
treatment of industrial effluents



Intro…

• Industrial wastewater treatment describes
the processes used for treating wastewater
that is produced by industries as an
undesirable by-product. After treatment, the
treated industrial wastewater (or effluent)
may be reused or released to a sanitary sewer
or to a surface water in the environment.



Main waste water components to be 
considered

• Particles
e.g. sand, stones, screws, bones, feathers

• Organic compounds
Biodegradable, non-biogedradable, measured in

the sum as COD or BOD
• Nutrients

nitrogen, phosphorous
• Hazardous components

cyanide, arsen, phenol, chrome, mercury, organic
compounds like aromatic hydrocarbones etc.



Sources of industrial wastewater

• Agricultural waste

• Iron and steel industry

• Mines and quarries

• Food industry

• Complex organic chemicals industry

• Nuclear industry

• Electric power plants

• Petroleum refining and petrochemicals

• Pulp and paper industry

• Textile mills



Treatment of industrial wastewater

• The various types of contamination of
wastewater require a variety of strategies to
remove the contamination.

1. Solids removal

2. Oils and grease removal

3. Removal of biodegradable organics

4. Treatment of other organics

5. Treatment of acids and alkalis

6. Treatment of toxic materials



Solids removal

• Most solids can be removed using
simple sedimentation techniques with the solids
recovered as slurry or sludge.

• Very fine solids and solids with densities close to
the density of water pose special problems. In
such case filtration or ultrafiltration may be
required.

• Although, flocculation may be used,
using alum salts or the addition
of polyelectrolytes



Oils and grease removal

• Fat & Grease Removal In some larger plants,
fat and grease is removed by passing the
sewage through a small tank where skimmers
collect the fat floating on the surface.

• Air blowers in the base of the tank may also
be used to help recover the fat as froth.

• Many plants, however, use primary clarifiers
with mechanical surface skimmers for fat and
grease removal



A typical API (American Petroleum 
Institute ) oil-water separator used in 

many industries
• The design of the separator is based on the

specific gravity difference between the oil and
the wastewater and between the suspended
solids and wastewater .

• In general, this separator can handle very
large flow. However, its disadvantage is the
long retention time required for efficient oil
separation.



Fig:-API oil-water 
separator



A typical parallel plate separator
• Parallel plate separators are similar to API

separators but they include tilted parallel plate
assemblies (also known as parallel packs).

• The parallel plates provide more surface for
suspended oil droplets to coalesce into larger
globules.

• Such separators still depend upon the specific
gravity between the suspended oil and the water.

• However, the parallel plates enhance the degree
of oil-water separation.

• The result is that a parallel plate separator
requires significantly less space than a
conventional API separator to achieve the same
degree of separation.



Fig:-A typical parallel plate separator



Removal of biodegradable organics

• Biodegradable organic material of plant or animal
origin is usually possible to treat using extended
conventional sewage treatment processes such
as activated sludge or trickling filter .

• Problems can arise if the wastewater is
excessively diluted with washing water or is
highly concentrated such as undiluted blood or
milk.

• The presence of cleaning agents, disinfectants,
pesticides, or antibiotics can have detrimental
impacts on treatment processes.



Activated sludge process
• Activated sludge is a biochemical process for

treating sewage and industrial wastewater that
uses air (or oxygen)
and microorganisms to biologically
oxidize organic pollutants, producing a waste
sludge (or floc) containing the oxidized material.
In general, an activated sludge process includes:

▪ An aeration tank where air (or oxygen) is injected
and thoroughly mixed into the wastewater.

▪ A settling tank (usually referred to as a clarifier or
"settler") to allow the waste sludge to settle. Part
of the waste sludge is recycled to the aeration
tank and the remaining waste sludge is removed
for further treatment and ultimate disposal.



Fig:- Activated sludge process



Trickling filter process

• A trickling filter consists of a bed of rocks,
gravel, slag, peat moss, or plastic media over which
wastewater flows downward and contacts a layer (or
film) of microbial slime covering the bed
media. Aerobic conditions are maintained by forced air
flowing through the bed or by natural convection of air.

