Freshman Clinic II

Spring 2002                                                                                  Dr. Kauser Jahan

Competitive Assessment Laboratory

      Water Treatment Processes

Water Treatment is necessary for providing safe drinking water for consumption.  A typical water treatment plant is diagrammed in Figure 1.
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Figure 1:  A Typical Water Treatment Plant

Such plants are made up of a series of reactors or unit operations, with the water flowing from one to the next to achieve a desired end product.  Each operation is designed to perform a specific function.

At the end of this lecture students should be able to:

· Identify water quality parameters

· Identify unit operations in water treatment

· Identify the nature of the operation (physical, chemical etc.)

· Understand engineering principles involved in the unit operation

Coagulation and Flocculation

Raw water entering a water treatment plant usually has significant turbidity caused by tiny colloidal clay and silt particles.  These particles have a natural electrostatic charge that prevents then from colliding and sticking together.  Chemicals such as alum (aluminum sulfate) are added to the water to neutralize the particles and then to aid in making the tiny particles sticky so that they can coalesce and form large particles known as flocs.

Coagulation is the chemical alteration of the colloidal particles to make them stick together forming larger particles called flocs.  Alum [Aluminum sulfate Al2(SO4)3]  is typically added to water containing colloidal matter.  Coagulation is highly dependent on pH, temperature and mixing intensity.
Flocculation is the assistance in growth of the flocs.  This is commonly accomplished by simply using a large slow-speed paddle that gently stirs the chemically treated water.
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Purposes of Coagulation

1. Removal of turbidity–historically the reason for coagulation

2. Removal of natural organic matter–more recently of importance

3. Some removal of pathogens–giardia, cryptosporidium

Coagulant Chemistry
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Team Exercise  (20 Points)

Names: ​​​​​​​​​​​​​​​​​​_____________________________________________________________

How would you design an experiment to determine the optimum coagulant (alum) dose for a specific water (Rowan Pond) to remove turbidity?

· Identify the problem and state the problem.

· Identify the experimental procedure. 

· Identify chemical, supplies and equipment needs.

· Identify all experimental variables and parameters of concern.

· Identify calculations and plots that may be required.

Figure 2:  A 3 -Compartment Paddle Wheel Flocculator Basin


(Flow passes through the orifice in the wall and is parallel to the paddle-wheel shaft)
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