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4. (a) Explain the purpose and mechanisms of coagulation. (5 %4-)
(b) Sketch a particle showing the charge in electrical double layer. (5 %)

5. (a) Describe the sedimentation theory (Type 1, I1, H1, and IV settling) and where they are applied in water/wastewater treatment,
(10 %)
(b) In a dilute suspension, prove the terminal settling velocity (vs) of spherical particles following the equation: (10 4)
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where

g = acceleration due to gravity; dp = particle diameter; p, = density of particle; p. = density of water; 4 = dynamic viscosity

6. Explain the difference between the suspended growth and attached growth biological processes. Which one you prefer to use in a
secondary wastewater treatment? Why? (10 4+)

7. To improve the nitrogen removal efficiency, an anoxic and aerobic (AQ) process is proposed in a secondary municipal

wastewater treatment plant. Please draw a schematic diagram and describe all the process, role of microorganisms, and
mechanisms for nitrogen removal. (10 4)
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