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Phenotypic Plasticity in Response to Ecological Forces : A Review
*Imam, T. S.1, Abubakar, K. I.1, Rabiu, S.1 , Rabiu, A. T.2
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Abstract : Phenotypic plasticity, the capacity
of a single genotype to exhibit variable
phenotypes in different environments, is
common in insects and is often highly
adaptive. Here we review terminology,
conceptual issues, including variance
partitioning, reaction norms, physiological
mechanisms, adaptive value, and evolution.
Most plasticity is physiological, but can
manifest as changes in biochemistry,
physiology, morphology, behavior, or life
history. Virtually any abiotic or biotic factor
can serve to induce plasticity, and resulting
changes vary from harmful susceptibilities to
highly integrated and adaptive alternative
phenotypes. Understanding plasticity requires
knowing the environment, physiological
mechanisms, and fitness outcomes. Plasticity
is thought to be evolutionarily favored under
specific conditions, yet many theoretical
predictions about benefits, costs, and selection
on plasticity remain untested. The ecological
consequences of plasticity range from simple
environmental susceptibilities to mediating
interspecific interactions, and extend to
structuring of ecological communities, often
through indirect effects. Phenotypic plasticity,
through its ecological effects, can facilitate
evolutionary change and speciation. Plasticity
is important because it is an encompassing
model to understand life on earth, it can
increase fitness, generate novelity, and
facilitate evolution, it structures ecological
communities, and it has numerous practical
applications.
Keywords: adaptive value, environment,
evolution, genotype, phenotypic plasticity

EPIC@2020

Introduction:
Plasticity

Evolution

of

Phenotypic

Phenotypic plasticity also refers to Genetic
plasticity is the ability of an organism to
change its phenotype in response to changes in
the environment (Prince,2003). Also, it can be
broadly defined as the ability of one genotype
to produce more than one phenotype when
exposed to different environments, as the
modification of developmental events by the
environment, or as the ability of an individual
organism to alter its phenotype in response to
changes in environmental conditions (Kelly et
al., 2012; Cridge et al., 2017).
Plasticity is usually thought to be
an evolutionary adaptation to environmental
variation that is reasonably predictable and
occurs within the lifespan of an individual
organism, as it allows individuals to ‗fit‘ their
phenotype to different environments (WestEberhard,2005). If the optimal phenotype in a
given environment changes with environmental
conditions, then the ability of individuals to
express different traits should be advantageous
and thus selected for(Hurd and Lane et al.,
1998). Hence, phenotypic plasticity can evolve
if Darwinian fitness is increased by changing
phenotype (Price, 2003).
Given the profound ecological importance of
temperature and its predictable variability over
large spatial and temporal scales, adaptation to
thermal variation has been hypothesized to be a
key mechanism dictating the capacity of
organisms
for
phenotypic
plasticity
(Langerhans et al., 2002). The magnitude of
thermal variation is thought to be directly
proportional to plastic capacity, such that
species that have evolved in the warm,
constant climate of the tropics have a lower
capacity for plasticity compared to those living
Page 1
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in variable temperate habitats. This idea is
termed the ―climatic variability hypothesis‖,
which has been supported by several studies of
plastic capacity across latitude in both plants
and animals (Janzen et al., 1967).

melanin production and deposition are also
environmentally influenced (True, 2003).

Fig. 1 (a) Worker and nasute-soldier of
Nasutitermes takasagoensis termites from
Japan (Hojo et al., 2004). Photo by Masaru
Hojo. (b) Head of soldier (left) and minor
worker (right) of Hospitalitermes medioflavus
termites (Miura & Matsumoto 1995; Miura et
al., 1998) (c) Head of worker (left) and soldier
(right) of Hodotermopsis sjostedti termite
(Miura, 2005). (d) Large and small males of
Ecacanthothrips tibialis thrips (Mound, 2005).
(e) Only two discrete forms of the nymphalid
butterfly Araschnia levana are found in nature:
the summer form (top left) and the spring form
(bottom right). However, in the laboratory,
intermediate phenotypes can be produced by
subjecting
individuals
to
intermediate
environments or timed ecdysone injections,
documenting that a continuous reaction norm
lies at the base of this seasonal, diphenic
polyphenism (Nijhout, 2003).
Most
traits
are
both
genetic
and
environmentally influenced (Roundtree and
Nijhout, 1994). Example is the pigment
melanin, which is the end product of wellknown enzyme chains. The sequence
instructions for these enzymes are coded by
DNA and are heritable. But in many animals,
EPIC@2020

Characteristics of Phenotypic Plasticity
Scientists agree that phenotypic plasticity
concerns environmentally induced changes to
phenotypes; also most consider discrete
morphological polytheisms as good examples
of this concept.
Below, we discuss some of the complexities
and controversies surrounding phenotypic
plasticity (Kristan, 2003):
 Virtually any trait can show phenotypic
plasticity. The concept was first applied to
morphological
traits
(Woltereck
and
Schlichting, 1909). However, it is clear that
organisms can also alter biochemistry,
physiology, behavior, and life history in
response to the environment (Agrawal, 2001).
 Phenotypic plasticities range from graded,
continuous responses (phenotypic modulation),
to discrete switches in phenotype with no
intermediate forms (developmental conversion
or threshold traits) (Woltereck and Schlichting,
1909).
 Phenotypic plasticity can be initiated by
either environmental stimuli or cues (Nijhout,
2003).
 Some plastic responses are highly specific
in either requisite stimuli or response. For
example, some plants possess receptor proteins
that detect only their most common natural
enemy (Zhao et al., 2005)
 Some plastic responses are anticipatory, in
that individuals initiate phenotypic change
before the appearance of a harmful (or
beneficial) environmental factor. Examples
include diapausesinduction before the onset of
winter, and detoxification induction in
caterpillars. Some plants exhibit.
Adaptive Phenotypic Plasticity
Many examples of phenotypic plasticity are
clearly adaptive, such as some immune
responses,
antipredator
defenses,
acclimatizations, diapause, life-history shifts,
dispersals, etc. (WestEberhard, 2003).
Page 2
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A specific altered trait may be highly beneficial
in one context, but overwhelmingly detrimental
in another. For example, plastic production of
large spines or heavy armor in a prey in
response to the presence of predators may aid
antipredator defense, but reduce feeding,
migration, mating, fecundity, etc. (Roff, 1996).
Phenotype is relative to a specific time and
place and presence or absence of interacting
individuals (Nykänen and Koricheva, 2004).
Forsman (2015) opines that an increased
understanding of the roles of plasticity in these
contexts requires a ‗whole organism‘ (rather
than ‗single trait‘) approach, taking into
consideration that organisms are integrated
complex phenotypes.To understand adaptive
plasticity, one must consider benefits and costs
of plastic phenotypes in several environments.
Genetic and environmental correlations are
themselves plastic to the environment (Roff,
1996).
Finally, ―adaptive‖ implies past selection, but a
population‘s history is often opaque (Doughty
and Reznick, 2004). Hence, it is difficult to
know the adaptive value of phenotypic
plasticity, and, for that reason, ―adaptiveness‖
cannot Horn polyphenism in Onthophagus
nigriventris. Courtesy of exposed to fishpredator chemicals, right individual was not.
The long spines reduce predation (Agrawal,
2001; Van Klunen and Fischer, 2005).

Physiological Homeostasis in Phenotypic
Plasticity
Rapid, short-term physiological homeostasis
such as regulation of blood pH and osmolarity
represents phenotypic plasticity. Somewhat
counter intuitively, homeostasis is derived from
monitoring internal and external conditions,
and manipulating physiology, i.e., keeping
some aspect of the phenotype constant by
altering enzyme activity or other physiological
or behavioral parameters, in response to a
varying environment. Some traditional
homeostatic mechanisms and phenotypic
plasticity
share
similar
physiological
mechanisms.
(Emlen
et
al.,
2006).
Physiological changes, be they rapid and shortterm, or delayed and long-term, represent
altered phenotypes to altered environments,
and, as such, have the potent to produce the
same evolutionary effect – increased fitness for
those genotypes that can show the beneficial
plasticity.

Fig. 2 (a) Horn polyphenism in Onthophagus
nigriventris. Courtesy of Emlen,D. (Emlen et
al., 2006) (b) Predator-induced plasticity in
Daphnia lumholtzi. Left individual was
exposed to fish-predator chemicals, right
individual was not. The long spines reduce
predation (Agrawal, 2001).

EPIC@2020

Phenotypic Plasticity and Canalization
Phenotypic plasticity is often considered the
opposite of canalization. However, reaction
norms can be canalized (Scheiner, 1993). In
addition, to hold one trait constant in the face
of a changing environment often requires
change (plasticity) in another trait. For
example, some insect‘s exhibit canalized egg
size, and when confronted with poor nutrition
or end of season, such insects maintain egg
size, but express plasticity in clutch size or
oocyte development rates. In other species,
clutch size or oocyte development may be
canalized (Stearns et al., 1992). Furthermore,
what at first may appear to be a non-adaptive
passive response? (For example, lowered
clutch size under poor nutrition), may in fact be
an evolved plastic response to maintain egg
size, oocyte development rate, or female
survival. As such, canalizations in physiology,
life history, and development are often
accomplished via phenotypic plasticity (Stearns
et al., 1992; Padilla and Savedo, 2013).
Contribution of Phenotypic Plasticity to
Speciation
There are different hypothetical pathways for
this to occur but one possible pathway would
Page 3
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be the following (Jablonka et al., 1998; WestEberhard, 2003):
1) Trait Origin via Phenotypic Plasticity - the
production of an environment induced
alteration of the phenotype. This could be
passive, and be detrimental, neutral, or
beneficial with regard to fitness.
2) Phenotypic Accommodation, whereby the
individual
accommodates
the
changed
phenotype by adaptively altering additional
phenotypic traits, such as physiology, behavior,
or morphology (Jablonka et al., 1998; WestEberhard, 2003).
3) Genetic Accommodation — assuming
population genetic variation in most traits, the
recurrence of this particular environmental
induction (Dark color) in numerous individuals
and generations would allow this novel
phenotype to be tested repeatedly in the new
environment and among a vast assortment of
genetic variants (West-Eberhard, 2003).
Examples of genetic accommodation in this
hypothetical case might be better nocturnal
eyesight or longer antennae for non-visual
sensing (Piggliucci, 2001).
4) Adjustment of the capacity and shape of the
reaction norm via the Baldwin effect Here,
natural selection alters the frequency of genes
and gene combinations that influence the
expression of the plasticity – genes that do not
produce the optimal plastic response are
eliminated (Agrawal, 2001;Mondor et al.,
2005).
5) Genetic Assimilation — an evolutionary
mechanism by which environmentally induced
(facultative) traits become genetically fixed
(Obligatory) (Agrawal, 2001; Mondor et al.,
2005).
6)
Plasticity Change in the World

over this last decade of almost 2°C. This
increase in temperature has caused an increase
in abundance of white spruce cones, the main
food source for winter and spring reproduction.
In response, the mean lifetime parturition date
of this species has advanced by 18 days (Poinar
and Yanoviak, 2008).

