
Chapter 1 

Introduction 

1.1 Background 

Water treatment costs five to ten rupees per cubic meter. However maintaining the 
standards of water quality is a must in water sector. Therefore it is very important to 
make standard quality of water at minimum cost. Automating systems in water 
treatment is a successful solution for fulfilling that requirement. 

The water that is found in rivers and reservoirs are usually not suitable for drinking. 
The rivers and reservoirs are polluted by the activities of man and animals. The 
effluents of the industries situated along the water source, domestic wastes, storm 
water and sewage-all enter the water source through a system of drains and 
waterways. 

The purification or the treatment process consists of five major steps. They are 
Aeration, Addition of chemicals, Sedimentation, Filtration, and Disinfection. 
Introducing Oxygen into water is called Aeration. By this means the taste, colour and 
odour causing substances and gasses are removed. Process of Addition of 
chemicals is also called a process of coagulation and flocculation. Lime and Alum are 
the chemicals used in water treatment. When chemicals are added to water, it reacts 
with soil and clay particles, microorganism and other substances. This is called 
coagulation. These particles associate with similar particles to form big floes. The 
process is called flocculation. The floes when it is heavy sink to the bottom. The 
result is clear water at the top. The third step is sedimentation. The floes as stated 
above are formed in large sedimentation tanks. Clear water is found at the surface of 
the tank. This water is sent into the sand filters through network of channels. The 
suspended solids and some microorganisms are removed by filtration process. 
Disinfection is the last step. This is also called as chlorination as it uses chlorine gas 
to disinfect water. Chlorine is a strong oxidizing agent and it destroys pathogens- that 
are disease causing organisms like Bacteria remaining in the water. 
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After designing and constructing water treatment plant in proper way, main 
operational activity that affects water quality is adding of quantity of chemicals. 
Excessive amount of Alum/Lime dosing leads to public health matters and chemicals 
are very expensive since those chemicals are imported. Alum costs forty thousand 
rupees per metric ton and lime costs fifteen thousand per metric ton. 

Less amount of coagulant dosing causes poor quality of water and decrement of 
efficiency of rest of stages of water treatment. Therefore it is very significant to 
dosing optimum amount of chemical. 

Optimum amount of Alum/Lime is decided by a laboratory test called jar test. But 
this traditional method takes some time to give the readings. At that time parameters 
of water is changed. Therefore identification of a new method for deciding the 
optimum dosage is needed for automating the Alum/Lime feeding system. 

After doing the jar test dosage is changed manually. Therefore this whole procedure 
relies on manual intervention. In this case, automating the system with suitable on 
line measurement can reduce manpower and chemical costs and improve compliance 
with treated water quality targets. 

1.2 Problem Background 

The water industry is facing increased pressure to produce higher quality treated 
water at a lower cost. The coagulation - flocculation process is a major step in the 
production of potable water, allowing the removal of colloidal particles. The main 
difficulty is to determine the optimum coagulant dosage related to the incoming water 
characteristics. Excessive coagulant overdosing leads increased treatment costs and 
public health concerns, while underdosing leads to failure to meet the water quality 
targets and less efficient operation of the water treatment plant. 

For the moment manual method called jar testing is available to predict optimum 
coagulant dosage rate. Jar testing involves taking raw water sample and applying 
different quantities of coagulant to each sample. After a short period of time each 
sample is assessed for water quality and the dosage that produces the optimal result is 
used as set point. Operators change the dose and make a new jar test if the quality of 
treated water changes. 
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Disadvantages associated with jar testing are the necessity to perform manual 
intervention, and lack of adaptation to abrupt changes of water characteristics. 

After getting the jar test results manual controlling system is used to change the 
dosage. Therefore whole procedure is done by manual control and it leads to wastage 
of expensive chemicals, failure to meet water quality targets and reduced efficiency 
of sedimentation and filtration processes. 

1.3 Research Objective 

The main objectives of this research is to propose an alternative to the jar test 
allowing for an on line determination of optimal coagulant dosage from raw water 
characteristics and design a system for feeding Alum and Lime automatically with a 
monitoring display. 

1.4 Organization of Dissertation 

This report consists of five chapters. The first chapter discusses the background of the 
study, shape of the problem and goals which are going to achieve. The second chapter 
is the literature review. It consists of historical review of coagulant dosage controllers 
in water treatment plants and presents the state of the situation. 

In chapter three under research design and methodology, it has discussed method of 
data collection and method of pull off configuration of the system, layout diagrams 
and components of the system. The chapter four is discussing the research findings. It 
includes equations for optimum Alum and Lime dosage and system algorithm, 
software and hardware developed. 

The final chapter which is chapter five discussed the conclusions and 
recommendations. 

The report ends with References and Appendices. 
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