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Abstract

Tannery wastewater is highly dangerous and it also creates a huge negative impact on entire
environment. In order to reduce the toxicity of elements in wastewater, it is highly required to
implement microbial approach for treatment of wastewater. In this part of the research, research
background research rational, aim, objectives and research question have created to identify the major
core factors of this research. Additionally, membrane separation process and bio inhibition process also
has described to decrease the negative impact of toxic elements in wastewater from tannery industry. It
has been found from this research that wastewater from tannery industry is making a huge problem in
environmental system. Degradation of values can demolish equilibrium of the ecosystem and creates
different problems in society and human health.

Thus, treating this wastewater is required to mitigate these issues and provide a suitable infrastructure
for everyone. Bioassay helps to treat concentration effects in tissue and cells. On the other hand,
coagulation and pre-polymerized coagulants help to reduce harmful components in wastewater that
comes from tannery industrial products. In this paper review of tannery industry of India, different
procedures are discussed such as process of bio-degradable treatment in this industry. As a propagation
plan, wastewater treatment needs to be implemented in this industry, bio-assay and microbial approach
is a major plan to purify wastewater of this industry.

Keywords: Tannery, bioremediation, wastewater, environment

Introduction

India is a developing and financially enriched country, where there is a huge demand for
tannery industry in various parts of the world. There is a huge contribution of leather
industry in entire financial field of India. Being a developing and growing industry, several
negative sides can also be identified in this tannery industry in India. Despite being a major
demandable and vital industry, the tannery industry is largely affecting the entire
environment. Through all the functions and operation of the tannery industry toxic
hexavalent chromium can be found in the wastewater of tannery industry. Sometimes, the
toxic limits exceed the tolerable and permissible limits in the environment (Chaurasia et al.,
2023) 4, This toxic water creates a huge negative impact on global agricultural system,
water bodies and other living organisms in earth and water. To reduce the huge effect on the
environment and also to save the natural components of the environment, it is highly
essential to conduct psycho-chemical treatment in tannery wastewater (Huang et al., 2019).
This treatment is highly beneficial to purify the wastewater from tannery industry. In order to
purify the toxic sludge from the wastewater microbial treatment and approach is highly
effective to remove heavy toxic elements from the wastewater. Microbial approach is also
eco-friendly and also it helps to eliminate heavy metals and chloro-organics from wastewater
from tannery industry (Chaurasia et al., 2022) 23],

Reuse and recycle of tannery wastewater is highly advantageous to get reutilized valuable
metals for any further use. Additionally, the virus and microbes are highly useful to remove
chemical toxins from tannery wastewater. The recycled water can also be used in agricultural
fields in future. Moreover, it is also beneficial to solve the problem of water scarcity in
various parts of India. The productivity also can be enhanced due to the reuse and recycling
of tannery wastewater (Wudneh & Dagnew, 2020) 52,

There are huge toxic chemicals and heavy metals that can be found in tannery wastewater.
For example, in the metallic compounds there are chromium, various organic and inorganic
compounds, sodium chloride, sulphate, and all others (Gurreri et al., 2020) 22, The tanning
industries discharge toxic materials and pollutants into the nearby water bodies.
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The ecological balance in water is damaged and interrupted
by the pollutants. Most of the living organisms in water
have become endangered due to the discharge of heavy
waste materials from tannery industry. It is evident that due
to the huge negative impact of toxic elements and
pollutants, almost 67% of living organisms have become
endangered and almost 47.5% of living organisms have
been permanently eliminated from water (Kokkinos &
Zouboulis, 2020) 1. As per the recent research report of
2020, it has been proved that levels of salinity and soluble
ions are much higher in tannery wastewater than other
wastewater, thus it can create a huge effect on entire
environmental components (Zhao & Chen, 2019) 1531,

2. Literature review

2.1 Membrane separation technology

Membrane separation process is used in tannery industry,
mostly this technology is used without heating the materials.
This process technology needs less energy than other
thermal separation such as distillation, sublimation, and
crystallization. Membrane separation technology is also
used in food industry, biotechnique and pharmaceutical
industries. In tannery industry, membrane separation
technology is used widely to separate toxic particles,
colloids and macromolecules. This technology is also used
to disinfect the water in the same way. In order to reduce the
huge impact on environment, this technology is highly
beneficial to remove toxic substances from wastewater. The
demand for membrane separation technology is increasing
highly for permanent protection of environment.
Additionally, in the energy recovery techniques membrane
separation technology is used for fuel cells and also for
osmotic power plants (Pal et al., 2017) B34,

In all waste management enterprises, membrane separation
technology is used. The membrane separation process
basically depends on mechanisms and also on separated
particles. Some of the membrane separation processes are
microfiltration, reverse 0SMOSIs, dialysis, and
electrodialysis, and it is also used in gas separation
processes. In the water purification and wastewater
treatment process, membrane separation technology is
widely used to separate the toxic components from
wastewater. The shape and structure of membrane pores
strongly depend on the manufacturing process of materials
(Boujelben et al., 2019) B,
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There is a huge potentiality of membrane separation
technology that can be identified to solve various problems
in environment.