Unprecedented rates of climate change are
predicted to occur over the next 100 years as a
result of human activity. Phenotypic plasticity
is a key mechanism with which organisms can
cope with a changing climate, as it allows
individuals to respond to change within their
lifetime (Whiteman, 1994; Mondor et al.,
2005; Padilla and Savedo, 2013).
The North
American
Red
Squirrel Tamiasciurushudsonicus
has
experienced an increase in average temperature
EPIC@2020

Phenotypic Plasticity and the Epigenetics of
Human Disease and Ageing
The revolutionof phenotypic plasticity started
when scientists realised that a human physical
performance could be improved through
physical training. Exercised muscles responded
to the stimulation, and remodelled to improve
performance. Scientists have characterised
numerous physiological aspects of this
phenomenon across a range of tissues, and with
the advent of modern molecular tools, it has
proved possible to uncover some of the
mechanisms that underpin the phenomenon
(Phillips, 2006).
Epigenetic lesions in human disease affect a
cell‘s ability to change its phenotype as
described by Feinberg, (2007):
a) There is impediment of normal development
in the case monogenic disorders such as Rett
syndrome, a defect in the normal epigenetic
apparatus.
There is failure to completely silence genes
appropriately during development because
DNA methylation (brown circles on the DNA)
proceeds normally but is not recognized owing
to
the
absence
of
the
MeCP2methylationinteracting protein (large red oval).
b) there is involvement of many epigenetic
lesions in cancer that could affect a pluripotent
programme in tissue-specific stem cells, which
may lead to an incorrect distribution of
differentiated cell lineages (indicated by the
bivalent euchromatin and heterochromatin
proteins shown in the upper left panel) as well
as normal tissue-specific silencing of gene A
and activation of gene B after differentiation.
Examples of epigenetic lesions changes in
cancer involve the following: changes in
chromatin proteins in stem cells which is as a
result of increased expression of MLL1 in
leukaemia leading to aberrant HOX expression
in differentiated cancer lineages and increased
expression of EZH2 which leads to aberrant
Page 4
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silencing of these genes in differentiated cancer
lineages.
c) Ageing consists of a loss of the normal
plasticity of response to internal and external
environmental signals. Thus the epigenome
could have an important role in ageing if the
aged epigenome is less responsive to such
signals.
For example, if a gene shows an increased
H3K9-methylation or DNA methylation, it
might
be
relatively
refractory
to
environmentally induced activation more than
if the gene had not undergone age dependent
epigenetic change.

partitioned into what is explained by VE (i.e.,
phenotypic plasticity) and all other sources of
phenotypic variation. VG X E is an important
term because it shows that different genotypes
express different plastic responses. Such
genetic variance in plasticity allows plasticity
to evolve (Schlichting and Pigliucci 1998).

Variance Partitioning
Phenotypic plasticity represents measureable
variation, and as such can often be expressed
and analyzed by Analysis of Variance,
ANOVA (Pigliucci, 2001). A statistical
measure of variation is variance, which
quantifies the deviation of values around a
mean (Pigliucci, 2001). The variance of a
phenotypic trait can be partitioned as follows:
VP = VG + VE + VGE + V error
Where:
VP = Total phenotypic variance for a trait
VG = Genetic variance (proportion of
phenotypic variation attributable to genes)
VE = Environmental variance (proportion of
variation caused by the environment)
VG x E = Genotype environment interaction
(Genetic variation for phenotypic plasticity)
error = Unexplained variance, including
developmental noise, measurement error, etc.
ANOVA can partition phenotypic variation
into the above components.
However, these terms, especially the
expression of genetic variance, are often
further divided into component parts (Debat
and David et al., 2001). Thus, experimental
designs with some form of genetic structure
(i.e., using clones, half-sibling families,
multiple populations, etc.) and environmental
treatments are extremely powerful for studying
phenotypic plasticity. Nonetheless, genetic
structure is not required for the study of
plasticity (Debat and David et al., 2001). Here,
VG and X VE are unknown, but VP can still be
EPIC@2020

However, it is clear that organisms can also
alter biochemistry, physiology, behavior, and
life history in response to the environment
(Agrawal, 2007) (Agrawal, 2007).
Conclusion
Phenotypic plasticity is widespread in nature,
and often involves ecologically relevant
behavioral, physiological, morphological and
life-historical traits. As a result, plasticity alters
numerous interactions between organisms and
their abiotic and biotic environments. Here, we
highlight an expanding body of work that
examines how plasticity can affect all levels of
ecological organization through effects on
demographic parameters, direct and indirect
species interactions, such as competition,
predation, and coexistence, and ultimately
carbon and nutrient cycles.
Recommendation
1. Phenotypic plasticity should be tested using
techniques of molecular biology.
2. Industries should dispose their waste
properly to make sure that the trash does not
harm living organism.
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Abstract : Up Flow Anaerobic sludge blanket
(UASB) reactor is widely used around the
world to treat various domestic as well as
industrial waste water. With advantages like
production of biogas, no needs of support
structure for development of microorganisms
and high rate of biomass etc. However
different range and parameter influence the
performance of UASB. The purpose of this
study was on the effect of sulfate on biogas
production and COD removal in UASB
treating Domestic wastewater. The Process in
anaerobic treatment and process parameter of
UASB reactor were discussed in this work.
Sulfate effect on UASB process with
reference to Methane production and H2S
generation were discussed. The COD/So42ratio effect on UASB reactor process were
also discussed in this.
Keyword-COD,
Domestic
wastewater,
Methane, Sulfate, UASB
1.

Introduction

Waste water to be treated is inlets at bottom
with up flaw direction through an activated
sludge in the reactor, which is generally in the
form of granular blanket. The activated sludge
blanket have good stability at suspended form
and do not get washed out under high velocity
condition and therefore provide good treatment
efficiency when the waste water comes in
contact with the sludge blanket. The gases
produced under anaerobic condition cause
internal mixing, which helps in the formation
and maintenance of biogas granular and gasEPIC@2020

liquid-solid separator is added on the top of the
reactor for the effective segregation gas, liquid
and granular. (Daud et al., 2018).

Figure 1 Schematic diagram of a UASB
Reactor
(Source:https://www.engineeringexcelspreadsheets.com/wpco
ntent/uploads/2017/05/Flow-Diagram.jpg)

Anaerobic treatment is a biological process in
which anaerobic microorganisms break the
organic material in the absence of oxygen.
Once of the end product is biogas, which is
combusted to generate electricity and heat, or
can be processed in renewable natural gas and
transportation fuels. (Abdelgadir et al., 2014)

Figure 2 Anaerobic Digestion process flow
(Source:https://www.researchgate.net/figure/A
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naerobic-Digestion-process-flowchart_fig2_
268741265)

conducted at an average ambient temperature
of 30oC. Three reactors were inoculated with

Although the presence of sulfur compounds is
vital for biosynthesis reaction, high sulfate
concentration in fed may cause inhibitory
effect on anaerobic reactor and units.
Furthermore, the produced sulfide causes
sludge bulking in the activated sludge posttreatment unit due to the growth of sulfide
oxidizing bacteria. Hydrogen sulfide is also
highly corrosive and has obnoxious order. The
inhibitory effect of sulfate ions might be
different as various reaction tack place. Sulfate
ions enhance SRB to grow rapidly and become
a competitor for MPB(Shayegan et al., 2003).
UASB efficiency is affected by increasing
sulfate ions. As a consequence, for wastewater
containing high BOD concentration and sulfate
ions, although the anaerobic treatment may be
an appropriate choice, the high concentration
of sulfate ions may cause problem with respect
to UASB efficiency(Shayegan et al., 2003).
The influent COD to SO42- ration is an

different types of seed sludge, namely: sludge
from a facultative waste stabilization pond,
anaerobically digested sludge and sludge from
a UASB reactor treating a distillery
wastewater. The fourth reactor was started
without inoculums and was

important parameter affecting the competition
between sulfate reducing bacteria and other
anaerobic bacteria involved in anaerobic waste
water treatment. COD/SO42- ration higher
than 10 is necessary for successful anaerobic
treatment.(Hu et al., 2015)
2.

Critical Literature Review

The literature review is on UASB efficiency
depending on various parameter and that
directly or indirectly affect on methane
production. Then major finding has been
stated, explaining the very significant finding
of this literature review stating their advantaged
and factor affecting

(Gnanadipathy & Polprasert, 1993)This
study was a feasibility of employing pilot-scale
up flow anaerobic sludge blanket (UASB)
reactors to treat a domestic (or relatively lowstrength) wastewater. Four 30-1 UASB
reactors, each with a 0.15-m inner diameter and
2-m height were used in this study which was
EPIC@2020

studied for possible self inoculation. Domestic
wastewater was mixed with a stock glucose
solution to increase the influent COD
concentrations to about 600 mg/l. All four
reactors were started with a hydraulic retention
time (HRT) of 24 h, and this HRT was later
reduced to 12, 6 and 3 h, consecutively,
corresponding to the organic loading rates
(OLR) of 0.4-0.6, 0.9-1.4, 1.8-2.8 and 3.6-6.0
kg COD/(m3.d), respectively. At the highest
OLR or shortest HRT, there was about 90%
removal of the influent COD in Reactors 1-3
while the methane (CH,) production rate was
found to be 150 NI/kg COD removed with a
methane (CH4) content of 75%. Reactor 4,
without inoculation, could not develop
sufficient amount of biomass to withstand the
high OLR and its performance deteriorated at
the HRT of 3 and 6h.

(Daud et al., 2018) The author research
that process parameters such as temperature,
hydraulic retention time (HRT), organic
loading rate (OLR), sludge retention time, pH,
granulation, and mixing are effects on the
performance of UASB reactor.

(Jenicek et al., 2007)Presence of
sulphates (soluble or insoluble) in reacting
milieu should be avoided as their reduction by
sulphate reducing bacteria to hydrogen
sulphide can increase H2S contents in biogas
to very high values.

(Owusu-Agyeman et al., 2019)This study
was carried out to investigate the relationship
between the methane producing pathways and
the characteristics of anaerobic granules
treating municipal wastewater. For this
purpose, two pilot scale up flow anaerobic
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sludge blanket reactors with different granule
size distribution (1– 2mm and 3–4 mm) were
investigated at operating temperatures of 20 °C
and 28 °C for 239 days. There was an increased
and stable biogas production when the
temperature was elevated to 28 °C likely due to
a reduction in methane solubility.

(Isa et al., 1986) The effect of different
Sulfur compounds on methane production
relative to sulfate reduction in high-rate
anaerobic digestion was evaluated. High free
H2S affected the sulfate-reducing bacteria.
Format and acetate supported the sulfatereducing bacteria very poorly.

