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DESCRIPTION
Biological wastewater treatment is a technique that uses
microorganisms to remove organic pollutants and nutrients from
wastewater. It can be divided into aerobic and anaerobic
processes, depending on the presence or absence of oxygen.
Biological wastewater treatment can be further classified into
biofilm-based and suspended microbial systems, such as activated
sludge process, membrane bioreactors, or trickling filter process.
Biological wastewater treatment has advantages such as low
chemical use and high biodegradation efficiency, but also
drawbacks such as slow reaction rate, large area requirement, and
production of unwanted microorganisms and odors.

An example for biological wastewater treatment is the Activated
Sludge Process (ASP), which is a widely used aerobic suspended-
growth process. In ASP, microorganisms are mixed with
wastewater in an aeration tank and supplied with oxygen to
break down organic matter. The mixture of wastewater and
microorganisms is then transferred to a clarifier, where the
microorganisms settle as sludge and are recycled back to the
aeration tank. The treated water is discharged or further
polished. Other examples of biological wastewater treatment
include rotating disc system, submerged aerated filter,
sequencing batch reactor, and moving bed biofilm reactor. Some
of the factors affecting biological wastewater treatment are:

• The pH is a measure of the acidity or alkalinity of the
wastewater, and it affects the growth and activity of
microorganisms. The optimal pH range for most biological
processes is between 6.5 and 8.5. Alkalinity is a measure of the
buffering capacity of the wastewater, which helps to maintain a
stable pH. Alkalinity is mainly provided by bicarbonates,
carbonates and hydroxides in the wastewater.

• The temperature affects the metabolic rate of microorganisms,
the solubility of oxygen and other substances, and the viscosity
of the wastewater. Higher temperatures generally increase the
biological activity, but also decrease the oxygen solubility and

increase the oxygen demand. The optimal temperature range
for most biological processes is between 20°C and 35°C.

• The nutrients required for biological wastewater treatment are
mainly carbon, nitrogen and phosphorus, which are used by
microorganisms for growth and energy production. The ratio
of Carbon to Nitrogen to Phosphorus (C:N:P) in the
wastewater should be around 100:5:1 for optimal biological
performance. If any of these nutrients are deficient or
excessive, it may affect the microbial population and activity.

• Oxygen demand is a measure that amount of oxygen required
by microorganisms to degrade organic matter in the
wastewater. The oxygen demand can be expressed as
Biochemical Oxygen Demand (BOD) or Chemical Oxygen
Demand (COD), depending on the method of measurement.
The oxygen demand affects the design and operation of
biological processes, especially aerobic ones, which require a
sufficient supply of dissolved oxygen to maintain microbial
activity. The oxygen demand also influences the energy
consumption and cost of aeration.

Human waste includes urine, feces, and grey water (from
washing and bathing) that are generated from household and
industrial activities. Human waste contains nitrogen and
phosphorus in different forms, such as ammonia, nitrate, nitrite,
organic nitrogen, phosphate, and organic phosphorus. These
nutrients may not be removed effectively by conventional
wastewater treatment processes and can cause eutrophication in
receiving waters.

CONCLUSION
Household detergents are the sources of phosphorus in
wastewater, as they contain phosphate compounds that enhance
their cleaning performance. However, many states have banned
the use of phosphate detergents to reduce phosphorus pollution.
Phosphate can also be found in other household products, such
as dishwashing liquids, laundry detergents, and personal care
products. Industrial wastewater from various industrial sectors,
such as food processing, textile, paper, chemical, and
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pharmaceutical industries may contain high concentrations of
nutrients, such as nitrogen and phosphorus, as well as other
organic and inorganic pollutants that can affect the biological

wastewater treatment processes. Industrial waste may also
require pre-treatment before being discharged to municipal
wastewater treatment plants or directly to the environment.
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