
CHAPTER 1: INTRODUCTION 

1.1 INTRODUCTION 

Process industries severely pollute the air, water, and land due to discharge of waste 

streams into the environment. One of the most serious environmental problems in Sri 

Lanka is the pollution of inland and coastal waters by industrial effluents and 

domestic sewage. The problem of water pollution is becoming even more severe with 

the development, urbanization and industrialization of the country. Industrial effluents 

are generally disposed into nearby water bodies such as rivers, lakes or into the ocean. 

The major problem with disposal of wastewater into water bodies arise from the fact 

that most of these water bodies are being used by the general public for various 

purposes such as bathing, washing and many more. 

Industries which generate the largest quantities of wastewater in Sri Lanka are the 

textile, natural rubber processing and food processing industry sectors (Padmini, 

2002).These three industrial sectors are widely distributed throughout this country. 

In recent times pollution of the environment by wastewater containing colour, which 

is known to be toxic and non-biodegradable has become a serious issue. Therefore 

more and more attention has been directed towards development of treatment 

methodologies in this area. 

1.2 PROBLEMS OF TEXTILE EFFLUENT 

Large amounts of chemically different dyes are employed for various industrial 

applications and textile dyeing is one of them. Among the total dyestuff consumption 

in Sri Lanka, textile industry accounts for 67% of the total dyestuff market. 

Industrial wastewaters generated by textile industries contain high concentration of 

coloured organics, often toxic compounds. Such wastewater obstructs light 

penetration into water, and therefore decreases the efficiency of photosynthesis in 

aquatic plants and raises the Chemical Oxygen Demand. 
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The textile effluent is tough to be degraded because of the presence of dyes, which 

have complex aromatic molecular structures and of synthetic origin. The color in dye 

house effluent from the textile industry is highly visible and affects aesthetics, water 

transparency and gas solubility in water. Many dyes are made from known 

carcinogens like benzidine and therefore, this dye effluent treatment has become 

inevitable. The long term exposure to these compounds may pose a serious threat to 

public health, including the cancer risk. 

Therefore removal of colour from industrial wastewater is of primary importance. The 

substances responsible for colours contaminate water bodies in different ways such as 

making them toxic to many life forms, threatening the public health and also affecting 

the aesthetic quality of portable water. 

1.3 TEXTILE EFFLUENT TREATMENT 

In advanced countries, removal of colour in textile effluents is normally achieved by 

numerous physical and chemical treatment techniques such as coagulation, 

flocculation combined with flotation, electro-flotation, membrane filtration, 

precipitation, ion-exchange, ozonation, reverse osmosis, ultra filtration, electrolysis 

and adsorption. 

Even though some of these methods are effective, most of them suffer from short 

comings such as excess usage of chemicals, sludge disposal, expensive operating cost, 

ineffective colour reduction for dyes and poor sensitivity towards shock load 

conditions. Therefore, there is a need to look into alternatives to investigate a low-cost 

method, which is effective and economical. 

Among several chemical and physical methods, the adsorption process is one of the 

effective techniques that have been successfully employed for colour removal from 

wastewater. To improve the efficiency of adsorption processes, it is essential to 

develop more effective adsorbents with higher adsorption capacities. When applying 

this process efficiently in developing countries, cheaper adsorbents available in these 

countries must be identified and developed to make their use economical as 

adsorbents. 



1.4 OBJECTIVES OF THE RESEARCH 

> 

The adsorbents used in the adsorption process such as activated carbon and other 

commercial adsorbents are found to be quite expensive. In addition to this it also 

consumes high amount o f energy when activation process is being carried out. 

Most of the biomasses are dumped or burned in most o f the countries including Sri 

Lanka. However it is carbonaceous and has the potential to be converted into an 

adsorbent. This conversion could contribute to reduce the volume o f waste, while 

producing an adsorbent with a lower cost. Moreover conversion may prevent the 

discharge o f carbon dioxide, one o f causes o f global warming. 

The utilization o f agricultural waste for the wastewater treatment at least has the 

fol lowing advantages. 

> Agricultural wastes available abundantly at no or low cost. 

> Agricultural wastes are cellulosic materials which have an inherent 

ability to adsorb waste chemicals such as dyes and cations in water due to 

* the coulombic interaction. 

> Disposal of the wastes is a serious environmental problem in Sri Lanka. 

Therefore used agricultural waste can be easily disposed by incineration 

thereby producing energy. 

The objectives of this study are; 

1. To explore the possibility o f using agricultural waste available in Sri Lanka as 

an adsorbent for removal of colour in textile effluents. 
•i 

Aims of this study 

i. To study the feasibility o f using Coir dust, Rice husk, Saw dust and 

Tea waste as adsorbents. 

i i . To f ind the possibility of using these raw materials without any pre 

treatment for colour removal and also wi th chemical treatment prior to use. 

i i i . Investigate use o f Hydrochloric acid and Zinc chloride as activation 

agents and Cibacron Blue as adsorbate. 
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To find the equilibrium data and 

considering Freundlich and Langmuir 

To determine the breakthrough curve 

in above objectives. 

kinetics for the adsorption processes 

isotherms. 

for the adsorption processes considered 