(Shayegan et al., 2003) UASB reactors
R1, R2, R3 and R4 were used to study the
effect of sulfate concentration on granule
formation. Diluted molasses with COD range
00.1300 mg/ l were used as feed and
acclimated cow manure was used as seed.
Concentration of sulfate ions increases in the
four reactors were 100, 500, 1000 and 1500
mg/l range. sludge Granules blanket were
observed in R2 after 33 days from startup time,
while in R1 and R3 granules appeared after 45
days. No sludge Granules blanket were formed
in R4. Sulfate reduction efficiencies were 84,
89, 71.5 and 59.4 % while corresponding COD
removal efficiencies were 85, 91, 84 and 77%
for reactorR1 to R4 respectively. Temperature
kept at 30ºC all experiments and the best pH
for granulation was found to be 7.00.

settler surfaces (11.0–17.8 g CH4 m_2 d_1
and 0.21 to 0.37 g S m/d). The decrease of
dissolved methane and dissolved hydrogen
sulfide was very large in the discharging
hydraulic structures very close to the reactor
(>60 and >80%, respectively), largely due to
the loss to the atmosphere, indicating that the
concentration of these compounds will
probably fall to values close to zero in the near
downstream structures.

(B. Brahmacharimayum 2014) author
studied sulfate reduction and sulfide oxidation
potential were observed over a period of 35
months. Regarding the sulfate reduction
efficiency, the PBR was able to achieve more
than 90% sulfate reduction could be achieved
with 2000 mg/L sulfate concentration when
lactate was used as the carbon source. The
formation of elemental sulfur was observed
even in anaerobic condition which might be
most probably due to the reaction between the
sulfides and sulfites.

(Jing et al., 2013) author find an
appropriate method for sulfate-rich wastewater
containing ethanol and acetate with
COD/sulfate ratio of 1, a UASB reactor was
operated for more than 180 days. The results
indicated that this system removed more than
80% of COD and 30% of sulfate with HRT
above 6 h and OLR below 12.3 g COD/L d.
Further HRT decrease caused volatile fatty
acids
accumulation
and
performance
deterioration. Except at HRT of 2 h, COD and
electron flow were mostly utilized by methaneproducing archaea (MPA), and methane yield
remained in the range of 0.18–0.24 LCH4/g
COD.

(Hu et al., 2015)The effect of the
chemical
oxygen
demand/sulfate
(COD/SO42_) ratio on the anaerobic treatment
of synthetic chemical wastewater containing
acetate, ethanol, and sulfate, was investigated
using a UASB reactor. The experimental
results show that at a COD/SO42_ ratio of 20
and a COD loading rate of 25.2 g COD L d, a



(C. L. Souza et al., 2012)The release of
CH4 and H2S in UASB reactors was evaluated
with the aim to quantify the emissions from the
liquid surfaces (three-phase separator and
settler compartment) and also from the
reactor’s discharge hydraulic structures. The
studies were carried out in two pilot- (360 L)
and one demo-scale (14 m3) UASB reactors
treating domestic wastewater. As expected, the
release rates were much higher across the
gas/liquid interfaces of the three-phase
separators (5.4–9.7 kg CH4 m/d and 23.0–35.8
g S m/d) as compared with the quiescent
EPIC@2020
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COD removal of as high as 87.8% was
maintained. At a COD/SO42_ ratio of 0.5
(sulfate concentration 6000 mg L), however,
the COD removal was 79.2% and the methane
yield was 0.20 LCH4 g COD. The conversion
of influent COD to methane dropped from
80.5% to 54.4% as the COD/SO4 ratio
decreased from 20 to 0.5. At all the
COD/SO42_ ratios applied, over 79.4% of the
total electron flow was utilized by methaneproducing archaea (MPA), indicating that
methane fermentation was the predominant
reaction.

(M. E. Souza, 1986) this paper describes
and discusses the principal ideas and
parameters related to the application, design
and operation of wastewater treatment systems
using the up flow anaerobic sludge blanket
reactor (UASB).

(Zhao, 2011) This study evaluates the
effect of temperature on biogas production and
COD total removal in Line 4-UASB system
treating domestic wastewater in Hammarby
Sjöstadsverk. The biogas production analysis is
focus on UASB 1. Temperature rising from
19°Cto 35°C achieves a general benefit result
in methane yield rate and COD total removal
efficiency. The best methane yield rate and
COD total removal rate are 0.167l/g COD total
and 56.84% respectively at highest working
temperature
33.4°C
with
OLR
3.072gCODtotal/(l*day) and HRT 4.2h.

(van den Brand et al., 2018) this study
evaluates the proliferation of SRB at pilot-scale
in a moderate climate. These studies revealed
that SRB were present and active in the pilot
fed with domestic wastewater at 13°C, and
outcome Methanogens. Stable, smooth and
well-settled granule formation occurred, which
is beneficial for full- scale application.

producing bacteria that is indirectly on
anaerobic process which is organic matter
decomposition
decreases,
also
sulfate
inhibitory effect in UASB reactor which effect
on process parameter of UASB reactor.
COD/SO42- ratio is effect on COD removal

3.

Conclusion

The effect of Sulfate on UASB is as same as
other process parameter. As per literature study
the sulfate is directly effect on methane
EPIC@2020

efficiency and Sludge blanket. More sulfates
generate more H2S in biogas production which
decrease the energy recovery in UASB reactor.
H2S highly corrosive and have obnoxious
order.
4.
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ABSTRACT: The ground water quality is
determined in Amar singhka Gada villages of
Ghatol block that lays in Banswara southern
parts of Rajasthan, where from village ground
water samples are under studied for Physicochemical status of ground water. In Physicochemical analysis, various quality parameterare
measured including pH, total dissolved solids
(TDS), Fluoride(F-), Chloride(Cl-), Iron (Fe)
and Nitrate (NO3-) concentration present in
ground water. Also all parameters were
compared with WHO standards of water quality.
Keywords: Ground water, physico-chemical
analysis, Chloride, Nitrate, Fluoride, TDS, Ghatol
block of Banswara.
I. INTRODUCTION
Water plays an essential role in human life.
Although statistics, the WHO reports that
approximately 36% of urban and 65% of rural
Indian were without access to safe drinking
water1. Fresh water is one of the most important
resources crucial for the survival of all the living
beings. It is even more important for the human
being as they depend upon it for food production,
industrial and waste disposal, as well as cultural
requirement2. Human and ecological use of
ground water depends upon ambient water quality.
Human alteration of the landscape has an
extensive influence on watershed hydrology3.
Ground water plugs an integral role in human life.
The consequences
of urbanization and
EPIC@2020

industrialization leads to spoil the water for
agricultural purposes ground water is explored in
rural especially in those areas where other sources
of water like dam and river or a canal is not
considerable4-6. During last decade, this is
observed that ground water get pollute harshly
because of increased human activities.
Consequently number of cases of water borne
diseases has been seen which are cause to health
threats. An understanding of water chemistry is
the bases of the knowledge of the
multidimensional facet of aquatic environmental
chemistry which involves the source, composition,
reactions and transportation of water. The
constitution of water is of vital concern for the
mankind since it is directly linked with human
welfare7-11.
STUDY AREA:
Study area comprises of Banswara district of
Rajasthan state. Banswara district is one of the
thirty three district of Rajasthan state and their
administrative headquarter is located in Banswara.
It is a part of Udaipur division. Banswara district
falls within South Rajasthan in India. Its area
spread over a total geographical area of 5037 sq
km. It is also known as “City of Hundred Islands”.
In our present research paper physico-chemical
analysis was carried out for Amar Singh Ka Gada
village of Ghatol block.
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WATER SAMPLING
In present investigation different water samples
were collected in polythene bottles which were
cleaned with acid water, followed by rinsing twice
with distilled water. The water samples are
chemically analyzed. The analysis of water was
done using procedure of standard methods.
II. METHODOLOGY
The pH was measured by using Eutech-cybernetics pH meter. TDS was observed with the
help of digital water kit. Iron was determined by
spectrophotometer. Nitrate was determined by
Phenol Disulfonic method.
III. RESULT AND DISCUSSION
The results of study have been reported in the
given table 1.
pH: There was no significant change in the pH
value during the observation period ; the observed
values were in the range 7.2 to 8.1. pH was
alkaline values ranges from 7.2 to 8.1. The
maximum pH was recorded 8.1 at site no. 7. The
higher pH values observed suggests that carbon
dioxide, carbonate-bicarbonate equilibrium is
affected more due to change in physico-chemical
condition.
TDS: The total dissolved solids fluctuate from
385 mg/l to 863 mg/l. The maximum value (863
mg/l) was recorded at site no. 4. From the results,
it is clear that water samples of studied area are
not suitable for drinking in terms of TDS.
Chloride: The values of chlorides range from 40
mg/l to 150 mg/l. The maximum value (150 mg/l)
was recorded at site no. 11 while the permissible
limit of chloride prescribed by WHO for drinking
water is 200 mg/l.
Nitrates: The values of nitrate ranges from 10
mg/l to 30 mg/l. the maximum value (30 mg/l)
was observed at site no. 6. The permissible value
of NO3- is 100 mg/l; above this concentration
water becomes harmful and causes a disease
EPIC@2020
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namely methamoglobinemia in infants a condition
known as “blue baby.” The infant is being
asphyxiated because oxygen cannot be transported
by the blood. Prompt medical attention normally
results in quick recovery of the infant.
Fluoride: The value varies from 0.700 mg/l to
1.500 mg/l. The maximum value 1.500 mg/l was
observed at site no. 11 while the permissible limit
of fluoride prescribed by WHO for drinking water
is 1.45 mg/l. The fluoride levels around 0.5-1.0
mg/l reduce the risk of dental caries, while
significantly higher levels may cause skeletal
fluorosis, depending on water intake and the
fluoride content of the diet.
Sou
rce

WH
O

Fluori Nit
de
rate
(mg/l) (m
g/l)
1.0
45

Iron
(mg
/l)
0.1

Chlo
ride
(mg/
l)
200.
00

pH

TDS

6.5 500
-9.
2
IC
1.0
20 0.1 200. 7.0 500
MR
00
8.5
Table 2. Standard Values of different water
quality parameters
VI. CONCLUSION
The results depicted in the paper attributed the
quality assessment of ground water samples in the
prescribed area. A study of ground water i.e.
shallow tubewell was carried out by taking certain
important parameters like pH, TDS, Nitrate, Cl-,
F- etc. In this present investigation it was found
that the maximum parameters were not at the level
of pollution except few parameters like Fluoride
and TDS in ground water. So ground water of
village is not satisfying the requirement for the
use for drinking. From different water quality
parameters, it is suggested that further
improvement is required to treat the water at these
places.
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Table: I
Sampling Locations And Physico-Chemical parameters of Amar Singh Ka Gada
Site Sample location
No.
1.
Near Atal Seva
Kendra
2.
Near Atal Seva
Kendra
3.
Near
Kamala/
Nago House,
4.
Near G S S S
5.
Near G S S S
6.
Near G S S S
7.
Near
Badala/
Hatiya House,
8.
Near Goti/ Ditiya
House,
9.
Near Main Bus
Stand,
10. Near Main Bus
Stand
11. Near Aanganwari
Kendra
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Source
Shallow
Tubewell
Shallow
Tubewell