• The process involves adsorption of organic
compounds in the wastewater by the microbial slime
layer, diffusion of air into the slime layer to provide
the oxygen required for the biochemical oxidation of
the organic compounds. The end products
include carbon dioxide gas, water and other products
of the oxidation. As the slime layer thickens, it
becomes difficult for the air to penetrate the layer and
an inner anaerobic layer is formed.





The components of a complete trickling filter system are:
fundamental components:

• A bed of filter medium upon which a layer of microbial
slime is promoted and developed.

• An enclosure or a container which houses the bed of
filter medium.

• A system for distributing the flow of wastewater over
the filter medium.

• A system for removing and disposing of
any sludge from the treated effluent.

• The treatment of sewage or other wastewater with
trickling filters is among the oldest and most well
characterized treatment technologies.

A trickling filter is also often called a trickle filter, trickling
biofilter, biofilter, biological filter or biological trickling
filter.



Fig:-A schematic cross-section of the contact 
face of the bed media in a trickling filter



Treatment of other organics

• Synthetic organic materials including solvents,
paints, pharmaceuticals, pesticides, coking
products and so forth can be very difficult to
treat. Treatment methods are often specific to
the material being treated.

• Methods include Advanced Oxidation
Processing, distillation, adsorption,
vitrification, incineration, chemical
immobilization or land fill disposal. Some
materials such as some detergents may be
capable of biological degradation and in such
cases, a modified form
of wastewater treatment can be used.



Removal of acids and alkalis

• Acids and alkalis can usually
be neutralised under controlled conditions.

• Neutralisation frequently produces
a precipitate that will require treatment as a
solid residue that may also be toxic.

• In some cases, gasses may be evolved
requiring treatment for the gas stream.

• Some other forms of treatment are usually
required following neutralisation.



• Waste streams rich in hardness ions as from
de-ionisation processes can readily lose the
hardness ions in a buildup of precipitated calcium
and magnesium salts.

• This precipitation process can cause
severe furring of pipes and can, in extreme cases,
cause the blockage of disposal pipes.

• A 1 metre diameter industrial marine discharge
pipe serving a major chemicals complex was
blocked by such salts in the 1970s.

• Treatment is by concentration of de-ionisation
waste waters and disposal to landfill or by careful
pH management of the released wastewater.



Treatment of toxic materials

• Toxic materials including many organic materials,
metals (such as zinc, silver, cadmium, thallium,
etc.) acids, alkalis, non-metallic elements (such as
arsenic or selenium) are generally resistant to
biological processes unless very dilute.

• Metals can often be precipitated out by changing
the pH or by treatment with other chemicals.
Many, however, are resistant to treatment or
mitigation and may require concentration
followed by landfilling or recycling.

• Dissolved organics can be incinerated within
the wastewater by Advanced Oxidation
Processes.



Process
Primary Treatment

• Primary treatment consists of temporarily
holding the sewage in a quiescent basin where
heavy solids can settle to the bottom while oil,
grease and lighter solids float to the surface.

• he settled and floating materials are removed
and the remaining liquid may be discharged or
subjected to secondary treatment



Secondary Treatment

• Secondary treatment removes dissolved and
suspended biological matter.

• Secondary treatment is typically performed by
indigenous, water-borne micro-organisms in a
managed habitat.

• Secondary treatment may require a separation
process to remove the micro-organisms from
the treated water prior to discharge or tertiary
treatment.



Tertiary Treatment
• Tertiary treatment is sometimes defined as any

thing more than primary and secondary
treatment in order to allow rejection into a highly
sensitive or fragile ecosystem (estuaries, low-flow
rivers, coral reefs,...).

• Treated water is sometimes disinfected
chemically or physically (for example, by lagoons
and microfiltration) prior to discharge into a
stream, river, bay, lagoon or wetland, or it can be
used for the irrigation of a golf course, green way
or park.

• If it is sufficiently clean, it can also be used for
groundwater recharge