This technology is also used to minimize the harm in
atmosphere. In the “microfiltration and ultrafiltration
pressure driven process” this membrane separation process
is required to separate fine particles and emulsion droplets
from wastewater. Mostly the membrane separation process
is used in tannery wastewater to reduce the hydro-soluble
and inhibiting compounds, which helps to increase the
sludge age in wastewater. Membrane separation technology
can help to remove the COD (Chemical Oxygen Demand)
by almost 78%, also it helps to complete a proper
nitrification system in tannery wastewater (Harding et al.,
2020) 231,

In order to separate the toxic materials from wastewater,
firstly it is required to measure temperature in the wastes,
after that it is required dissolved oxygen measurement and
pressure measurement to filter the wastes from the water. In
this process, cartridge filter helps to separate all toxic
elements from the water. The automatic sampler and
biological reactor are used to simplify the wastes and also h
elp to separate it in membrane unit. After that in the flow
measurement process, air helps to recycle the wastes and it
also helps to separate excess sludge disposal (Ugwu &
Agunwamba, 2020) 171,

In the tannery wastes, acids, alkalis, tanning oils, fats and
salts can be found in the wastewater. It is evident that
almost 90% of wastewater directly affect the nearby
environment (Sunzid et al., 2020) ™4, In order to separate
and remove all harmful elements such as chromium,
surfactants and other toxicities from wastewater, it is highly
necessary to use membrane separate technology in tannery
industry. In order to dissolve lime, sodium sulphide, high
ammoniacal nitrogen and other organic matter from
wastewater membrane separation technology is used
(Shahid et al., 2020). Overuse of synthetic chemicals,
pesticides and dyes are highly harmful for human health and
also for environment.

High concentration of chromium in cells can damage DNA
and it also can cause several genotoxic effects on human
body. Thus, the methods of membrane separation
technology are highly essential and beneficial to eliminate
toxic materials from tannery wastewater (Cetinkaya &
Bilgili, 2019) 11,
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Fig 1: Membrane separation process
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2.2 Bio-inhibition process

Tannery wastewater is highly complexed with huge toxic
materials, organic, inorganic compounds and nitrogen
compounds. In tannery wastewater, chromium, sulphates,
suspended solids can also be found. In the presence of
sulphides and chromium, levels of COD (chemical oxygen
demands) are decreased in water. In order to remove all
these toxic materials, it is highly necessary to implement a
bio-inhibition process in treatment of tannery wastewater. In
order to purify tannery wastewater, both aerobic and
anaerobic processes are used for effective treatment of
tannery wastewater. In order to reduce the effect of heavy
metals, toxic chemicals and chlorides, lime, suspended salts,
and other toxic pollutants, it is highly necessary to use
biological methods in treatment of wastewater from leather
industry (Bhatia et al., 2020) ],

In India, biological treatment is a highly popular and useful
method in tannery wastewater, which is used and
implemented by an activated sludge process. In order to
enhance the performance of activated sludge process, the
growth of microorganisms is highly required. It is evident
that when the organic load rate becomes higher in
wastewater, then oxygen demand efficiency needs to be
increased for diluted wastewater in Activated Sludge System
(Lage et al., 2018) [?1, In wastewater, salinity is a major
complication to treat this with a biological process. In that
case, salt tolerant microbes can be used in saline conditions
to reduce organic and inorganic materials from wastewater.
Additionally, the de-nitrification and nitrification process is
used to remove nitrogen and organic substances from
wastewater of tannery industries. It is evident that almost
80% to 85% toxic substances can be removed by
implication of microbial approach in treatment of tannery
wastewater (Luongoet al., 2020) 28, In wastewater from
leather industry, it is also required to adjust PH in saline
water to get a better result from microbial treatment. In
aerobic biological treatment, high rates of sulphide
concentration can create huge difficulties in wastewater. In
that case, it is strongly required to remove sulphide to
continue aerobic biological operations. In the biological
process, microbes have huge potential to reduce the
excessive contamination of toxic materials.