Fluoride Nitrate Iron
Chloride pH
TDS
(mg/l)
(mg/l) (mg/l) (mg/l)
(mg/l)
0.700
22.000 0.000 73.000
7.800 649.000
0.800

12.000 0.000

62.000

7.800 644.000

Shallow
Tubewell

0.900

15.000 0.000

40.000

8.100 585.000

Shallow
Tubewell
Shallow
Tubewell
Shallow
Tubewell
Shallow
Tubewell

1.300

28.000 0.000

121.000

7.700 863.000

1.110

27.000 0.000

62.000

8.000 720.000

1.100

30.000 0.000

73.000

8.000 705.000

1.100

20.000 0.000

41.000

8.100 532.000

Shallow
Tubewell

0.800

10.000 0.000

41.000

8.000 770.000

Shallow
Tubewell
Shallow
Tubewell
Shallow
Tubewell

1.100

20.000 0.000

80.000

7.600 627.000

1.100

11.000 0.000

70.000

7.200 628.000

1.500

10.000 0.000

150.000

7.700 384.000
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ABSTRACT: Treatment of effluent is one of
the greatest challenges faced by food
processing industry. The role of established
food processing wastewater treatment
processes
becomes
challenging
to
environmental engineers with increasing
more and more restrictive effluent quality by
water agencies. The purpose of this work is to
evaluate the generation of. Bio-gas by an anaerobic treatment of. food processing industry
wastewater.
Keywords: Anaerobic digester, Biogas, food
industry wastewater
I. INTRODUCTION
The current times are one of transition from an
economy that is linear in nature, hea
vily ‘\=/economy that is progressively more
and more relying on bio or renewable resourcebased economy where the by-products and also
the wastes again re-enter a circular economic
system. In a circular economic thought school,
ideas in view of a mixture of bio resources,
byproducts and wastes are going forth.
Consequently, there is a vast option for
anaerobic digestion systems, as multiple useful
procedure
that
affiliate
environmental
protection, re-newable energy creation,
minerals & water reusing.
Anaerobic digestion processes have the
potential to be the center of any remediation
procedure for biodegradable refuse or
wastewater rich in carbon, in conjunction with
EPIC@2020

appropriate physicochemical or biological post
treatment processes. All organic waste matter,
originating from either plant or animal sources
such as substrate of municipal solid waste,
animal waste, industrial wastewater and green
crop residues, all are suitable for use as
feedstock in biogas systems. A prime benefit of
anaerobic digestion is the ability to liberate
bio-gas, a flexible re-newable energy carrier
that can be utilized to vehicle fuel, aviation fuel
replacement, electricity generation, space
heating & instead of natural gas by injection of
biogas in the natural gas grid. Moreover, biogas can also regarded as the primary compound
for the production or synthesis of chemicals.
On the other side, organic waste stabilization &
nutrient re-distribution are, besides energy

production,
digestion.

objectives

of

any

anaerobic

o An over-view of An-aerobic Digestion:
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When organic material enters into an anaerobic
reactor, it has great fraction of suspended solids
(SS)& complex soluble matter. In an-aerobic
system, these large organic molecules are
transferred, into methane (CH4) & carbon
dioxide (CO2) by the activity of microbes. The
overall biochemical reaction can generally
express as:
An Organic material→CH4 +CO2 +H2 +NH3
+H2S
The treatment of an an-aerobic digestion
conducts in mainly three stages;
 Hydrolysis
 Acid formation &
 Methanogenesis
o Bio methanation process:
The bio-methanation procedure incorporates
the revolutionized to the CH4 under an
anaerobic atmosphere. The translation of
complex organic matters are converted to
CH4& CO2. It requires a variety of a bacterial
groups that can rely on one another for their
development &contains four reaction steps:
hydrolysis, acidogenesis, acetogenesis &
methanogenesis. Depending on the temp. at
which the procedure is occurring an an-aerobic
procedure of organic wastes is fundamental of
three types.
The Bio-methanation completed at temperature
range 45°Cto 60°C is referred to as
thermophilic, while the temperature ranging at
20°Cto 45°C is known as mesophilic. The
anaerobic assimilation of organic matter at low
temperatures (<20°C) is referred to as
psychrophilic digestion. In nature, CH4 is
formed more than a wide temperature range,
from 0°C-97°C. The bio methanation process
at meso-philic & thermo-philic ranges is well
seen and documented. Be that as it may, there
is a wide distinction in the learning about the
bio methanation process at the psychrophilic
temperature range.(Zaman 2010)[15]
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Figure 1 Metabolic courses of the
transformation of natural matter to the
methanogenic substrate (acetate, CO2 & H2) &
end of the process to CH4 & CO2

o Micro-organisms
included
in
bio
methanation under psychrophilic condition
The assimilation at the psychrophilic
temperature range appear to have filled in by
the meso-philic microorganisms integrated to
psychro-philic temperature range, & there is an
incredible difference in writing concerning
utilization of psychrophiles segregated from
permanent cold domains.
Therefore, it gives the thought the microbial
union integrated at lower-temp. reaches, to the
greater portion of the researcher for bio
methanation at the psychrophilic temperature
range are doesn’t true psychrophiles. These has
been derived from the way that true
psychrophiles won't live due to expanding
.temperature. Most of the examination
demonstrates increment in gas creation by the
improve temperature. Subsequently, it can be
gathered that these are psychrotrophs (living
creatures
that
can
withstand
warm
fluctuations).
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Some of the customary qualities demonstrated
by the organic entities during integration
procedure are decreasing in the no. of ion pair,
the side chain contribution to the uncovered
surface & the polar parts of the uncovered
surface, this may be the explanation behind
they’re brought down the action at a lower
temperature range.
Further studies are bound to find properties of
the psychrophiles and mesophylls. Moreover,
parametric studies in assessing the execution of
these psychrophiles in the bio methanation
procedure to be completed.(Kashyap, Dadhich,
and Sharma 2003)

alkalinity, adsorption of volatile fatty acids, gas
yield & its composition were observed.
Changes in the load, reflected as slow
responses in the Gas-phase parameters. The
superiority of VFA for indicating an
overloaded microbial system was evident,
however, pH, as well as alkalinity, also came
about as well monitoring characteristics.
Despite the above, the chances of using pH as
an indicator for the process are strongly
dependent on the buffering capacity. In this
study, a strong relationship between the
buffering effect of the scheme and the
carbohydrate measure was observed.

II. LITERATURE REVIEW
Akunna, Bizeau, & Moletta, 1992 have
concluded, based upon their Laboratory‐scale
tests of completely mixed anaerobic digesters
fed using synthetic lab mixed wastewaters
containing nitrates & nitrites& with glucose,
the only source of carbo-hydrate. This paper
investigates the de-nitrification potentials of
an-aerobic digester in the presence of nitrate &
nitrite. At fixed COD and HRT, the input
nitrate and nitrite concentration convert CH4
obtain without de.nitrification occurred at ratio
of COD / N‐NOX greater than 53;
denitrification & CH4 yield at 8.86 less than
COD / N‐NOX less than 53 & only denitrification at COD/N‐NOX less than 8.86. At
COD/N‐NOX greater than 53, ammonia
formation appeared to mainly nitrate and nitrite
reduction. The successful competition of
ammonia formers over the true de-nitrifies at
higher ratios was referred to the lower initial
nitrate & nitrite concentrations.

Maya Altamira et al. 2008 In this study, they
have keyed out that due to the characteristics of
wastewater, the theoretical & practical methane
potential varies. The CH4(Ultimate practical)
yield (Bop) were relate to the CH4(Theoretical)
yield (Both) to find the bio-degradability of the
used wastewater & the impact of their Physiochemical parameters. The evaluating method
put into appraised the wastewater’s organic
portion to prove effect of the evaluation of their
theo-retical production. The Substrate to
inoculum ratio, the dilution factor of the
wastewater’s aspect the Bop individually in
each of the wastewaters evaluated. Chemical
oxygen demand (COD) proportions didn’t
explain any impact on Bop; otherwhile, that
was explored that they were averse truly by
proportion of total in-organic carbon when
effluents were 25% & 50% diluted & averse
not truly by proportion of total acetate when
effluents were undiluted. Carbon compound &
protein proportion affect not truly to the max.
estimated Bop.

Björnsson, Murto, & Mattiasson, 2000 have
studied anaerobic digesters at municipal
effluent treatment plants operate on sludge left
after the treatment are co-digested along with
food processing waste which is a carbohydraterich. At a constant pH of 6.8, the parameters of
EPIC@2020

Fantozzi and Buratti 2009 have been studied
curious mixtures were digested in a singlephase, batch process in lab-scale meso-philic
an-aerobic digester at the Bio-mass Research
Centre Laboratory (University of Perugia).
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The production & its composition of bio-gas
were measured and cumulative curves were
calculated from the different substrates. Two
experiment were carried out, in the 1st tried the
three mixtures of non-vegetarian fertilizer and
in the 2nd tried the animal & vegetal biomasses
(chicken & cow-dunk fertilizer, olive coat)
with multiple inoculate (digested sludge). In
the 1st , pig-manure mixture indicate the max
bio-gas yield of 0.35 N m3 / kg & energy
generation is 1.35 k Wh / kg VS; & 2nd is
separate in generating bio-gas to the discrete
inoculate were analyzed and found that olive
husk with piggery fertilizer an-aerobically
digested as inoculum indicated the more biogas of 0.28 N m3 / kg VS & CH4 production of
0.11 .N m3 / kg VS, similar to energy obtain of
1.07 k Wh / kg VS. All the results received to
the lab-scale an-aerobic digester is as good as
the worth in this article for various biomasses
& in special for olive coat, dairy fertilizer, &
chicken fertilizer.

implied that the U-MAR could be used
affectively for the cure of effluent containing
greater COD on cassava starch production.

