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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Background of the Study 

In this era of globalization, modernization and development, fossil fuel is used 

extensively and highly demanded in various sectors. According to BP Statistical Review 

of World Energy (2015), global oil, natural gas and coal consumption increased 0.8 %, 

0.4 % and 0.4 % of increment in 2014 respectively. The depletion of fossil fuel has become 

a crisis to the economic growth.  

In the early 1900s until now, plastic has become an indispensable part of our daily 

life. It can be classified mainly into thermoplastics and thermosetting polymers (United 

Nations Environmental Programme [UNEP], 2009). Plastics are used extensively and high 

demand in household (Riber et al., 2009), automobiles (Donahue et al., 2003), agriculture 

(Smit and Nasr., 1992), electronic (Alston et al., 2011) and toys (Rastogi., 1998). Shopping 

bags, photographic film, appliance housing, beverage bottles and automobile tire are some 

of the products made from plastic. In Europe, packaging application covered 36.9 % of the 

total plastic demand while building and construction listed the second largest plastic 

demand (PlasticsEurope., 2015). 

From 2002 to 2013, the statistics shows that world plastic production had been 

increased from 204 metric tonne to 299 metric tonne, nearly 50 % of increment. In year 

2013 alone, China was the world largest thermoplastics and polyurethanes producer with 

24.8 % of plastic production (PlasticEurope., 2015). The consumption of plastics is 

increasing at a rate of 4 % annually and thus dealing with the significant amount of plastic 

wastes become relatively severe (Sriningsih et al., 2014). 
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In 2005, waste composition in Malaysia composed of 15 % (wet weight) of plastic 

which is the third largest composition follow after organic and paper wastes (Saeed et al., 

2009). In the past, landfilling and incineration are the most common method for the 

disposal of the plastic wastes. However, due to its non-biodegradable properties, it takes 

more than a million years for the plastic to decompose (Yamamoto et al., 2001). 

Incineration of plastic wastes can overcome the landfill space problem but it produces 

harmful environmental pollutants such as dioxins, chlorine and furans (Aguado et al., 

2008). Moreover, the operating cost of the incineration is costly.  

Recent technology of pyrolysis by converting plastic to fuel is interesting to explore. 

Although many improvements have been done including varying the temperature, plastic 

type, reactor type and many more, low yield and fuel quality is obtained. Thus, 

improvement is significantly needed to commercialise this process. 

 

1.2 Motivation 

The depletion of fossil fuel has become a crisis to the economic growth. It is 

predicted that the fossil fuel will be depleted in the upcoming 40 to 70 years (Kunwar et 

al., 2016). Therefore, pyrolysis of plastic to fuel turn up to be an alternative route to solve 

the problems. Pyrolysis of plastic overcome the plastic disposal problem and also act as a 

partial replacement for the depletion of fossil fuel (Kunwar et al., 2016). In recent years, 

several catalysts have been tested by different researchers to maximize the yield of the 

liquid product, improve fuel quality and minimized the cost of operation (Panda et al., 

2010). The successful synthesis of ZSM-5 and ZSM-48 from biowaste gasification ashes 

motivated the researcher on the development of new catalyst in different field to obtain a 

higher quality yield with a lower operating cost (Lin et al., 2003; Trisunaryanti et al., 2013). 
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1.3 Problem Statement 

The market price of the current plastic pyrolysis catalyst is expensive. It is 

encouraged to develop an alternative low cost catalyst to support the reaction. In plastic 

pyrolysis, the most commonly used catalyst is zeolite while nickel catalyst is normally used 

in hydrogenation cracking. Besides, there is little study of the nickel activity in pyrolysis 

process and the effect of different nickel catalyst support on the product yield (Negrier et 

al., 2008; Zhang and Huang., 2009). Also, the deactivation and regeneration of the catalyst 

is a major problem in a catalytic pyrolysis process where it lowers the product yield and 

prolongs the downtime (Hazrat et al., 2015).  

The application of waste from agriculture like oil palm ash which rich in minerals to 

produce catalyst is very interesting to explore. It also can reduce the cost of catalyst and 

decrease the cost of production. The mineral content like silica, calcium and ferum in the 

oil palm fiber ash is necessary to enhance the catalyst performance. However, limited 

available data is found on this application. Therefore, the usage of oil palm ash is used to 

produce catalyst is carried out in this research. 

 

1.4 Objective 

The main objective of this investigation is to synthesis, characterize and test the nickel 

catalyst with either alumina or oil palm fiber ash supports for plastic to fuel via catalytic 

pyrolysis. 

 

1.5 Scopes of Study 

In order to achieve objective, few activities are carried out. 