Biological wastes such as sawdust, rice busk; coir pith and
charcoal are highly useful to reduce excessive concentration
of harmful chemicals and toxics in wastewater (Maizatul et
al., 2017) 29,
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Some of the effective fungus and algae such as Spirogyra,
Condensate, Rhizoclonium and Hieroglyphicum are used to
eliminate chromium from tannery wastewater. The
Trichoderma fungal species are highly beneficial to dissolve
all chemical toxics from wastewater. In tannery wastes,
most hazardous chromium's led to polluted soils and
groundwater. Maximum amount of chromium is removed at
pH6 at 30-degreeCelsius temperature. It is evident that
almost 94% of chromium is dissolved by coir pith and
vermiculite from tannery wastewater (Carrillo et al., 2020)
Bl In chemical oxidation ozone plays a significant role in
treatment of tannery wastewater. The combined treatment
process of aerobic and anaerobic helps to characterize low
sludge production. The level of ozonation is highly required
to upgrade 97% to 99% of chemical wastes from water
(Mahmood et al., 2020) 1. In the process of removing
sulphide and organics, presence of activated carbon is also
required to purify water from leather industry. In the process
of biodegradation and microbial approach, it is highly
necessary to remove efficiency of COD in activated sludge
process. It helps to increase sludge retention time, which is
useful to remove and separate chemical toxics from
wastewater (Neyla & Pefia Salamarca, 2019) 331,

2.3 Importance of bioassay in for wastewater tannery
industry

Tanneries discharge “toxic hexavalent chromium” in
environment through wastewater. It is beyond the limit
which environment can absorb without causing any harm to
human body. As stated by Verma et al., (2019) ¥°, not only
in human bodies, this wastewater harms agricultural lands
which receive “higher toxicity” along with “high chemical
oxygen demand (COD) and Biological oxygen demand
(BOD) values”, which eventually concern global values of
sustainable society. Chemicals that produce toxicity can be
absorbed by a particular manner and transform processes
with sediments that cause “contaminants to the overlying
water”. Pollution is an issue in “aquatic ecosystems as both
organic and inorganic toxic chemicals” that has been added
by “intentional or unintentional human activities”. AS
mentioned by Wijeyaratne, & Wadasinghe (2019) [,
Bioassay used to measure concentration of a substance that
affects living tissue and cells. Bioassay determines strength
of a substance with focus on relative effect of test organisms
that are used in a standard preparation.

{a)
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(Source: Wijeyaratne, & Wadasinghe, 2019) [51

Fig 2: Microscope appearances of “((a): Interphase; (b): Prophase; (c): Metaphase; (d): Anaphase; (e): Telophase)”

According to Verma et al. (2019) “9, Tannery is the third
largest industry in India and significantly contributes to
producing good quality leathers. It eventually increases the
employment rate and contributes highly in Indian economy.
It has been found that there are more than 3000 tanneries in
India and 90% of them are contributing to “chrome tanning
process” (Verma et al., 2019) [*?l. It has been found that 83
million hides along with 140 million skin pieces that
processed tanneries annually and 501 effluent generate

(Verma et al., 2019) 9. It has been found that during this
tanning process around 40% chromium spent in this process
fully discharges in environment (Verma et al., 2019) [,
This eventually creates less environmental sustainability and
gives health problems to human bodies. However, as per
argument by Basheer, & Umesh (2018) ®, development of
bioassay secure quality and regulatory demands of
customers innovating and “biosimilars, biologics and bio
betters”.
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(Source: Nazir et al., 2019) 4

Fig 3: Death rate from wastewater of tanneries

Excessive use of heavy metal creates ecological
contamination that attracts different polluting systems and
ensures a major contributor of pollution to water. As
augmented by Nazir et al., (2019) B2, tannery industry
produces tons of toxic waste each day which contribute in
water pollution. Thus, it is a contributor to water waste and
provides a sustainable component in creating different
factors. Besides, different colours enhance use of different
chemicals and dyes. It increases “amount of heavy metal
(especially Cr+3 and Cr+6)” in water and “total dissolved
solids (TDS), COD, sulphates, chlorides, and other

minerals” (Nazir et al., 2019) B2, “Tannery wastewater
(TWW)” normally eliminated through tanning industrial
units which contain “organic and inorganic complexes”
along with “oil and suspended solids” (Saranya, &
Shanthakumar, 2020) F71, It has been seen that, “Haemolytic
assay” helps to collect blood samples and “isotonic saline
solution of phosphate having pH 7.4” (Nazir et al., 2019)
1321 1t is used for buffers in time of collection chilled up to
4° C. It centrifuges at the rate of “4000 rpm for 3 times to
separate the red blood cells (RBCs)” (Nazir et al., 2019) 32,
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(Source: Jallouli et al., 2020) [24