Sun et al. 2012 have been investigated the
Anaerobic treatment using an up flow several
stage an-aerobic reactor of cassava starch
wastewaters. The outcome indicates that the
inauguration was achieved in 22 days. The
max. .87.9% Chemical Oxygen Demand
(COD) was eliminated at a Hydraulic Retention
Time (HRT) of .6.0h at specific concentration
of 4000 mg/L.: Furthermore, .77.5% - 92.0%
COD was fallen as organic loading rates in
10.2 - 40.0 kgCOD/(m3d) at specific HRT of
6.0 hour. The Grau second order kinetic model
& changed Stover Kincannon model was
utilized to construct up a kinetic model of the
experimental data. Further, the specific
methanogenic activity was of 0.31 & 0.73 g
CODCH4/ (gVSSd-1) for the 1st & 2nd feed
successively.
At
last,
morphological
examination of the sludge declared that
Methanothrix spp. & Methanosarcina spp. were
intense micro-organisms. Altogether it was
EPIC@2020

Rajagopal, et al. 2013have been carried out
the review article to compile the different
advances made in sustainable high-rate anaerobic process with put on their operation
accession
when
processing
Agri-.food
industrial effluent, since 2008. This review
studied the formation & characteristics of differ
Agri-.food industrial effluent ; the requirement
for the operation of the high-rate anaerobic
reactor, such that an up-flow an-aerobic fixed
bed reactor , an up-flow an-aerobic sludge
blanket (UASB) reactor , hybrid systems , etc.
& management problem in running condition ,
energy generation estimation , hazardous, mass
transfer considerations , modeling, technology
appraisal & good words for successful
performance.
Maamri
and
Amrani
2014
was
experimenting thermo-philic
an-aerobic
digestion of Waste Activated Sludge (WAS).
WAS is made by used of cow dung as
inoculums & Total Solids (TS) concentrations
of 12.02, 17.58, 23.28, 26.75, and 35.2 gL-1
were digested an-aerobically in a batch digester
at thermo-philic temp. at 55 °C at a retention
period of 15th days. Effect of Total Solids
percent on the quantity & quality of the
evaluated gas , the kinetics of bio-gas yield &
pH changes was study. The finding showed
that bio-gas yield, potential & rate increased by
an improoving Total Solids percent. The max.
bio-gas
produce
from
Total
Solids
concentration 12.02 , 17.58 , 23.28 , 26.75 , &
35.2 gL-1 were 0.186 , 0.189 , 0.93 , 0.213 , &
0.231 L / (gVSS) -1 , accordingly. To model
bio-gas
yield
at
various
substrate
concentrations a modified Gompertz formula
was used. This formula gave a safe estimate of
the bio-gas yield potential & the max. bio-gas
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generation (Rm) with the co-relation coefficient
(R2) is 0.996 . The digestion at Total Solids
present at
35.8 gL-1 gave the best
consequences. The max. bio-gas yield reaches
to 0.856 L day-1, and the biogas yield was
6.650 L at the remnant of the 13 day of the
practical. This quantity of bio-gas with
composition of 72.59 % of .CH4 & 23.6 % of
CO2 is equivalent to 190.00 k Wh of electricity.
An effective feedstock for bio-gas yield, giving
a great cumulative bio-gas yields these
outcome exhibits that were mixed with cow
dung.
Krishna and Kalamdhad 2014 studied food
waste for the yield of biogas with greater
decomposition rate can be efficiently digested
an-aerobically. An an-aerobic digestion can be
a more serious option as a energy source as the
fossil-fuel reserves declining. The byproducts
such as bio-gas with 50-60 % CH4 content can
be used as renewable energy & the at least
digested sludge as a compost. An-aerobic
digestion is a corrected technology but though
it has some technological problems like,
organic loading rate, SRT, bio-gas composition
& specific gas generation. Also, technical
understandings like C/N, VFA generation, pH
changes & nutrient concentration phase
difficulties in running reactors for solid organic
wastes. An over-view of some technical side of
an-aerobic digestion is reported, considering
special for the digestion of food waste & its
bio-chemical reactions. It also describes food
waste as the substrate & its optimal conditions
for the increased activity of bio-gas output. At
last, it has been reviewed about that the
operation of the various pre-handling methods
& an-aerobic reactor configurations increase
methane content in the biogas for the digestion
of food waste for.

as discussions on the restrains and
opportunities are in the heart of this article.
Approaching emissions can allow numerous
possibilities for conducting in food processing
industries more efficient. Zero-emission is a
concept of the production, manufacturing, &
utilization of stocks & services to an
establishment that is sustainable & no impact
on the environment. The concept of generating
biogas from the effluent of the food processing
industry which is substituted as renewable fuel.
The chemical oxygen demand depletion can
achieve in the de-nitrification processes of the
nitrate & nitrite feeding reactors collate
sympathetically to the acquired from the blank
reactor when alone CH4 yield was given output
from 60 to 70%. An incorporate arrangement
can acquire a remarkable COD reduction
efficiency than instead of a single arrangement.
If the scheme is such that solid loosen is lower
& the survival in area of the various bacterial
presence included is viable.

III. CONCLUSION
Emissions due to food industry wastewater, its
application in food processing industry as well
EPIC@2020
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ABSTRACT: Noise pollution because of road
traffic is a potential danger to human
wellbeing. Since it is a worldwide peril, the
quick urbanization and exponential traffic
development have bothered the issue.
Populace living along the bustling traffic
paths is persistently presented to the sound
levels which are over as far as possible. Urban
areas are erupting with rising pattern of Noise
levels over as far as possible. This steady
introduction to Noise pollution is a reason for
worry as it prompts a few antagonistic effects
on human wellbeing. Initially the paper
highlights the world wide scenario of CVD,
facts finding related to the speculation of a
long haul relationship between road traffic
Noise exposures and the occurrence of
ischemic heart disease and cere-brovascular
disease, showcasing the realities of day and
night noise levels of few cities of India. The
present audit features the genuine wellbeing
risks of road traffic Noise which should be
controlled particularly confirms identified
with CVD's.
Key Points: Condition, CVD, Noise, Traffic,
Wellbeing
I. INTRODUCTION
Recent decades have offered ascend to another
phenomenon: the introduction of the megacity.
Socio segment changes have prompted the
arrangement of thickly populated metropolitan
territories. Despite the fact that urbanization
offers various chances, the move towards urban
life likewise carries with it new and one of a
kind wellbeing challenges. Because of the
expanding interest for portability as of late, the
EPIC@2020

logical appraisal of Noise actuated wellbeing
impacts in the populace comes into center.
The road activity is one of the basic supporters
of Noise in the present decade causing
undesirable living condition in urban region
inferable
from
Urbanization,
financial
improvement and mechanized vehicle which
are the bit of the basic roles for typical
pollution presentation and flourishing effects.
Mounting volumes of noise pollution in very
urban territories is seen as a champion among
the most objective and pressing issues which is
the extra, bothering, disturbing and truly
hazardous Noise in the earth. Road traffic
Noise is for the most part created from the
motor and from frictional contact between the
wheels, the ground and the air. Road contact
noise surpasses motor Noise at speeds higher
than 35km/hour. Vehicle noise is identified
with traffic speed. As speed-changing traffic is
noisier than consistent traffic, blockage may
add to noise. Noise from motor brakes is the
best wellspring of network grumbling against
the overwhelming vehicle industry. Our ears
are consistently analyzing living condition for
potential dangers and open doors as they are a
basic piece of the body's deterrent structure,
setting up our psyches for the battle to come
or-flight if basic and everything considered,
affecting different genuine limits. Noise may
disturb the body on the cell level such that
expands the danger of regular cardiovascular
ailment hazard factors as it triggers the body's
weight response. Noise actuates a pressure
reaction, described by enactment of the
thoughtful sensory system and expanded
degrees of hormones, which will start spin-off
and eventually lead to vascular harm. Your
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danger of coronary episode increments with the
measure of traffic Noise to which you are
uncovered. The expansion in hazard - however
slight - is most noteworthy with road since
Noise is related with oxidative stress, vascular
dysfunction, autonomic imbalance and
metabolic abnormalities. Stress response in the
nervous system is activated by exposure to
noise and prompts a surge of hormones, which
damages the blood vessels. This draws prompt
serious
endeavours
towards
powerful
counteraction of traffic Noise.

disappointments are at risk for 7.7 million of
the full scale CVD destruction, strokes are
liable for 6.2 million of the total CVD
passing's, cholesterol is connected with around
4 million spending's for every year. This makes
it the principle wellspring of death on the
planet today. In excess of seventy five percent
of CVD passings occur in low-and focus pay
countries. Out of the 17 million sudden
misfortunes (more youthful than 70) in view of
non-transferable ailment in 2015, 82% are in
low-and focus pay countries, and 37% are
realized by CVDs. This is required to create to
more than 23.6 million by 2030. At present, the
main source of annual global deaths is shown
in Fig. 1

II. World Wide Scenario of CVD
Since it is a worldwide peril, the fast
urbanization
and
exponential
traffic
development have irritated the issue. Populace
living along the bustling traffic paths is
constantly presented to the sound levels which
are over as far as possible. This steady
presentation to Noise pollution is a reason for
worry as it prompts a few antagonistic effects
on human wellbeing.
In Europe, traffic noise is liable for 18 000
unexpected losses, 1.7 million instances of
hypertension, and 80,000 hospitalizations every
year. The World Health Organization (WHO)
has expressed that the next long periods of
solid life are lost yearly in Western Europe –
61,000 because of ischemic coronary illness,
45 000 because of subjective impedances in
youth, 903 000 because of rest unsettling
influence, 22 000 because of tinnitus and 654
000 because of Noise disturbance.
As indicated by WHO on seventeenth May,
2017, CVDs are the number 1 purpose behind
death exhaustively a bigger number of people
kick the basin consistently from CVDs than
from some other explanation, for instance,
dangerous
developments
8.2
million,
respiratory sickness 4.0 million and diabetes
1.5 million.. A normal 17.9 million people
kicked the bucket from CVDs in 2016,
addressing 31% of each and every overall
passing. Of these passing's, cardiovascular
NCEPIC@2020

Fig. 1: Annual Global Deaths
III. Fact Finding Study
Throughout the years, proof has developed for
the speculation of a long haul relationship
between road traffic Noise exposures in huge
urban community’s and the occurrence of
ischemic heart disease and cere-brovascular
disease, in the light of the outcomes from an
ongoing meta-investigation of cross-sectional
examinations.
1. Van Kempen (2002), expressed that
presentation to Noise, and ensuing irritation,
rest unsettling influence or even cardiovascular
issues, is a huge issue in the long distance
nation. Additionally,
indicated that the
explored Noise run and the organization of the
populace under scrutiny can influence these
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sorts of results. Measures expecting to diminish
Noise presentation could be valuable.
Diminishing Noise levels by around 5 dB for
each source by 2020 could practically a large
portion of the quantity of inconvenience and
rest unsettling influence which can be
accomplished by usage of the utilization of
quiet tires, sound engrossing asphalts and
speed impediments (at roadways, common and
civil roads); and progressively quiet break
frameworks and rail development for rail
traffic. Since road traffic has the greatest offer
in the rush hour gridlock related sickness
trouble, this would be a significant source to
handle. [6]
2. Furthermore, time arrangement examines
has discovered momentary relationship with
both cardiovascular dreariness and mortality.
Tobías et al. (2015) detailed a 6.6% expanded
danger of death in the old for a 1 dBA
increment in day by day Noise levels, without
any progressions subsequent to modifying for
air toxins. [12]
3. All the more starting late, Banerjee (2014)
disseminated a meta-examination including
cross-sectional contemplates on the connection
between transportation Noise presentation and
cardiovascular sickness endpoints among
grown-up populaces. Banerjee found that
individuals exhibited to Road traffic Noise
have a non-verifiably significant higher chance
of IHD than the reference gathering. The issue
regardless, is that the examinations that were
associated with Banerjee's meta-assessment
used particular reference social events. It was
illogical to decide the extension in the peril of
IHD for a particular addition in Road traffic
Noise level. [3]
4. In this issue of the journal, Munzel (2017)
and partners portray another mouse model to
evaluate the effects of normal Noise on the
cardiovascular structure, and on the cell and
nuclear
segments
relating
Noise
to
cardiovascular
affliction
pathogenesis.
Introduction to Noise for 4 days achieved

