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ABSTRACT

The other side of industrial development is pollution of water bodies across the world making water unfit
for any use. This is adding to the crisis of water for consumption and also rendering available water not safe
for consumption. Industrial wastewaters are to be treated appropriately within limits before discharge into
natural waters. In spite of having stringent regulations several industrial effluents do not meet discharge
standards attributed to insufficient treatment processes and use of chemical treatment methods. This paper
is an attempt to review treatment of industrial wastewaters using natural coagulants in order to reduce the
pollutant concentrations from the industrial wastewaters. A summary of industrial wastewaters treated by
specific natural coagulants is also presented. Studies reviewed illustrated positive and good results of
pollutant removal. It can be concluded from the review that natural coagulants have potential to treat and
reduce pollutant load from various industrial effluents and hence can be successfully utilized.
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Introduction

Industrial revolution although have facilitated the
nation to advance over the previous two centuries,
contamination of water bodies by industrial efflu-
ents has become one of the grave issues to be con-
cerned about. Wastewaters from industries contain
harmful chemicals, inorganic wastes, heavy metals
and even organic sludge, which are discarded into
surface water bodies leading to their accumulation
(Singh et al., 2018). Pollution of water bodies render
them unfit for any purpose. Release of higher con-
centrations of industrial effluents is attributed yet
times to the fact of using old or obsolete technolo-
gies by industries till date. In general, treatment of
industrial effluents is taken up in three stages com-
prising of primary treatment using mechanical
methods, secondary treatment employing biological

methods followed by tertiary treatment which in-
cludes physical, chemical as well as biological meth-
ods (Shah, 2017).

The principal objective of wastewater treatment
is to protect environment with regard to public
health and socio-economic concerns. Research and
development in search of novel techniques for
wastewater treatment is constantly at work. One of
the treatment methods that has been receiving atten-
tion during the recent years is coagulation and floc-
culation. This process is not only simple but is also
effective in removing various pollutants. However,
studies on use of chemical coagulants have reported
traces of chemicals into treated water and also reac-
tion with other constituents of the wastewater
(Turkar et al., 2011).

Hence, researchers across the world are inclined
towards search for green coagulants having poten-
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tial to remove pollutants as well as to protect envi-
ronment. Effectiveness of the coagulation process
depends upon type of coagulant, dose of coagulant,
pH of the wastewater, turbidity of the wastewater
etc. Hence, selection of coagulant is essential and
also plays a vital role in efficiency of the treatment.
An appropriate coagulant can reduce the biochemi-
cal oxygen demand and phosphorus from wastewa-
ter without changing the pH of the wastewater to an
extent upto 80-90% (Zajda et al., 2019). The present
review attempts to identify such appropriate coagu-
lants which proved to possess potential for reducing
the strength of the wastewater.

Principles of green coagulation

A wide range of green coagulants have been
screened and selected for the treatment of wastewa-
ters which include polysaccharides from microor-
ganisms, starches, derivatives of cellulose,
galactomannans, chitin, gelatin, alginates and glues.
Yet times green coagulants are blended with chemi-
cal coagulants where they act as coagulant aids, en-
hancing the efficiency of the treatment and quality
of the treated waters. The principles encompassing
treatment by green coagulants are bridging, adsorp-
tion and charge neutralization (Amran et al., 2018).

Benefits of green coagulants

Green coagulants are understood to be harmless for
humans, being eco-friendly in nature, they are non-
toxic,biodegradable and does not leave residues af-
ter treatment. Further, sludge generated from green
coagulant treatment can be utilized as soil condi-
tioners upon appropriate treatment eliminating the
problems associated with disposal of sludge (Ferrari
et  al.,  2016; Wei et al., 2018). Also treated water can
be reused for washing vehicles and flushing toilets
(Paula et al., 2016). More over green coagulants are
economical. Studies by Mohamed et al., 2014 have
presented cost effectiveness of green coagulants
over chemical coagulants in treating wastewaters
from car wash.  The reasons for green coagulants to
be economical are many among them some are
these are locally sources, they are available in large
quantities, produce less and biodegradable sludge,
can be obtained from rejects like orange and banana
peels, rice husk, groundnut shells, plant and
agrowastes etc (Gautam et al., 2020)

Stronger floc formation through bridging of
green coagulants over alum was reported by
Vijayaraghavan et al., (2011). They also presented

that even at high shear levels these linkages were
breakage resistant, illustrating the better flocs
formed by green coagulants which evidently results
in better coagulation and enhanced efficiency.

Impending prospects and commercialization of
green coagulants

Owing to the potential of green coagulants, it might
not be impossible to commercialize them as it can
boost the social factor of the local communities
which rely on economy from agriculture, also com-
mercialization of green coagulants might come as a
solution towards pollution from agrowastes and
wastewater. Further, these being renewable con-
stant supply is a possibility which will reduce their
cost and can positively substitute the application
and hazards from using inorganic metal salts. Nev-
ertheless, the green coagulants also come with a few
concerns towards their commercialization which
include a larger gap between research and develop-
ment and actual adoption of these technologies, fi-
nancial sources for mass production and particu-
larly market awareness, owing to doubts from
investors’end.

More precise investigations and studies on appli-
cability of these coagulants has to be taken up in
order to fill in the gaps, address optimal working
conditions,develop and certify factors like strengths
and weakness appropriately. Another problem that
hinders the commercialization of green coagulants
is the organic content in the treated water. Some
studies have fruitfully addressed this concern
through use of blended coagulants. The blend of
coagulants is applied either in terms of coagulant
aids or in terms of composite coagulants (Mohd-
Salleh et al., 2019).
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