Fig 4: Reduction of COD voltage in electrolysis time
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Nazir et al., (2019) 2 also stated that, “Brine shrimp assay”
also perform this procedure more easily and “incubated at
30 °C for up to 48 h under continuous aeration”. It focuses
on giving 68% of cells death (Nazir et al., 2019) [,
Haemolytic process 81% of cell death of a living creature
and produce different factors of this systematic method
(Nazir et al., 2019) 2, Wijeyaratne, & Wadasinghe (2019)
51, argued that “Allium Cepa bioassay” use for accessing
“cytotoxic and genotoxic endpoint” such as “chromosomal
aberrations, nuclear alterations, root growth inhibition, and
mitotic index alterations”. In analysing water quality
parameters, each sampling site along with different
temperature, water pH, total dissolved solids (TDS) and
salinity measurement were calibrated with digital
multiparameter (Wijeyaratne, & Wadasinghe 2019) B4, |t
contributes in “Dissolved oxygen concentration (DO)” as
well as “biochemical oxygen demand 5 days after
incubation (BODS5)”, COD, “nitrate concentration”, and
“phosphate concentration” demands.

www.microbiojournal.com

2.4 Theory of wastewater management and treatment
Management of wastewater is a huge process. As tannery
industry is one of the strong contractors of this wastewater
creation, it covers “broad spectrum of technologies”, which
describes the latest state of innovation that involves water
chemistry applied in microbiology. As stated by Angelucci
et al, (2017) Bl it has been seen that, “two-phase
partitioning bioreactor” which treats leather tannery
wastewater management which helps in removing organic
load as well as separate chromium from water. Bioreactor
generally operates with “5.5 m of Hytrel 8206 polymeric
tubing” which feds along with “synthetic tannery
wastewater consisting of 4-chlorophenol (concentration in
range of 1000e2500 mg L1)” as well as “potassium
dichromate (100 mg L1 as Cr (VI1))”. It also includes a 4 L
bioreactor that contains “microbial culture acclimatized” in
its compound.

15
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(Source: Elabed et al., 2019) [¢]
Fig 5: Density obtained through carbon felt anode polarized at 0.2

VISCE in pre-treated raw tannery wastewater (light Gray) and tannery

wastewater (dark Gray)

Tanning industry is one of the major sources of “noxious
gases”, which includes hydrogen sulfidic as well as solid
waste and wastewater (Angelucci et al., 2017) Bl Thus,
managing wastewater must be a big concern from Indian
government as it is harming global sustainability of
environment. It also creates huge problems in creating
different obstacles that reduce works of agriculture, harming
human bodies and reducing many other works as well.

(Source: Elabed et al., 2019) [¢]

Goswami et al., (2018) U, argued that “Chromium-rich
tannery sludge (TS)” can be an effective solution for
“remediation pathway”. It follows “earthworm-mediated
protocol” that helps in deploying sanitization of TS and
provides “E. Eugenia”. Thus, changes in “water pH,
nutrients (NPK), TOC, metals (Cr, Cd)” as well as microbial
diversity have been mentioned in different E. Eugenia
medicines that are based on TS vermined.

oAV

Fig 6: Scanning electron microscopy image for carbon felt anode in tannery wastewater
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According to Elabed et al., (2019) €], treatment of tannery
wastewater can be reduced through “bio electrochemical
systems (BESs)” which includes economic, achievable and
a sustainable process that includes a conventional method.
There are two different experiments that are used for
threatening this system. These use similar conditions of
operations which are “temperature (30 + 0.1 °C); acidophilic
microenvironment (pH 4.5), constant potential - 0.2
V/ECS”. These reactors introduce their operations along
with microbial activities, raw tanneries.

www.microbiojournal.com

It also detects toxicity of tannery effluent that helps
wastewater treatment and provide a sustainable society.
There are different system uses for treating wastewater and
these are “membrane processes”, “advanced oxidation
processes”, “coagulation and flocculation”,
“electrochemical treatment”, ‘“aerobic and anaerobic
processes” and others. Through inclusion of BOD, COD,
chromium removal, sulphate removal pre-treated
wastewater secure around 84%. 90%, 100% and 99%
respectively (Elabed et al., 2019) 28],