raised heartbeat and heartbeat was connected
with negative changes in vascular endothelial
limit, vascular formation of responsive oxygen
species and extended circulatory strain
hormones and biomarkers of disturbance. [8]
5. Babisch (2014) discovered almost no
indication of a higher IHD chance among
subjects living in regions with a daytime
typical sound weight level of under 60 dB(A)
over the examinations. For higher Noise
arrangements, he dependably found a higher
IHD risk among the examinations. Regardless,
the connection only here and there achieved
true importance. As a significant part of his
overview, Babisch in like manner did a metaassessment on the connection between Road
traffic Noise presentation and the event of
myocardial restricted rot. [9]
6. Vienneau D (2015) uncovered in his
investigation that the proof for an impact of
transportation noise with IHD requires further
examination into the limit and the state of the
introduction reaction affiliation, potential
wellsprings of heterogeneity and impact
alteration. Research in various social settings is
additionally critical to determine territorial and
nearby gauges for the commitment of
transportation noise to the worldwide weight of
infection. Result of results were changed into
hazard gauges per 10dB increment in
presentation. [13]
7. Halonen JI (2015) uncovered that long haul
introduction to road traffic noise was related
with little expanded dangers of all-cause
mortality and cardiovascular mortality and
horribleness in the all inclusive community,
especially for stroke in the older at moderate
degrees of road Noise presentation. Most
grounded affiliations were seen between
daytime road traffic Noise and emergency
clinic confirmations for stroke, especially in
the older (≥75 years). All in all, proof for the
unsafe wellbeing impacts of evening road
Noise was more vulnerable. [4]
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8. Héritier H (2017) work study exhibits the
effect of all significant transportation Noise
sources on cardiovascular ailments. Mid-run IR
levels around evening time (for example
among
ceaseless
and
profoundly
discontinuous) is conceivably more unsafe than
nonstop Noise levels of a similar normal level.
[5]

responses, which thusly, by means of initiation
of the thoughtful sensory system and expanded
discharge of pressure hormones, favours the
advancement of oxidative pressure and
provocative procedures, bringing about
interruption of vascular and endothelial
capacity. Just as the rise of endothelial
brokenness and the related negative effect on
pulse guideline, the Noise related improvement
of further hazard factors, for example, raised
circulatory strain, ascends in blood lipids and
glucose, expanded heart yield, raised blood
thickness, and enactment of blood coagulation
prompts a higher danger of cardiovascular
disease.
Likewise, in a field study carried out by
Kempen EEM Van [6] , WHO considers
normal night time Noise levels of LAeq,
outside 55 dB as a between time objective
when the suggested rule estimation of 40 dB
not feasible in the present moment for the
avoidance of noise actuated wellbeing impacts?
In aggregate, night time Noise has been
appeared to influence both autonomic guideline
(by means of increments in pulse interceded by
thoughtful
enactment
as
well
as
parasympathetic withdrawal 51 – 53 and with
increments in blood pressure54) and,
legitimately, vascular capacity through the
acceptance
of
endothelial
brokenness.
Significantly, both endothelial brokenness and
decreased pulse fluctuation have been
exhibited to have prognostic incentive in
patients with fringe corridor sickness, blood
vessel hypertension, and patients with an
intense coronary disorder or interminable
stable coronary conduit infection. 55 – 57 taken
together, these perceptions give a natural basis
to the expanded rate of blood vessel
hypertension, myocardial dead tissue, and
stroke in subjects with long haul presentation
to important Noise levels.

IV. Realities of Day and Night Noise Levels
of Few Cities of India
The endorsed standard of noise pollution in
business territories, it is 65 dB and 55 dB while
in local locations it is 55 dB and 45 dB during
daytime (Day Time will mean from 6.00 a.m.
to 10.00 p.m. (16 hours) and (Night Time will
mean from 10-00 p.m. to 6.00 a.m. (8 hours)
separately and particularly for bed room 25db
and family room 40db. Day Time will mean
from 6.00 a.m. to 10.00 p.m. (16 hours). N.
Garg (2017), uncovers in his examination
about the greatness of noise levels checked in
the noisiest city of India and contrasted them
and encompassing Noise principles (2017). The
record is as appeared in Table 1:
Table 1: Day and Night Time Noise Levels
of Few Cities in India
City
Day
time Night Time
level
Level
Hyderabad,
Punjagutta

83

76

Kolkatta (Gole 87
Park)

81

Lucknow
(Huzarat Ganj)

71

74

Mumbai
77
71
MPCB Head
Quarter
Evidential writing study uncovers that the
Noise levels are over as far as possible and
long haul noise may prompt pressure
NCEPIC@2020
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Cardiovascular hazard factor. Noise initiated
rest aggravation establishes a significant
instrument on the pathway from interminable
Noise introduction to the improvement of
unfriendly wellbeing impacts. Looking to the
disturbing ascent in Noise levels in urban
zones, the outcomes call for more activities
planned for lessening natural noise introduction
levels to advance cardiovascular and general
wellbeing. Noise relief strategies need to think
about the medicinal ramifications of ecological
Noise
presentation.
Noise
moderation
procedures to improve general wellbeing
incorporate noise decrease at the source,
dynamic noise control (for example Noise
streamlined adopt off and strategy systems),
improved traffic activities (counting traffic
curfews), better infrastructural arranging, better
stable protection in circumstances where
different alternatives are not plausible like
soundproofing your windows and utilizing
noise-blocking earphones to lessen the effect of
noise pollution. Additionally policymakers
should roll out an improvement on worthy
decibel-level cut off points.
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ABSTRACT: Refused electrical or electronic
equipments refer to E-waste. Developing
countries are not much aware of this growing
e-waste pollution, which if not handled
properly can be hazardous to life and
environment. E-waste if recycled can be
beneficial as it contains materials which have
good economic value. This paper reviews ewaste as a potential hazard and will discuss its
management methods and Indian scenario.
Keywords: Electronic waste, E-Waste,
Sustainable development, Pollution, Green
computing.
I. INTRODUCTION
E-waste comprises of computers, laptops,
household appliances (induction, geyser,
refrigerators, air conditioners, television,
washing machine, toaster, iron, dishwasher,
etc), mobile phones, electrical wires, rejects
from manufacturing, repair, etc. With rapid
technology advancement, e-waste is a global
concern and threat to environment as it
contains some toxic components. Valuable
materials like iron, copper, gold, aluminium etc
is around 60% and toxic components are 2.70%
[1]. E-waste is the fastest growing part of the
overall waste stream at 3–5% per year. Global
generation of e-waste is about 50 million
tonnes. Most of the materials can be recycled,
refurbished and reused from e-waste. Industrial
revolution has changed everything in the past
century but is also the reason behind the
pollution today. E-waste has toxic materials
like cadmium, lead, cobalt, chromium, barium,
bromine, plastic, poly vinyl chloride (PVC),
polychlorinated biphenyl (PCB), mercury,
barium, beryllium, etc. Unawareness of
EPIC@2020

handling and management of waste leads to
burning of e-waste and as a result dioxins,
toxic fumes, furans are released into the
atmosphere that causes serious diseases like
asthmatic bronchitis, cancer, mercury can enter
through food chain due to bio accumulation of
fishes, cadmium is carcinogenic and it gets into
surface water and groundwater through dust,
heart and liver are affected due to barium etc.
Improper management leads to landfill of the
waste thereby contaminating soil and
groundwater. Waste treatment and material
recovery is equally important for e-waste
management. Although, the process is very
complex and it takes a lot of time to dispose
and recover. [1]. Developed countries transport
large amount of e-waste to undeveloped and
developing
countries
where
recycling
techniques are only burning and dissolution of
materials in strong acids with hardly any
measures to protect life and environment.
Exporting of E-waste to developing countries
and recycling methods without proper
measures to protect human health and
environment are illegal according to the Basel
Convention [2]. The objective of this paper is
to focus on the electronic waste issues in India,
its present reality and e-waste management
methods.
II. E-WASTE MANAGEMENT METHODS
Metal recovery from e-waste in sustainable
manner is a challenge. Chemical and
mechanical methods are usually used, but it
leads to secondary pollution for which another
treatment is mandatory or the methods are
costly. Whereas biological treatment is an
environmentally sound approach. Microbial
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metabolisms are used to apply the potential
microorganisms to extract metals and
converting pollutants or metals from harmful or
hazardous to non-hazardous or less hazardous
form. The following are some of the microbial
metabolisms; biomineralization, biosorption,
bioleaching,
biotransformation,
bioaccumulation, and
bioelectrochemical
methods [7].
Around 20 million household appliances and
70 million mobile phones reach to the end-oflife each year. Methods to dispose e-waste in
reasonable size or capacity are there but due to
increasing waste generation, waste disposal is
challenging. There are strategies which can
help to reduce the e-waste production. Life
Cycle Assessment (LCA): It is a tool used for
designing eco-friendly electronic appliance so
as to minimize E-waste issue. Multi-Criteria
Analysis (MCA): This Tool is used to select
best strategy and manufacturing method for a
specific product by analyzing different
scenarios and has varied criteria that results in
the most convenient and beneficial method for
a product. Extended Producer Responsibility
(EPR): According to this policy approach the
producer’s responsibility is extended to the
treatment and disposal for post-consumer
products. Producers are asked to substitute
hazardous material with harmless and efficient
material. Customers should be given incentive
by manufacturer at exchange of old product
with new one [2]. Material Flow Analysis
(MFA): A tool used to study the route of ewaste flowing into recycling centers, or
disposal areas by linking sources, pathways,
intermediate and last destinations of the waste.
The assessment is carried out in terms of
environment, economic, social values [3].
Recycle: Recycling prevents hazardous
materials like lead, mercury, etc out of
landfills. It can also replace product which
requires to be manufactured for saving further
energy and emissions.

