
 

 

 

 

 

CHAPTER 1  

 

 

INTRODUCTION 

 

 

1.1 Background of the Study 

 

Plastic is a high molecular weight material that was invented by Alexander 

Parkes in 1862 (Brydson, J.A 1999). Plastics are made off inorganic and organic raw 

materials, such as carbon, silicon, hydrogen, nitrogen, oxygen and chloride. The basic 

materials used for making plastics are extracted from oil, coal and natural gas 

(Seymour, 1989). Plastics are made off long chain polymeric molecules (Scott, 1999). 

Plastics are not presently biodegradable and are extremely troublesome components for 

landfilling (Ali et al., 2004). In order to assist recycling of the waste plastic, Society of 

Plastic Industry (SPI) defined a resin identification code system that divides plastics into 

seven groups based on the chemical structure and applications (The Society of the 

Plastic Industry [SPI], 1999) They are: 

I. PET (Polyethylene Terephthalate) 

II. HDPE (High Density Polyethylene) 

III. PVC (Polyvinyl Chloride) 

IV. LDPE (Low Density Polyethylene) 

V. PP (Polypropylene) 

VI. PS (Polystyrene) 

VII. Other 

Those seven types of plastics are marked on various plastic products as (The Society of 

the Plastic Industry [SPI], 1999): 
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Figure 1.1: Marks of the seven types of plastics on various plastic products (The 

Society of the Plastic Industry [SPI], 1999) 

 

 Due to the convenience to manufacturing and use, Malaysian domestic plastic 

production has been increasing since 2001 from RM 4.78 billion to RM 7.25 billion in 

2013 as shown in Figure 1-2. (Department of Statistics MATRADE, Malaysia).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2: Domestic Production of plastic from 2001 till 2013 (Department of 

Statistics MATRADE, Malaysia) 

 

 One of the major concerns for extensive use of the plastics is the disposal of the 

waste plastic. Since 1999 till 2009, municipal solid waste in Malaysia has increased 

about 46% (27284 tonnes/day) and 19% of it is plastic waste (Agamuthu and Fauziah, 

2009). Plastic waste is hard to decompose naturally and they are non-degradable 

material. Several method of solid waste disposal is introduced to manage the municipal 

solid waste such as recycling, composting, incineration, inert landfills, and sanitary 

landfill, but most of them is not very favorable in term of cost (incineration technology), 

and area capability for landfilling. Malaysian laws are too general and unsatisfactory 
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due to lack of resources and municipal budget constraint. The budget for waste 

collection was ranging from 20% to 70%, based on the size of the municipality (Hassan 

et al., 2000). Waste are also dumped in the river. For example, it is reported that 31.9% 

of waste were disposed by open burning, while 6.5% were dumped into the river system 

in Kuala Lumpur alone (Murad and Siwar, 2007). This has triggered to find an 

alternative solution for solid waste management where it is affordable and has a great 

turnover benefit. Pyrolysis is the future process for waste management and alternative 

energy source. Pyrolysis of plastic was introduced in the early 90’s and still being carry 

out until today. The process has a wide range of potential market including the 

conversion of plastic to gasoline-diesel fuel (Buekens & Huang, 1998) and the solid 

product produce can be use as charcoal and fertilizer (Iwuagwu and Ugwuanyi, 2014). 

However, the optimum pyrolysis process is still ongoing. 

 

 

1.2 Motivation 

 

Municipal solid waste generation in Malaysia has increased significantly ranging 

between 25000 – 30000 tons per day (Johari et al., 2014). This shows that the municipal 

solid waste in Malaysia has not been handle properly in term of the method of the 

managing solid waste. Besides that, crude oil reserves are vanishing at the rate of 4 

billion tonnes a year, and if we continue at this rate without any increase for our 

growing population or aspiration, our known reserves will be gone by 2052 (Tathagat et 

al., 2015). The pyrolysis technology can assist reducing this problem by generating 

alternative energy source. Moreover, the final motivation is regarding oil palm mill ash. 

Oil palm mill generates large quantities of oil palm product which lead to generate a 

strong pollutant; amenable to microbial degradation because it is rich in carbon, 

nitrogen, and minerals. (Iwuagwu and Ugwuanyi, 2014). Oil palm mill ash from oil 

palm mill boiler is also rich in metal mineral including alumina and silica which can be 

reuse such as for geopolymer material. Silica and alumina are among typical metal that 

use in catalyst production. 

 

 

 


