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ABSTRACT

Industrial wastewater, especially that from chemical and pharmaceutical manufacturing, often
contains substances that must be processed before being discharged into a biological
treatment plant and then into the surrounding water bodies. The flow and emission strength of
industrial wastewater vary dramatically. As a result, assigning fixed values to their voters is
impossible. In general, suspended, colloidal, and dissolved solids can be found in industrial
wastewaters. They can also be excessively acidic or alkaline, as well as contain high or low
levels of coloured matter.Microbial diversity and their ability to degrade particular
contaminants determine the effectiveness of a biological wastewater treatment system.
Physical, chemical and biological factors all play a role in the application of wastewater
treatment technologies. In wastewater treatment plants, microorganisms play a significant
role in the degradation and elimination of organic waste and xenobiotic contaminants. To
process effluents high in fats and oils, some microorganisms have been used in

complementary therapies.
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INTRODUCTION

Any water that has been polluted by human
activity is  considered  wastewater.
“wastewater is a by-product of residential,
manufacturing, commercial or agricultural
activities” according to the EPA
(Environmental Protection Agency). The
characteristics of waste water vary
depending on the source [1]. Domestic
wastewater, urban wastewater from cities,
and industrial wastewater are all examples
of wastewater. Wastewater can contain
physical, chemical and biological pollutants
[1]. Flush toilets, sinks, dishwashers,
washing machines, bath tubs and showers
can all contains wastewater in the home. As
compared to flush toilets, household that
use dry toilets produce less wastewater.
Water is an inevitable part of the daily
routine of almost all living beings [2].
During recent years, most parts of the earth
have begun to face severe water scarcity
and there is a need to adapt the methods for
reuse of wastewater [2]. Pharmaceutical
wastewater is a complex mixture of
different organic and inorganic compounds
including residues of active pharmaceutical
substances, solvents, toxic and chemicals
that inhibit microbial activity of the
activated sludge process.

A sanitary sewage system that only
transports waste could be used to convey

wastewater. Alternatively, wastewater can

be routed into a hybrid sewer system,

which transport both stormwater runoff and
sewage, as well as likely industrial
wastewater.  Treated  wastewater s
discharged to a receiving water body after
treatment at a wastewater treatment facility.
If the treated waste is used for another
reason, the terms “WASTEWATER
REUSE” and “WATER RECLAMATION”
apply.Water pollution can occur when
wastewater is  discharged into the

atmosphere ~ without  being

properly
handled.The effluent of the pharmaceutical
industry is normally composed of
wastewater from the production lines,
waste from production and leftovers of
substances removed from machinery and
equipment. It has specific characteristics
that can vary depending on the products
that are manufactured by the industrial unit
[3]. The effluent from the manufacture of
antibiotics which contain residues of the
active ingredient. To avoid being taken into
environment, this residue must first go
through a process of inactivation or
removal of the active principle.
Pharmaceutical industrial effluents can be
treated using a number of methods [4].

Industrial wastewater, or water used to
produce commercial goods in virtually all
phases of production in all sectors, is one of
the most important by-products of
industrial or commercial activities. Once

this process water has been used, it is
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considered waste and needs to be treated
before it is discharged [5]. Industrial waste
water is not just a by-product of oil and gas
or chemical manufacturing companies, but
also a by-product of food and beverage
processing industries.Until wastewater can
be safely discharged to ground into bodies
of water, of reused in plant operations,
organic matter, metals, and other pollutants
must be extracted [6].

TYPES OF INDUSTRIAL WASTEWATER
Inorganic industrial wastewater is primarily
generated in the coal and steel industries,
non-metallic minerals industries, and
commercial enterprises and industries that
conduct metal surface processing. These
wastewaters contain a high percentage of
suspended matter, which can be removed
by sedimentation, which is often combined
with chemical flocculation using iron or
aluminum salts and organic polymers.
Water is used to move and separate coal
from dead rock, and this water, which
includes significant quantities of coal and
rock particles, is referred to as coal washing
water. After the coal and rock particles
have been removed through flotation and
sedimentation, the coal-washing water is
recycled.In certain cases, wastewater 1is
generated along with solids and oils, and it
often contains extremely harmful solutes.
Small and medium-sized non-metallic

minerals and metal manufacturing plants

are located in such a way that their

wastewater is discharged into municipal
wastewater systems, and they must treat or
purify their effluent before discharged in
order to comply with local regulations.
Mineral oil is present in other wastewater from
rolling mills, and additional installations, such
as scum boards and skim-off apparatus, are
needed for the preservation and removal of
mineral oils. Residues of emulsified oil
remaining in the water also need chemical
flocculation [7].