Green Computing, green IT, or ICT
sustainability: This technology’s aim is to
achieve highest possible environmental
sustainability for the best possible operating of
the computer and other peripheral devices to
minimize their harmful effects; the aim is also
at achieving paperless office. The approaches
for green computing are as follows: Green use:
Reducing the electricity consumption of
computers and their peripheral devices and
utilizing them in an environmentally sound
manner. Green manufacturing: By minimizing
waste during the production of computers and
other subsystems to reduce the environmental
impact. Green design: To design energyefficient computers and their peripherals like
printers, projectors, etc. Green disposal: It can
be achieved by following the three principles:
Reuse by donating the computers to those in
need. Refurbish by upgrading the computer
despite of discarding them by replacing RAM
or Hard disk. Never discard a computer instead
recycle
them
[4].Virtualization,
cloud
computing are also some of the approaches
towards green computing [5].
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III. INDIAN SCENARIO
India ranks fifth in producing e-waste among
all the countries in the world. 80 % of e-waste
produced in the United States, contributes to
the global “hidden flow” of e-waste. The 20%
of e-waste produced in the United States which
is recycled includes the “official” export of ewaste to India and China [6]. The e-waste
imported unofficially is generally handled by
informal sector which is the main problem
behind improper e-waste management in India.
Prohibited wastes are also imported in India
annually around 50 lakh tonnes [2].
Maharashtra produces highest amount of ewaste in India.
The following are the issues related to e-waste
in India: No definite official data is available
for the amount of waste generated and disposed
of in India, only estimations exist. Most of the
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e-waste activities are done manually in India
[2]. Waste management, dominated by
informal sector is a huge hurdle in India.
Involvement of child labor that too without
appropriate
protection
and
safeguard.
Ineffective legislation (failure in successful
implementation of E-waste management rules).
Lack of incentive schemes; incentive should be
given to people working for handling e-waste.
Working conditions in informal sector is only a
little worse than formal sector. Lack of
infrastructure; waste generation compared to
recycling facilities is too high. Awareness is
too limited as involvement of women and child
labor is seen as well as schools are situated
near dumping yards and children are affected
severely. High cost of setting up recycling
facility as cost of technologies for recycling are
high and thus requires high investment
therefore, formal sector has a lot to work on
this management issue. Research in e-waste
management should be primary concern to the
government [1].
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III. CONCLUSION
Awareness,
training
programs,
proper
implementation of E-waste management rules
should be the top priority to manage e-waste in
India. Children and women are adversely
affected due to lack of awareness. Awareness
for Waste Prevention should be given more
importance. Accurate e-waste generation must
be known first to carry out significant waste
management. Research on green computing
and metal extraction through biotechnology
approach should be encouraged in this field.
Stringent rules and regulations ought to be
imposed on the illegal import and inappropriate
waste management. Improper segregation of
solid waste management is also one of the
reasons behind the unsound e-waste
management. Effectuation of sustainable waste
management from collection, recycling to
disposal of e-waste needs to be goal of India.
EPIC@2020
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ABSTRACT: With the increase of development
and other activities the problems related to the
quality of water is also increasing. Among all
the available water resources, groundwater is
an essential and vital component of any life
support system in a country like INDIA. It is
not only the basic need for human existence
but also a vital input for all development
activities. Therefore, it becomes necessary to
assess the groundwater. The quality of water
is determined by its physical, chemical and
biological characteristics. This paper aims to
assess the groundwater for drinking and
irrigation purpose through various physicochemical parameters and calculating Water
Quality Index (WQI). An Indian standard (IS:
10500-2012 and IS: 11624-1986) has given
the specification for drinking and irrigation
purpose from which some parameters are
discussed in this paper.
Keywords: Groundwater, physico-chemical,
Water Quality Index (WQI)
I. INTRODUCTION
The safe, portable water is absolutely essential
for healthy living. Fresh water makes up a very
small fraction of all water on the planet.
Surface and groundwater are two major sources
of fresh water available easily. Surface water is
the water that is available above the ground and
it is naturally replenished by precipitation.
Surface water includes the water, which is
available in form of rivers, lakes, ponds,
streams, etc., whereas groundwater is the water
which is available beneath the surface of the
earth. The water that seeps below the surface of
the earth is stored or holds in the cracks and
spaces that are formed in soil and rocks. Of the
EPIC@2020

total available freshwater estimated to be
present on the earth, about 22 % exists as
groundwater, which constitutes about 97 % of
all liquid freshwater potentially available for
human use (Foster 1998). In the developing
country like India the importance of ground
water increases where the surface water is not
sufficient to fulfil the needs of all. The various
activities in India like, irrigation, washing
clothes/cars/floors,
bathing,
drinking,
gardening, etc. are performed by the use of the
ground water in urban as well as in rural areas,
among which irrigation activities use ground
water widely. The characteristic of water
changes through region to region mainly based
on geology and climate. There may also be
change in the water characteristics on a local
level depending on whether the source is from
surface water bodies (rivers and ponds) or from
groundwater aquifers with varying geology,
and whether the water has been chemically
treated. The chemical constituents of irrigation
water can affect plant growth directly through
toxicity or deficiency, or indirectly by altering
plant availability of nutrients (M.S. Islam et. al,
2009).
Quality of water can also vary,
depending on the type and quantity of
dissolved salts. The excess amount of salts
present in the water used for irrigation can be
hazardous to the crops. Salts are originated
from dissolution or weathering of rocks and
soil, including dissolution of lime, gypsum and
other slowly dissolved soil minerals. These
substances are carried with the water to
wherever it is used (UCCC, 1974; Tanji, 1990).
The main objective is to assess the
groundwater for drinking and irrigation
purpose through various physico-chemical
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parameters and calculating Water Quality
Index (WQI). An Indian standard (IS: 105002012 and IS: 11624-1986) has given the
specification for drinking and irrigation
purpose from which some parameters are
discussed in this paper.

sulphate (SO 4 2- ) of water samples of bore
wells of forty villages of Gandhinagar taluka of
Gujarat state, India. The experimental values of
water samples were compared with standard
values given by World Health Organization
(WHO) and United State Salinity Laboratory
for drinking and irrigation purposes
respectively. Water Quality Index (WQI) was
also calculated to know the overall quality of
water samples. The statistical analysis like
mean, standard deviation (SD), coefficient of
variance (% CV), analysis of variance
(ANOVA), t -test, coefficient of correlation (r)
and regression analysis of obtained data were
carried out. The results show that the quality of
water is poor and quite good for drinking and
irrigation purposes respectively. The variance
was found significant at 1% level of
significance in case of sodium and potassium
content and at 5% in case of total alkalinity and
dissolved oxygen among the four regions
(North, South, East and West) of Gandhinagar.
The linear relation also established for each
pair of water quality parameters of studied
water samples.
Omoleomo Olutoyin Omo-Irabor et.al. (2008)
investigates the natural and anthropogenic
processes that influence the chemistry of
surface and groundwater within the western
Niger Delta region using multivariate statistical
techniques. A total of 137 surface and
groundwater samples were collected between
2003 and 2007 during the rainy and dry
seasons, from 15 sites and analysed for their
physico-chemical constituents. The chemical
data set generated were subjected to Principal
Component Analysis (PCA)/Factor Analysis
(FA) and Hierarchic Cluster Analysis (HCA).
PCA is a procedure for reducing data
redundancy, while FA establishes the general
relationship among variables. CA is used to
detect spatial similarity among sampling sites.
The results indicate five dominant processes or
factors for surface water that explained 77.11%
of the variance in the data set. In groundwater,

II. LITERATURE REVIEW
Janardhana Raju (2007) have been studied the
management of water resources, quality of
water is just as important as its quantity. In
order to know the quality and/or suitability of
groundwater for domestic and irrigation in
upper Gunjanaeru River basin, 51 water
samples in post-monsoon and 46 in premonsoon seasons were collected and analyzed
for various parameters. Geological units are
alluvium, shale and quartzite. Based on the
analytical results, chemical indices like percent
sodium, sodium adsorption ratio, residual
sodium carbonate, permeability index (PI) and
chloroalkaline indices were calculated. The
pre-monsoon waters have low sodium hazard
as compared to post-monsoon season. Residual
sodium carbonate values revealed that one
sample is not suitable in both the seasons for
irrigation purposes due the occurrence of
alkaline white patches and low permeability of
the soil. The overall quality of groundwater in
post-monsoon season in all chemical
constituents is on the higher side due to
dissolution of surface pollutants during the
infiltration and percolation of rainwater and at
few places due to agricultural and domestic
activities.
Shah Mayur C et.al. (2008) is studied that
present communication deals with study of
physico-chemical parameters such as pH,
electrical conductivity (EC), total dissolved
solids (TDS), total alkalinity (TA), calcium
hardness (CaH), magnesium hardness (MgH),
total hardness (TH), chloride (Cl - ), fluoride (F
), sodium (Na + ), potassium (K + ), dissolved
oxygen (DO), biochemical oxygen demand
(BOD), chemical oxygen demand (COD) and
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the factors account for 80.55% of the total
variance. Cluster analysis revealed a random
spatial distribution of the chemical components
investigated. This is consistent with the
multipurpose nature of land use in the study
area. The multiple natural and anthropogenic
sources indicated by this study, and their
unsystematic distribution show that proper land
use planning and firm implementation of
existing environmental laws is imperative in
this oil producing region, in order to have
effective surface water and groundwater
resource management.
Mishra Deepti et.al. (2009) In this paper
ground water quality of Bhavnagar region was
assess for determining its suitability for
drinking purposes. Ground water samples,
collected from 12 different locations of
Bhavnagar region from various ground water
sources for winter, summer and post monsoon
seasons, were analyzed for physico-chemical
parameters (pH, conductivity, turbidity, total
dissolved solids, suspended solids, chloride,
alkalinity, sulphate, hardness, nitrate, fluoride,
sodium, potassium and heavy metals) using
standard methods. It was found that pH of all
samples was neutral to slight alkaline.
Turbidity of all samples was within permissible
limit. Total dissolved solids, total hardness,
fluoride, chloride and chromium were beyond
permissible limit in some samples.
Ramakrishnaiah C. R. et.al. (2009) has been
aimed at assessing the water quality index
(WQI) for the groundwater of Tumkur taluk.
This has been determined by collecting
groundwater samples and subjecting the
samples to a comprehensive physicochemical
analysis. For calculating the WQI, the
following 12 parameters have been considered:
pH, total hardness, calcium, magnesium,
bicarbonate, chloride, nitrate, sulphate, total
dissolved solids, iron, manganese and
fluorides. The WQI for these samples ranges
from 89.21 to 660.56. The high value of WQI
has been found to be mainly from the higher

