1) Two major aspects of water and wastewater treatment that reflect fundamental
physical, chemical, or biological principles are as follows:
a) Aspect: Particle settling in sedimentation tanks used for water treatment.

Fundamental Principle: Physical. Particle settling depends on force balances

occurring between gravity, buoyancy, and drag. Drag, a function of the Reynolds
Number, is determined from the settling velocity of a particle, the particle’s diameter, and
the kinematic viscosity of water. If the Reynolds Number is less than one, for example,
settling behaves according to Stoke’s Law for creeping flow. This law allows that
settling velocity is low enough to ignore inertial effects of the fluid on particle settling.
In other words, it assumes that the water in which particles are settling is very calm, and
drag experienced by the particles is low. If the Reynolds Number is higher, and higher
drag forces act upon the settling particles as a result, the settling rate may change.
Depending on this settling rate, certain measures may have to be taken to increase the
efficiency of particle settling. For example, the dimensions of a reactor tank may have to
be altered to allow the most particles to settle by the time the effluent leaves the tank.

b) Aspect: Removal of volatile organic compounds (VOCs), ammonia, and hydrogen
sulfide from water by air stripping.

Fundamental Principle: Chemical and physical. The governing principle behind the

process of air stripping is Henry’s Law, in which the molar concentration of gas divided
by the molar concentration of water is equivalent to Henry’s Law constant. A
dimensionless guantity, this constant is used to determine the rate of mass transfer across
the air-water interfaces of thin air or water films running through a stripping tower. As

one of the goals of an air stripping tower is to achieve Henry’s Law equilibrium, the point



at which the air to water ratio with perfect efficiency is at a minimum, certain tower
parameters may be altered to ensure the most mass transfer, and thus species removal, is
taking place. By changing the interface area between air and water, for example,
achievable by changing the cross-sectional area of the tower, it may become possible for
more of the offending species to be removed. This is because more influent mass is able
to be diffused across the air-water boundary formed from water coming down from the

top of the tower as clean air is drafted upwards against it.
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