1:::;’::': ¢ Wastewater treatment ,?;::ﬁ:‘:t
*Sedimentation (Clarification) Chemical Aerobic :
*Screening Treatment sActivated sludge
*Acration treatment methods
*Filtration *Trickling filtration
*Flotation and skimming *Oxidation ponds
*Degassification *Chlorination *Lagoons
*Equalization *Ozonation *Acrobic digestion

*Neutralization Anaerobic :
*Coagulation *Anaerobic digestion
*Adsorption »Septic tanks
*lon Exchange *Lagoons
*Advance oxidation

Process (AOP)

(Source: Singh, & Singh, 2019)
Fig 7: Wastewater treatment procedure

2.5 Development of coagulation theory and pre-
polymerized coagulants: The chemical coagulation affects
quality control of water along with its management process.
It can be said that most “favourable coagulate species”
along with “pre-polymerized inorganic coagulants”
references to its appropriate coagulate chemistry. It
evaluates the performances of different pre-polymerised
coagulates, which input water treatment as well. Tannery
industry has caused several serious problems which include

drainage along with disposal problems. As stated by
Muruganandam et al., (2017) B4, it has been heard that
coagulation mainly follows filtration, sedimentation and
disinfection which can occur through wastewater of tannery.
Different types of coagulation treat water pollution and
make it usable for consumers. These can be distinguished by
two different factors and these are “synthetic polymers”,
“inorganic coagulants” and “biological coagulants”.
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(Source: Muruganandam et al., 2017) [31

Fig 8: Effect of pH on % COD reduction in synthetic wastewater and tannery effluent
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The origination of vegetables and seeds includes in water
treatment which use in wide scales that use in chemical
salts. It has been found that, displacing of chemical salts
used in scientific grasp creates an effectiveness along with a
mechanism of action that was lacking in contributing
management of water waste. Biological coagulants use less
due to its clarity issues in methods and creates issues in
commercial use as well. They prefer using this system in a
modernised method which involves only some developing
countries. Coagulates are often needed to adsorb counter
ions along with neutralising charges of particles that is well
known as “biological flocculants”. This helps in treatment
of wastewater as it has particular “bio macromolecular

www.microbiojournal.com

structures” which has a huge number of functional groups
along with contaminates interactions.

On the other hand, Sun et al., (2019) ™3 argued that
coagulation technology is primarily used in water treatment
which is widely employed in mass scale of domestic
treatment. The two processes of primary treatment of
wastewater are flocculation and coagulation. Conventional
water treatment typically involves four factors and these are
“coagulation, sedimentation, filtration, and disinfection”.
This operation focuses on ensuring bacteria, residual
chronicles meet along with turbidity which forms insoluble
compounds along with raw water after addition and
oxidation of coagulant.

Charge Neutralization '

Sweep Flocculation

Bridging

“"‘

(Source: Sun et al., 2019) 43

Fig 9: Mechanism for enhancing coagulation to remove matter of organic

In argument of above writers, Tolkou, & Zouboulis (2020)
4%, said that contribution of “polyelectrolyte” improves the
effectiveness of coagulation in wastewater. It has denoted
different variations of composite coagulation that includes,
“PSiFAC1.5-10-15”. Additionally, it separates structure of
“co-polymerizing” from the “inorganic coagulant (denoted
as PAPEFAC1.5-10-15)" (Ashraf et al., 2018) I,

For example, it can be said that from “80 mg AI/L in yeast
production” sampling of wastewater resulted in a decrease
of 56% of COD (Zhao & Chen, 2019) 3. On the other
hand, it also reduces 40% of turbidity, phosphates around
43%, and decreases extra 22% of “pre-treated

anaerobically” (China et al., 2020) 3], “Inorganic polymeric
flocculants (IPFs)” or more specifically, “pre-polymerized
coagulants” such as “poly-aluminium chloride (PACI)”
developed to increase the function of coagulation (Tolkou &
Zouboulis, 2020) ™1, In composition of aluminium products
which involves components such as “aluminium-silicate
polymer composite (PASIC)” along with “polyferric silicate
sulphate (PFSiS)” (Tolkou, 2017) 8. Reduction of these
products can reduce the chances of water waste and provide
a sustainable society that will be helpful for treating high
strength wastewater.
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Fig 10: Composite coagulate samples after dying in low temperature

2.6 Wastewater and its impact on environment

Toxic factors create effluents disruption in aquatic
ecosystems. Wastewater eventually creates different factors
of pollution environment that contributed in long time.
According to Liu et al, (2017) @7, large amounts of
biodegradable substances start breaking organisms which
use a huge amount of oxygen. This situation critically

marine lives of thrives that is life threatening for fishes,
different insects which live in water as well as for humans.
Wang et al., (2021) 5%, arguments that heavy metal releases
different materials that “anthropogenic sources” of different
industries such as “nonferrous metallurgical industry,
mining, mineral processing, electroplating, leather tanning,
chemical industry” and others.

