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Activated Sludge Process:

The most common suspended growth process used for municipal wastewater treatment is
the activated sludge process as shown in figure
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Activated sludge plant involves:
1. Wastewater aeration in the presence of a microbial suspension,
2. Solid-liquid separation following aeration,
3. Discharge of clarified effluent,
4. Wasting of excess biomass, and return of remaining biomass to the aeration tank.

In activated sludge process wastewater containing organic matter is aerated in an aeration
basin in which micro-organisms metabolize the suspended and soluble organic matter. Part
of organic matter is synthesized into new cells and Part is oxidized to CO2 and water to
derive energy. In activated sludge systems the new cells formed in the reaction are
removed from the liquid stream in t he form of a flocculent sludge i n settling tanks. A part
of this settled biomass, described as activated sludge is returned to the aeration tank and
the remaining forms waste or excess sludge.

Activated Sludge Process Variables

The main variables of activated sludge process are the mixing regime, loading rate, and the
flow scheme.

Mixing Regime

Generally two types of mixing regimes are of major interest in activated sludge process:
plug flow and complete mixing.

In the first one, the regime is characterized by orderly flow of mixed liquor through the
aeration tank with no element of mixed liquor overtaking or mixing with any other
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element. There may be lateral mixing of mixed liquor but there must be no mixing along
the path of flow.

In complete mixing, the contents of aeration tank are well stirred and uniform throughout.
Thus, at steady state the effluent from the aeration tank has the same composition as the
aeration tank contents.

The type of mixing regime is very important as it affects

1. Oxygen transfer requirements in the aeration tank,

2. Susceptibility of biomass to shock loads,

3. Local environmental conditions in the aeration tank, and

4. The Kinetics governing the treatment process.

Flow Scheme

The f low scheme involves:

1. The pattern of sewage addition

2. The pattern of sludge return to the aeration tank and

3. The pattern of aeration.

Sewage addition may be at a single point at the inlet end or it may be at several points
along the aeration tank. The sludge return may be directly from the settling tank to the
aeration tank or through a sludge reaeration tank. Aeration may be at a uniform rate or it
may be varied from the head of the aeration tank to its end.

Sludge characteristics

By analyzing the different characteristics of the activated sludge or the sludge quality,
plant operators are able to monitor how effective the treatment plant’s process is. Efficient
operation is ensured by keeping accurate, up-to-date records; routinely evaluating
operating and laboratory data; and troubleshooting, to solve problems before they become
serious.

EN8592 WASTE WATER ENGINEERING



