
 
 
 
 
 

CHAPTER 1 

 
 
 
 

INTRODUCTION 

 
 
 
 

1.1 Background of study 

 
 
Plastics that are being used every day in our life are become something very 

needful in our packaging industry and its roles in our daily activities are 

irreplaceable. Whether we are aware of it or not, plastics play an important part in 

our life. Plastics’ versatility allows it to be used in everything, from transportation 

parts to doll parts, from soft drink bottles to the refrigerators they are stored in. 

Plastics help make our life easier and better without any doubt. Plastics are polymers, 

polymers are a long chains of atoms bonded to one another. These chains are made 

up of many repeating molecular units, known as "repeat units", derived from 

"monomers"; each polymer chain will have several 1000's of repeat units. There are 

so many types of polymer and polyethylene (PE) is one of them. The common 

polyethylenes are High Density Polyethylene (HDPE), Low Density Polyethylene 

(LDPE) and Linear Low Density Polyethylene (LLDPE). Polyethylene has high 

molecular weight and with its hydrophobic character, it is refuse to degrade to the 

environment, thus its can lead to the pollution. Polyethylene also harmful to the 

marine life and can make our drain system obstructed. Hence, using the degradable 

plastic will overcome this pollution problem. So, we can use the additive to allow the 

plastic undergoes degradation under the sun light and UV radiation. The involving 

reaction in the degradation process is photo degradation. 

 

 Photo degradation is degradation of a photodegradable molecule that caused 

by the absorption of photons. Photons is the elementary particle responsible for 
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electromagnetic phenomena. It is the carrier of electromagnetic radiation of all 

wavelengths, including gamma rays, X-rays, ultraviolet light, visible light, infrared 

light, microwaves, and radio waves or particularly we can say photons is 

wavelengths that found in sunlight, such as infrared radiation, visible light and 

ultraviolet light. However, other forms of electromagnetic radiation also can cause 

the photo degradation. Photo degradation is including photo dissociation, the 

molecules breakup into smaller pieces by photons. The shape of a molecule also will 

change to make it irreversibly altered such as the denaturing of proteins, and the 

addition of other atoms or molecules. A common photo degradation reaction is 

oxidation. Then, oxidation agent that use in this experiment is Cobalt Laurate. 

 
 
 
 
1.2 Problem statement 

 
 

Pollution, it has been existed for a long time and the intensity of pollution is 

in a high level and is waiting for an aggressive and effective action. Countless of 

pollution is involving everyday from the minor to major disastrous form, destructing 

our beloved living environment and as the time flow, causing imbalance to our 

equilibrium. One of the major pollutants is plastic. Nowadays, plastic have achieved 

an irreplaceable position in our packaging industry. Polyethylene or well known as 

plastic litter is ubiquitous in all over the world and due to its high molecular weight 

and its hydrophobic properties; it simply refuses to degrade thereby creating a very 

seriously environmental problem. So, one of the solution to this scenario is we 

produce the degradable plastic. The element that can make plastic degrade is pro-

oxidant additive. In production of degradable plastic, we put pro-oxidant additive as 

a degradation agent. When polyethylene expose to the UV irradiation, pro-oxidant 

additive in the polyethylene chain plays its role to break the chain and bonding 

among polyethylene. Thus, it can make that polyethylene degrade in the natural 

environment. 
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1.3 Objectives of the study 

 
 

i. To produce Cobalt Laurate as an additive for degradable plastic 

ii. To investigate the effect of verifying the amount of composition cobalt 

laurate on the degradation of High Density Polyethylene. 

 
 
 
 
1.4 Scope of study 

 
 

The scope of this experiment is to study the effect of different composition of 

cobalt laurate on degradation of High Density Polyethylene. To achieve the 

objectives of this experiment, the following aspects have been identified: 

 
i. Synthesis of the Cobalt Laurate 

ii. Characterization of Cobalt Laurate. 

iii. Effect of different amount composition of Cobalt Laurate on Photo 

degradation of High Density Polyethylene. 

 
 
 
 

1.5 Rationale and significance 

 
 

According to Society of Plastic Engineers (SPE), over 200 million tonnes of 

plastics are manufactured annually around the world and in 2003, the Environmental 

Protection Agency (EPA) reported only 5.8% of those 26 million tons of plastic 

waste are recycled. We can’t recycle the plastic waste continuously again and again 

because this can cause the reduction in the plastic quality. Thereby that’s why we 

need to dispose these plastics by make it degradable. With this degradation, we can 

reduce the ubiquitous plastics waste, thus we can create the green environment. It is 

important in reducing one of sources of pollutions to ensure we can have a better 

living environment. By hook or by crook we need to save and maintain our 

environment for our future generation. The pollution getting worse day by day, so 


