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 
Abstract—Plastic waste management has emerged as one of the 

greatest challenges facing developing countries. This paper describes 
the design of various components of a plastic shredder. This machine 
is widely used in industries and recycling plants. The introduction of 
plastic shredder machine will promote reduction of post-consumer 
plastic waste accumulation and serves as a system for wealth creation 
and empowerment through conversion of waste into economically 
viable products. In this design research, a 10 kW electric motor with 
a rotational speed of 500 rpm was chosen to drive the shredder. A 
pulley size of 400 mm is mounted on the electric motor at a distance 
of 1000 mm away from the shredder pulley. The shredder rotational 
speed is 300 rpm.  
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I. INTRODUCTION 

LASTICS have been one of man’s means of bearing items 
or contents, widely used by majority in the world. This 

material is readily used with ease because of its characteristics 
which include resilience, lightness, resistance to corrosion, 
and ease of processing [6].  

One of many problems facing the world and Nigeria today 
is the environmental waste control. Likewise, Nigeria also is 
not excluded from the problem of solid waste. For more than 
two decades, the amount of plastic waste littering the streets of 
Nigeria has been of crucial environmental problem. The 
proper system of plastic waste collection is missing, and the 
people are not educated as to the problems of plastic waste. 
Every home in Nigeria generates waste from plastic, ranging 
from used nylon’s, plastic bottles down to big plastic 
containers like buckets, jerry cans, kegs, and so on. However, 
the non-biodegradable nature of plastic waste poses a big 
problem since these wastes can stay longer in our environment 
causing all sorts of problems.  

Biodegradable waste accounts for over 50% of waste 
generated with other component estimated at different 
composition in different states. A study by the Basel 
Convention Coordinating Centre for Africa in 2009 reveals 
that 70% of all imports were used electronic electrical 
equipment of which about 30% could be described as e-Waste 
[4].  

Due to the non-biodegradable nature of plastic waste, the 
way forward for plastic waste disposal is through recycling. 
Recycling of waste plastic will bring numerous benefits to 
Nigeria and the world. Recycling of plastic waste is 

 
T. A. Olukunle is a Post-Graduate Student at the Department of 

Mechanical Engineering, University of Ibadan, Oyo State, Nigeria (e-mail: 
tolu_olukunle@yahoo.com). 

environmental friendly as compared to the other ways of 
disposing it.  

Plastics are materials consisting of a wide range of synthetic 
or semi-synthetic organic solids that are moldable. Plastics are 
typically organic polymers of high molecular mass and the 
vast majority of these polymers are based on chains of carbon 
atoms alone or other substances such as oxygen, sulphur, or 
nitrogen as well. Plastics are produced by a process called 
polymerization. This is the process of joining one or more 
monomers such as ethylene, styrene vinyl chloride together 
[1].  

II.  SIGNIFICANCE OF STUDY 

The areas of research focus on providing the required 
information in the construction of a plastic shredder. These 
areas are: (1) to identify and study the operations of existing 
outfits; (2) recognize the parts of the machine; and (3) to 
design and assemble the critical parts of the machine. 
Although series of research work have been carried out on 
similar machine in various countries of the world, this paper 
focuses on improving on the already existing machine 

III. PLASTICS AND PLASTIC WASTES RECYCLING PROCESSES 

A. What are Plastics 

Plastics are materials consisting of a wide range of synthetic 
or semi-synthetic organic solids that are moldable. Plastics are 
typically organic polymers of high molecular mass and the 
vast majority of these polymers are based on chains of carbon 
atoms alone or other substances such as oxygen, sulphur, or 
nitrogen as well. Plastics are produced by a process of joining 
one or more monomers such as ethylene, styrene vinyl 
chloride together, and this is referred to as polymerization [1]. 

Polymers are the substances whose molecules have high 
molar mass and are composed of large number of repeating 
units called monomers [8]. Polymers occur both in natural and 
synthetic form. Synthetic polymers commonly called plastics 
are reproduced commercially on a large scale and have a wide 
range of properties and uses. The distinguishing characteristics 
of some plastics occur when the carbon backbone of polymer 
molecules often bond with smaller side chains consisting of 
other elements such as chloride, fluorine, nitrogen, and silicon. 
For example, when chloride atoms substitute hydrogen atoms 
along the carbon chain, the result is polyvinyl chloride. This is 
one of the most versatile and widely used plastics in the world 
[2].  

Based on chemical and physical properties, plastics can be 
divided into two groups; namely thermosetting and 
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