Organic industrial wastewater is a by-
product of chemical industries and large-
scale chemical plants that primarily use
organic substance in their chemical
reactions. Natural substances with different
origins and properties are found in the
effluents. These can only be removed by
special pre-treatment of the wastewater,
followed by biological treatment [7].
Aerobic and Anaerobic wastewater
treatment

Anaerobic means “without air” while
aerobic means “with air (oxygen)”. The
type of Dbacteria or microorganisms
involved in the degradation of organic
impurities in a given wastewater, as well as
the operating conditions of the bioreactors,
are closely related to these two concepts.
As a result, aerobic treatment methods use
microorganism to assimilate organic
impurities by converting them to carbon
dioxide,

water, and biomass using

molecular/free oxygen in the presence of
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air.  Anthropogenic sources such as
household and agricultural waste, as well as
industrial processes, pollute many waters
supplies today. The public’s concern about
the environmental consequences of
wastewater pollution has grown. Several
treatment

conventional wastewater

techniques, 1i.e., chemical coagulation,
adsorption, activated sludge, have been
applied to remove the pollution, however
there are still some limitations, especially
that of high operation costs [8]. The use of
aerobic waste water treatment as a
reductive medium 1is receiving increased
interest due to its low operation and
maintenance cost [9]. It’s also simple to
acquire, with strong efficacy and the ability
to degrade pollutants. The use of waste
water treatment technologies to extract
contaminants from wastewater, such as
halogenated

hydrocarbon  compounds,

heavy metals, dyes, pesticides, and
herbicides, which are the most common
pollutants in wastewater, is discussed in
this paper [9-10]. A constant supply of
clean water is needed for the establishment
and maintenance of a wide range of human
activities [11]. Aquatic life and irrigation
for agricultural production provide useful
food from water supplies. However, most
water supplies around the world are
polluted by liquid and solid wastes created

by human settlements and industrial

activities [12]. The method of extracting

physical, chemical, and microbiological
pollutants from any form of wastewater,
such as urban, commercial, or industrial
wastewater, with the goal of creating a final
effluent of a quality appropriate for either
disposal or reuse, is known as wastewater
treatment [13]. Various procedures are used
to do this, depending on the treatment's
primary goal. A wastewater treatment plant
is made up of different treatment units that
correspond to  different  wastewater
treatment levels, as follows: I preliminary
treatment, which eliminates coarse solids
including floatables, grit, and grease; (ii)
main treatment, which removes suspended
solids and particulate organic matter; (iii)
secondary (or biological) treatment, which
removes biodegradable organic mettle.
treatment

Although  some  modemn

technologies are more efficient at
eliminating pathogens, it has been
suggested that in most cases they would not
be a cost-effective alternative to traditional
WWTP [14]. MBR systems are becoming
more cost-effective due to lower membrane
costs, but they are still a relatively "energy-
intensive" operation. Wastewater is
classified as a liquid waste discharged by
residential commercial, industrial, and
agricultural properties, and it may contain a
variety of pollutants and concentration.
Water is one of the most vital elements on

the planet. Both plants and animals need

water in order to survive. There would be
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no life on Earth without water. It occupies
approximately 71% of the Earth's surface
[15].

Prior to the late 1800s, the most popular
form of human waste disposal was to use
an outdoor privy, with the majority of the
population defecating in the open. Sewage
treatment plants have been built in cities
after Louis Pasteur and other scientists
demonstrated that sewage-borne bacteria
were responsible for many infectious
diseases [16].