(a)

(Source: de Aquim, Hansen, & Gutterres, 2019) [16]

Fig 11: External and internal view of tanning water

On the other hand, de Aquim, Hansen, & Gutterres (2019)
(18] stated that tanneries industries create a high impact rather
huge amount of wastewater and invest in the operational
cost of wastewater that involves different objectives to
minimise its impact. System integration of water uses both
consumption systems and discharge into plants. When
untreated wastewater gets dumped, it evaluates the

temperature of the water and provides a description of the
ecosystem. The water animals’ body temperature is
regulated through the temperature of the water, which can
increase through feeding of respiratory and body movement.
Besides, it affects the amount of oxygen in that body due to

enhancing water temperature (Chaurasia and Kumar, 2022)
[12-13]
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(Source: Verma et al., 2019) [*9]

Fig 12: Tannery effluent in human health

Shindhal et al., (2021) [, stated that waste also contains
grease and oils which is harder to break down and settle in
the water surface. This eventually blocks the needs of
“photosynthetic aquatic plants” and suffocates the
respiratory systems of water animals. If some animal drank
different components from water waste then it could
eventually create serious health problems among them
(Agrawal et al., 2020) . Not only is that, drinking water
mostly a purified form that serves human beings. Thus, huge
amounts of waste in water can reduce the chances of
purifying the water system required for human health.

2.7 Minimization of the environmental impact due to the
leather industry

The microbial process is considered as a minimisation plan
of wastewater risk in this tannery industry. Microbial
approach used to reduce the percentage of lethal products in
wastewater. Tannery wastewater used to release different
types of high radiant material such as “aluminosilicate
minerals” (Chandrasekaran et al. 2020) M. All these
elements used to mix up with water through releasing by
pipeline and contaminate water and soil. Thus, It is evident
that wastewater has an adverse impact on enhancing cancer,
death rate and diseases of a human blood cell. Microbial
approach used to balance ecological components in water
(Chaurasia et al., 2022) 12131, This process is consisting of
organic compounds.

Due to this organic compounding process, reduction of
waste and heavy material in water can be done effectively
(Mpofu, Oyekola & Welz, 2021) B%. In this industry, there
are different other processes as a minimisation plan such as
the coagulation process, bioassay and bio-inhibition process.
It is outlined that “raw zeolite” is the most harmful factor to
nature, which can be reduced by all these processes. As a
mitigation plan, there is a major process which is Ames test.
This test used to help to balance the general modification of
freshwater. As per view of Singh & Singh (2019) [,
“Salmonella typhimurium” is a major factor used to enhance
the potentiality of freshness in water.

This Ames test used to improve the proportion of this
element. As an immunisation plan, there is another method
which is wastewater treatment, this process used to improve
the PH value of water Nazir et al., 2019) B2, It is evident
that wastewater used to enhance polymer clay in our nature,
which is harmful to soil construction and layer. As per the
view of Abd El-Azeem Sallam et al., (2017) ™M, 45% of the
polymer clay is deposited by tannery industry of India,
which needs to be reduced. Usage of natural bio-sorbent
model is much needed in this tannery industry to reduce
impact of wastewater.

This sorbent process has major benefits to reduce heavy
metal from water (Goswami et al., 2018) 21. Moreover, it is
a process of bacteria resistance. As an example, it needs to
say that tannery industry as well as the plastic, paper and
textile industry used to implement this process. As per the
view of Elabed et al. (2019) [*8], in an environmental aspect,
there are three different factors as “Measurement of
physicochemical parameters and Preparation of bio-sorbent
materials”. As a minimisation plan, there is a major process
which is the usage of the coagulation process; it used to
reduce the discolouration process and less effect on colour
in nature. Thus, it can be concluded that all above-
mentioned risk management plan needs to be propagated in
order to manage environmental impact.

