choking of aquatic life. The materials produce harmful chemicals that harm the ocean microorganisms responsible for water oxygenation. Thus, the water becomes de-oxygenated, leading to the death or migration of species in the affected areas. The changing ocean ecosystem affects the fishing community in the affected areas. Scientists and researchers are responding to the effects of plastics by developing biodegradable plastics to reduce the ecological impact of the wastes. 
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