Waste treatment attempts in the early 1900s
were normally purchased wide field sand
was used to disperse the water over the
land, where it decayed due to
microorganism action [17]. The amount of
information  available on  sanitation,
drainage, hazardous waste, and other topics
is growing all the time. The first annual
review published 122 articles for the two-
year period of 1932-33. The number of
papers read every year had increased to 232
after ten years. Over the war years, the
number of publications remained relatively
constant, increasing to 287 in 1948 and 398
references for this 18th annual review. The
most recent increases are almost entirely
due to a resurgence in interest in hazardous
waste. Industrialization has brought with it
a slew of benefits and drawbacks. The
production of waste is one of the negative

effects of industrialization [18]. Industrial

waste may be solid, gaseous, or liquid, with

different management and treatment

methods for each. Industrial waste
management covers all forms of waste
produced by industries, including
industrial, biological, and household waste,
and includes waste generated before,
during, and after processing, as well as
waste generated by customers. Industrial
waste can, in some cases, be harmful to
human health [17-18]. Human operation,
such as the mining and processing of raw
materials, produces waste in general.
Industrial waste management encompasses
all types of waste created by businesses,
including industrial, biological, and
household waste, as well as waste
generated by consumers before, during, and
after processing. In certain cases, industrial
waste can be detrimental to human health.
Human activity causes waste in general,
such as mining and processing raw
materials. A massive amount of industrial
wastewater was discharged into rivers,
streams, and coastal areas over the last
century. This resulted in severe water
contamination concerns, as well as harmful
implications for the eco-system and human
life. Industrial wastewater, or the water
used to produce commercial goods in all
sectors in virtually all stages of processing,
is one of the most important byproducts of

industrial or commercial activities. This

process water is considered waste after it
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has been used and must be cleaned before
being discharged [18].
CHARACTERIZATION OF BACTERIA
IN INDUSTRIAL WASTEWATER
Bio-material in water supplies the
These

which

microorganisms as food.

microorganisms oxidize waste,
needs to be supplied with oxygen. When
supplied with plenty of nutrients, bacteria
grow enormously rapidly. Some colonies
may be coloured, some colonies may have
circular shape and others are irregular. The
colony characteristics are called
morphology shape, size, pigmentation, etc.
There are several different types of bacteria
(E.coli, Bacillus subtilis) that are found in
nature and are closely related to humans.
Humans have discovered a number of
beneficial bacteria. However, there are
numerous harmful bacteria in human living
environments that pollute the air, water,
soil, and food, posing a serious threat to
human health. There are many bacteria in
wastewater, and water contamination
caused by wastewater discharge can spread
numerous bacteria, including human
pathogenic bacteria, posing a threat to
human health and ecological protection
[19].

E.coli is present in industrial wastewater.
Escherichia coli are in the family
Enterobacteriaceae. The bacteria are gram
negative, rod shaped, non-spore forming,

motile with flagella or nonmotile. They can

grow under aerobic and anaerobic
conditions and do not produce enterotoxins
[20].

Escherichia coli are bacteria foundin the
environment, food, and intestines of people
and animals. E. coli are a large and diverse
group of bacteria. Although most strains of
E. coli are harmless, others can make you
sick. Some kinds of E. coli can cause
diarrhea, while others can urinary tract
infections,  respiratory  illness  and
pneumonia, and others illnesses [21].
Bacillus subtilis bacteria have rigid cell
walls composed of a thick peptidoglycan
called murein. This rigidity helps to
maintain the rod shape of the cell and can
withstand high intracellular pressure [22].
subtilis is a

Bacillus Gram-positive

bacterium, found in soil and the
gastrointestinal tract of ruminants and
humans. B. subtilis has been classified as a
facultative anaerobe. B. subtilis cells are
typically rod-shaped, and are about 4-10
micrometer long and 0.25-1.0 micrometer
in diameter [23].

CONCLUSION

There are different bacteria are present in
industrial wastewater. Bacteria are present
with their different shape, size, margin.
Bacteria can survive in that critical

condition  too. The  bacteria  are
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Pseudomonas etc. These bacteria are useful

and harmful too for human health.
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