2.8 Impact of microbial approach and its risk assessment
Microbial approach is a majorly used, simple and reliable
process to recycle the wastewater treatment of tannery
industry, under this context; this process has a high level of
bacterial resistivity in water. As per the view of Saranya &
Shanthakumar (2020) B7, this process is constant of “14
broad spectrum antibiotics”. This microbial process is acted
as a mitigation and assessment plan because it used to
reduce cytotoxicity in nature. This microbial approach used
to play the role of dye solution in this tannery industry of
India (Jallouli et al., 2020) 241,

In the Tannery industry, the wastewater bacteria detection
rate is high which nearly 80% is. This process is also known
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as a strategy of metal resistance in nature. It has been
identified that, in the tannery industry, there is a usage of
Soda material. Impact of soda can be reduced by this
microbial approach. Therefore, there is an adverse effect
which is known as Mutagenicity (De Aquim, Hansen &
Gutterres, 2019) 181, This generosity has three types of the
stage such as lower, mild and hyper. Mild muta-generosity
can be resisted by this microbial approach (Durga et al.,
2017) 07, Under this approach, bio-assay is a process to
purify polluted water. This microbial approach can be done
“at 37 °C for 24 h.”

Chromium is the most dangerous element which can be
reduced by this microbial process. It is evident that in the
product of 250 kg lather weight, there may have 3 kg of
chromium. Microbial process us to implement a different
process of leather industry such as “re-chroming,
neutralization, re-tanning, dyeing, fat liquoring, filling,
stuffing, stripping, whitening, fixating, setting, drying,
conditioning, milling and staking”. In this microbial
method, there is a major process which is known as the
conventional process. It is evident that the microbial process
has a major benefit to balance water level and PH level in
water (Parveen, Bharose & Singh, 2017) %],

Approximately 75% of the “Oxygen demand” in water can
be healed by this microbial process. There is another more
demand which is a demand for biochemical oxygen. It has
been analysed that, there is an element that is swimmable
and liquid waste in water, Microbial approach can also Kill
this germ. In this assessment plan of tannery industry of
India, Microbial approach worked as a “Volatile Organic
Compounds” (Sivaram & Barik, 2019) M. It has been
outlined that, it used to reduce all types of emission in water
such as toxic chemicals. This process needs to be procured
in this tannery industry because it tends to recover 90% of
the Sulphur in water.

Thus, a microbial approach used to enhance water recycling,
reunifying and reusing process for our nature as well as
environment-digestible. As India is suffering from water
pollution, in this situation it is worked as a biodegradable
method.

Analysis

Theme 1: Surveillance plan of the wastewater reduction
plan: There are different types of surveillance plan in this
tannery industry such as bioassay, bio inhibition process,
microbial process and many others. In addition to this,
wastewater treatment is a major plan which worked as a
surveillance plan in this tannery industry of India. Bioassay
is a process that involves consulting of different processes
such as “bacterial test, Algal test, Magna test and Lemna
test” (Maizatul et al., 2017) 2. All these processes used to
margin different types of elements such as sodium and
aluminium in water. It has been analysed that due to this
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wastewater, cell death of the human body can be affected by
nearly 46%. All these processes used to reunify seawater
also. In this review, it is outlined that UASB is a major
technology that used to work as a sulphur recovery plan in
water (Neyla & Pefia Salamarca, 2019) 2,

This process is used to rectify all kinds of granules in a
tannery industry. It is evident that all these firms used to
implement this process as their water purification. In the
tannery industry of India, there is a major process which is
known as “Biomethanation”. This process is organic in
nature under the plan of surveillance. Moreover, it used to
make a conversion process, which can be generated
microbiologically (Boujelben et al., 2019) B, It is evident
that, in this process, microbes are a major element.
Microbes are a major benefit in nature due to
microorganism culture. Moreover, Biomethanation is used
to convert solid waste material water under these “anaerobic
conditions”. As well as it used to produce biogas in nature.
Thus, it can be said that all these processes are considered as
detoxification of water.

Theme 2 Process of bio-assay and inhibition in the
recycling of wastewater plan

Bioassay has different types of plans for fostering the
recycling process of wastewater such as a generosity plan
and an ecological plan of reducing toxicity. In addition to
this, there is a major conventional method which is
“cytotoxicity and phytotoxicity” (Ashraf et al., 2018) 4. All
these processes are majorly used in India. This bioassay
process has major benefits such as it replicates essential
drugs in water. The major focus goes on this process
considering the issue of genomic damage and trying to
resolve it in nature. Under this process of bio-assay, eco-
toxicity is a major plan of “degradation of ampicillin
(AMP)” (Maizatul et al., 2017) 2. This process is also
known as the immobilisation process of this tanned product
of India.

