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CHAPTER 1: INTRODUCTION 
 

1.1 Background 

Today oil market has become the number one business in the world with the 

industrialization and consequently oil pollution has become a one of the main 

environmental problem in the world. The intensity of oil pollution has grown rapidly 

over the last three decades due to increase in number of oil based industries such as 

crude oil refineries, petrochemicals & thermal power generation plants, service 

stations etc. 

According to the Ceylon Electricity Board (CEB) statistics, dependence on thermal 

power has been increased from 21% in year 1990 to 60.4% in 2002 and share of 

hydropower has been decreased from 90% in 1980 to less than 50% in 2006 

(Karunarathne, 2007). In this scenario several thermal power plants based on 

petroleum oil have been installed in the country and therefore, the amount of oily 

polluted water has increased. 

The coastal area of Sri Lanka around the ports is frequently polluting with oil 

spillage during oil pumping from oil filled ship to tanks. These types of pollution 

cannot be avoided and will drastically increase with the starting of Magampura port 

operations. The oil spillage occurred at Colombo port recently (on 14th November 

2010) during oil pumping from a Dubai-owned ship to a tank.  It is reported that 

approximately 3-4 barrels of oil had spilled from the jetty by this incident and flew to 

the sea by polluting the marine environment nearby.  

Other than the above, restaurants and hotels generally discharge wastewater that 

contains high concentrations of oil and grease. This leads to discharge of wastewater 

containing high Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand 

(COD) and Total Suspended Solids (TSS) into natural water streams (Dissanayaka 

and Tennakoon, 2008a). If oil content in water is more than 10mg/L, it is considered 

as oily polluted water and therefore it must be treated at least up to this level before 

discharging into surface water bodies.  

Effluent with waste oil cause series of problems by polluting both surface and ground 

water and it leads to destruction of sensitive eco systems and contamination of 
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drinking water sources. As an example, most of the paddy fields in Sapugaskanda 

area where the refinery is situated cannot be cultivated because the paddy fields are 

polluted with oil (Samoon, 2002). 

Further, in industrial waste treatment stages, large oil globules in wastewater are 

floating and reduce the oxygen dissolution thus upsetting the biological treatment 

processes within the treatment plant. 

The oily contaminated effluent cannot be readily discharged into the ground because 

of the legal restrictions and strict environmental regulations. Therefore, development 

of innovative, more effective and inexpensive technique for treatment of oil polluted 

wastewater has emerged as a major concern.  

Many sophisticated technologies are used to treat oily wastewater and sometimes it 

would be prohibitively costly for wastewater treatment. In recent years, new 

processes such as biological as well as physicochemical processes have been applied 

for efficient and adequate treatment of various industrial wastewaters. Adsorption is 

a very popular method of oil treating. Though adsorption is an efficient method, 

commercially available adsorbents are expensive. Hence the necessity of exploiting a 

low cost adsorbent arises. As a result, adsorbents derived from natural and waste 

materials are considered in this research.  

Most of oil treating methods destroys oil in the wastewater but recovery of high 

portion of oil from oily wastewater is another main target in this research. This 

would be achieved by skimmers. Generally the adsorbent material of the skimmers is 

prepared using very expensive synthetic material for oil adsorption. In this study, 

natural material, human hair is used as the oil adsorbent material because it has a 

good oil retaining ability (Samoon, 2002). Huge amount of human hair is disposed 

from saloons every day and therefore hair can be collected from every where very 

easily.  

In second stage of research, the oil which cannot be recovered by the skimmer is 

treated using thermally treated rice husk. Rice, a stable food of Sri Lankan people, is 

grown throughout Sri Lanka. Therefore, 3.5 million tons of rice grain is produced 

annually in Sri Lanka (Jayatunga, 2009) and rice husk; one-fifth by weight of rice 

grain production is produced in the process of rice threshing (Kumagai et al., 2006).  
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Therefore rice husk is widely available in Sri Lanka and also use of it as an adsorbent 

gives a better solution for disposal of rice husk. In developing countries, the most 

common disposal method of rice husk is incineration and it causes air pollution by 

producing ash, fumes and toxic organic gases. After carbonizing, rice husk has high 

porosity rather than raw rice husk and it enhances the oil treating ability (Kumagai et 

al., 2006). The effectiveness of use of carbonized rice husk as an adsorbent in oil 

pollution management is an intensity option to be studied. Other than rice husk, the 

oil treating ability of saw dust also was tested. 

Though the impressive amount of scientific research has been carried on the 

treatment of oily wastewater, there are few scientific researchers who have focused 

on recovery of oil other than destroy the oil when handling with oily wastewater. 

Further, use of natural and waste material as adsorbent for oily wastewater treatment 

is also very few comparatively. 

Therefore, this research investigates on an effective and economically favorable 

method for recovery of oil using a belt type skimmer in which belt has been made 

out using human hair followed by treating the oily wastewater using carbonized rice 

husk. 

  

1.2 Objective 

1. The development of an integrated treatment system for oil based industries and 

service stations by removing oil to a considerable level that would not hinder 

downstream process. 

2. To find out suitable adsorbent materials for recovery and treatment sections (hair, 

saw dust, rice husk are to be tested as adsorbent materials). 

3. To conduct batch experiments to determine the adsorption capacity and kinetics of 

selected adsorbent under various operating conditions and obtain optimum operating 

conditions.  

 

 

 

 