In addition to this, this bioassay process is less time-
consuming in nature, approximately 48 hours. “Up flow
anaerobic sludge blanket reactor” is a major plan of this
bioassay, which used to produce gas as well. This up-flow
anaerobic sludge blanket reactor tried to dilute the
wastewater cycle by 3%. In this process, it has been
analysed that recycling and reusable processes of process-
flow need to be continued in order to manage wastewater
issues from the tannery industry. The removal process of
chromium needs to be implemented under this bioassay plan
of India. It is evident that this process used to reduce
contamination from 76% to 100% (Carrillo et al., 2020) [,
Bio-inhibition is a process that is identified as a
“bioluminescence inhibition” process. It used to reduce the
adverse impact on cell on human body. Thus, bio-assay used
to foster this water recycling process.

UASB process
“Biomethanation” process
Bio-inhibition process
Ecological plan

Theme 3
Theme 1 Toxic waste
Surveillance plan bacterial test, Algal test, Magna Solid waste
test and Lemna test” Non-organic waste
Liquid waste
Theme 2
Bioassay process Theme 4

Coagulation and pre-polymerized coagulants
Pre-treated anaerobic” and “Post-treated
anaerobic
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Table 1: Table of four different themes

Theme 3 Toxic waste in tannery industry

Toxic waste of tannery or leather industry is a major issue in
India. There are different types of waste in this water such
as solid waste, liquid waste such as liquid colour and
municipal waste and many others. In addition to this, there
is the usage of different types of a chemical such as
K2Cr,07, Chromium and heavy material. Polymerized
zeolite and raw clay, raw zeolite is the main material to
make a toxic waste. All these materials used to contaminate
the water by more than 50%. In addition to this statement,
polymerised used to contaminated water by 90.1%.
Hydrogen producers consist as a toxic waste of this
industry.

This toxic waste has a major effect on the depletion of
oxygen fie to all these harmful entities. It is evident that
usage of high radiant material and chemical needs to be
reduced in this industry. From a global perspective, nearly
160, 000 health issues can be generated due to this effect of
tannery industry. It used to impact skin disease and
excessive waste (Wang et al. 2021) B%. Due to harmful
colour of tanning products, it used to pollute water of the
Ganges in India. In a particular area, of India, Kanpur has
nearly 300 tannery factory, which used to produce a huge
tanned product. It has been analysed that, tannery industry
of India used to produce 92% of the suspended waste from
tannery industry.

Theme 4 Implementation of coagulation and pre-
polymerized coagulants

Coagulation and pre-polymerized coagulants is a process of
contamination in India. It is a high strength process in
nature. 50% of waste in water reduction can be done by this
coagulation and pre-polymerized coagulants methods.
Moreover, there is another major element under this content
such as turbidity. 40% of the turbidity can be controlled by
its particular process in India. “Pre-treated anaerobic” and
“Post-treated anaerobic” is a major process under this
context. 38% of the pre-treated water can be effectively
managed by this process. Different types of the process can
be regulated managed by this princess such as “salinity,
conductivity, chemical oxygen demand (COD), biological
oxygen demand (BOD), inorganic matter, suspended solids
(SS), total dissolved solids (TDS) and heavy metals”.

Toxic organic matter can be reduced by this process. It is
also evident that the water purification and filter process can
be effectively managed in this coagulation process in a
tanned industry. India used to produce 6, 227.8 tanned
product and pollution from a tannery area. It can be
concluded that India needs to propagate a plan to implement
a wastewater treatment plan in a tannery industry band area.
It is evident that “composite polymeric aluminium products,
such as Pasic (aluminium-silicate polymer composite)” can
be purified by this coagulation and pre-polymerized
coagulants in India.

3. Conclusion

It can be concluded that though tannery industry influences
and highly contribute in Indian economy, it is highly
necessary to build a strong concern on the effects of
wastewater which is discharged by industry. As per the
present condition almost half of the living organisms have
become endangered and half are eliminated from water
bodies. Thus, it has started to affect the biological balance in
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environment. In order to save all creatures in environment
and also to reduce harmful impact on human health,
wastewater needs to be purified before discharging it in
other fields. Several impactful and effective measures need
to be taken to resolve the issue of tannery wastewater. In
order to reduce pollutants from wastewater bio inhibition
process, membrane separation technology needs to be
implemented in treatment of wastewater from tannery
industry. It is highly necessary to minimize environmental
impact and further risks from leather industry.
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