values of iron, nitrate, total dissolved solids,
hardness, fluorides, bicarbonate and manganese
in the groundwater. The results of analyses
have been used to suggest models for
predicting water quality. The analysis reveals
that the groundwater of the area needs some
degree of treatment before consumption, and it
also needs to be protected from the perils of
contamination.
Prasanth Sarath et.al. (2012) The present
hydro-geochemical study was confined to the
coastal belt of Alappuzha district, which lies in
the coastal lowland division of Kerala.
Groundwater quality and its suitability for
irrigation and domestic purpose were examined
by various physico-chemical parameters such
as pH, electrical conductivity, total dissolved
solids, total hardness, calcium, magnesium,
sodium, potassium, bicarbonate, sulfate, and
chloride. These parameters were used to assess
the suitability of groundwater for domestic
purpose by comparing with the WHO and
Indian standards. TDS, sodium adsorption
ratio (SAR), and permeability index were used
for irrigation suitability assessment. The
sample analysis reveals that the groundwater is
not entirely fit for drinking with respect to pH,
EC, Ca2+,Mg2+,Na2+, and Cl-. In some of the
collected samples, the concentrations of these
parameters exceed the permissible limits of
WHO and ISI standards. Based on TDS and
SAR almost all samples are suitable for
irrigation purpose except a few locations,
which show values beyond the permissible
limits.
Singh et.al. (2016) has studied the water
quality index (WQI) is an important parameter
for determining the drinking water quality for
the end users. The study for the same has been
carried on the groundwater by collecting 47
groundwater samples from 25 blocks of
Greater Noida city, India. In order to develop
WQI the samples were subjected to a
comprehensive physicochemical and biological
analysis of 11 parameters such as pH, calcium,
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magnesium, chloride, nitrate, sulphate, total
dissolved solids, fluorides, bicarbonate, sodium
and potassium. Geographical information
system has been used to map the sampling
area. The WQI index for the same has been
calculated and the values ranged from 53.69 to
267.85 which indicate the very poor quality
water in the area dominated by industrial
(Ministry of water resources), Roorkee (IIT
Campus).
Chaurasia Abhishek Kumar et.al. (2018) In the
present study, sixteen groundwater samples
were collected from the southern portion of the
Varanasi district, Uttar Pradesh, India, during
the pre monsoon period of May, 2015. The
twenty two water quality parameters have been
considered for the calculation of water quality
index viz. pH, electrical conductivity (EC),
total hardness (TH), total dissolved solid
(TDS), alkalinity, sodium (Na+), potassium
(K+), calcium (Ca2+), magnesium (Mg2+),
nitrates (NO3+), bicarbonate (HCO3–), chlorides
(Cl–), sulphates (SO4 –), fluorides (F–),
chromium (Cr), zinc (Zn), copper (Cu),
manganese (Mn), iron (Fe), nickel (Ni), lead
(Pb) and cadmium (Cd). The Bureau of Indian
Standard (BIS, 2012) has been considered to
assess the suitability of groundwater for
drinking purposes and for the calculation of
WQI. Correlation study between various
physicochemical properties also reveals
significant negative relationships. The current
study shows that ~20% area is falling under the
non suitable for drinking water category and
rest is falling under good, moderate, poor, very
poor as per the WQI classification. The present
study is helpful in proper planning and
management of available water resource for
drinking purpose.

required for the analysis of groundwater for
drinking and irrigation purpose mainly include
as mention below:

III. ASSESSMENT OF WATER QUALITY
The quality required of a groundwater supply
depends on its purpose of use. The parameters
EPIC@2020

3.1 pH
pH is used to specify how acidic or basic a
water-based solution is. The pH scale ranges
from 0 to 14. The solutions having lower pH
represent an acidic and higher pH represents
basic solutions. It is defined as the logarithmic
of the reciprocal of the hydrogen ion.
3.2 Electric Conductivity (EC)
Electric conductivity measures the water’s
capability to pass electrical flow.
3.3 Total dissolved solids (TDS)
TDS is a measure of the solids that are
dissolved in water. Conductivity is directly
proportional to to the concentration of the
dissolved ionized solids in the water.
3.4 Alkalinity:
Alkalinity of water is its acid-neutralizing
capacity and is the sum of all titrable bases.
The measured value may vary significantly
with the endpoint pH used. Alkalinity is
significantly used in the interpretation and
control of water and wastewater treatment
processes. Alkalinity is in excess of alkaline
earth metal concentrations, and thus it is
significant in determining the suitability of a
water for irrigation. The measured values also
may include contributions from borates,
phosphates, silicates or other bases if these are
present.
3.5 Total hardness
Hardness was used to measure the capacity of
water to precipitate soap. Soap is precipitated
chiefly by the calcium and magnesium ions
present. Other polyvalent cations also may
precipitate soap with organic constituents
which are in complex forms. Total hardness is
defined as the sum of the calcium and
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magnesium concentrations, both expressed as
calcium carbonate, in milligrams per liter.
When hardness numerically is greater than the
sum of carbonate and bicarbonate alkalinity,
that amount of hardness equivalent to the total
alkalinity is called “carbonate hardness” the
amount of hardness in excess of this is called
“noncarbonated hardness”. When hardness
numerically is greater than the sum of
carbonate and bicarbonate alkalinity, all
hardness
is
carbonate
hardness
and
noncarbonated hardness is absent.

Sodium in groundwater can be found due to
saline intrusion, sewage effluent, mineral
deposits, etc.

3.6 Chloride
Chloride is the one of the major inorganic
anionic in water. The chloride concentration
can add the salty taste to the water depending
on the chemical composition of water. The
high chloride content may harm metallic pipes
and structures as well as growing plants.
3.7 Nitrate
Nitrate is the form of nitrogen and is the
component of the nitrogen cycle. The higher
concentration of nitrate can be found in
groundwater and contribute to cause illness
known as methamoglobinemia in infants.
Also, nitrate is an essential nutrient for many
autographs hence it can provide growth.
3.8 Fluoride
Fluoride can be present in water either
naturally or by adding it. A fluoride having
approximately 1.0 mg/L concentration in
water is helpful in reducing dental problems
without any harmful effects on health. But the
higher concentration of fluoride, beyond the
permissible limits can cause florosis and it
need to be defloridated.

3.9 Sodium (Na)
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3.10 Potassium (K)
Potassium is essential element for humans but
excess presence of potassium in water can
dysfunction kidney or other diseases.
IV. WATER QUALITY INDEX (WQI)
The water quality index (WQI) is a
mathematical instrument used to transform
large quantities of water quality data into a
single number which represents the water
quality level (Saeedi Mohesn et.al. 2010). The
WQI measures the scope, frequency, and
amplitude of water quality exceeds and then
combines the three measures into one score. In
simple terms, Water Quality Index (WQI)
measures the quality of drinking water
supplied. Water Quality Indices are calculated
in two steps:
1. First is analysis of raw data for selected
water quality parameters, having dissimilar
units of measurement and are converted into
unit less sub index value.
2. Next is to calculate sub-indices and then the
aggregation of sub-indices using some type of
mathematical function to calculate a WQI
value (Ponsadai Lakshmi et. al).
The Water quality index has been applied for
evaluation of water quality in a particular area.
There are many methods from which water
quality can be determined. The many indices
are often based on the varying number and
types of water quality parameter as compared
with respective standards of a particular region.
Water quality indices are accredited to
demonstrate annual cycles, spatial and
temporal variations in water quality and trends
in water quality even at low concentration in an
efficient and timely manner. These indices
have many variation and limitation based on
number of water quality variables used and not
accepted worldwide. Following are the
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methods for the evaluation of water quality
index.
1. The National Sanitation Foundation Water
Quality Index (NSFWQI)
2. Canadian Council of Ministers of the
Environment Water Quality Index(CCME
WQI)
3. Oregon Water Quality Index (OWQI)
4. Weighted Arithmetic Water Quality Index
Method

3. Mishra Deepti , Mudgal Manish , Khan Mohd Akram ,
“Assement of ground water quality of bhavnager region”,
Journal of Scientific & Industrial Research, November
2009, 68, pp. 964-966
4. Jothivenkatachalam, K., A. Nithya, and S. Chandra
Mohan,“Correlation Analysis of Drinking Water Quality
in and around Perur Block of Coimbatore District, Tamil
Nadu, India.” Rasayan Journal of Chemistry , 2010,
3(4):649–54.
5. Omo-Irabor, Omoleomo Olutoyin, Samuel Bamidele
Olobaniyi, Kehinde Oduyemi, and Joseph Akunna,
“Surface and Groundwater Water Quality Assessment
Using Multivariate Analytical Methods: A Case Study of
the Western Niger Delta, Nigeria”, Physics and
Chemistry of the Earth, 2008, 33(8–13):666–73.
6. S. Ponsadai Lakshmi, S. Ganapathy Sankari, S. Mythili
Prasanna and G. Madhurambal, “Evaluation of Water
Quality Suitability for Drinking using Drinking Water
Quality Index in Nagapattinam district,Tamil Nadu in
Southern India”, Groundwater for Sustainable
Development, 2017.10.005
7. Ramakrishnaiah, C. R., C. Sadashivaiah, and G.
Ranganna, “Assessment of Water Quality Index for the
Groundwater in Tumkur Taluk, Karnataka State, India.”
E-Journal of Chemistry, 2009, 6(2):523–30.
8. Raju, N. Janardhana, “Hydrogeochemical Parameters for
Assessment of Groundwater Quality in the Upper
Gunjanaeru River Basin, Cuddapah District, Andhra
Pradesh, South India.” Environmental Geology, 2007,
52(6):1067–74.
9. Sarath Prasanth, S. V., Magesh, N. S., Jitheshlal, K. V.,
Chandrasekar, N., & Gangadhar, K, “Evaluation of
groundwater quality and its suitability for drinking and
agricultural use in the coastal stretch of Alappuzha
District, Kerala, India”, Applied Water Science, 2012,
2(3), 165–175.
10. Shah Mayur C., Shilpkar Prateek C. and Acharya Pradip
B, “Ground water quality of Gandhinagar taluka,Gujarat,
India”, Journal of Chemistry, 2008, 5(3), 435-446.
11. Singh, Sajal and Athar Hussian, “Water Quality Index
Development for Groundwater Quality Assessment of
Greater Noida Sub-Basin, Uttar Pradesh, India.” Cogent
Engineering , 2016, 3(1):1–17.
12. David Keith Todd and Larry Mays, Groundwater
Hydrology (John Wiley and Sons, Inc, 2005).

III. CONCLUSION
1. The overall quality of groundwater in postmonsoon season in chemical constituents is
on the higher side due to dissolution of
surface pollutants during the infiltration
and percolation of rainwater and at few
places due to agricultural and domestic
activities.
2. The result of the water quality status has
proved that the geometric DWQI is
optimistic which also reflects the real
condition of water quality.
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Domestic Ro Reject Management in Urban and Rural Areas
Jay Solanki, Guided by Assistant Prof. Shivam Kapoor
Environment Engineering, Government Engineering College, Bhuj, India
ABSTRACT: The technological advancement in
applications of membrane processes was
efficiently explored in recent decades due to
huge demand for potable water. However
relatively little improvements have been
reported in the management and handling of
the major by-product, called reject water
brine. The disposal or management of
desalination brine is expensive and faces
major environmental challenges. In spite of
the scale of this economical and
environmental problem, the options for brine
management have been limited. This brief
review presents an overview of existing
methods on the brine treatment, minimization,
and disposal practices based on the newest
and most updated technologies. In addition,
the review outlines the advantages and
disadvantages of most common treatment and
disposal methods from an environmental
perspective.
Keywords: Reject Water, Reverse Osmosis,
Brine treatment, RO concentrate
I. INTRODUCTION
In introduction includes the background of
reverse osmosis system and need of the system
with aim and objective of study.
1.1. Background
Water resources present naturally in the
environment can be generally divided into
fresh water and saline water according to the
amount of dissolved solids it contains. Quality
and quantity of different water resources are of
high importance, many efforts are being made
to have good estimates of water resources at
both worldwide and country levels.
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Information on the quantity of major water
resources is present in table 1.
Freshwater is the water naturally found on
Earth’s surface and in underground aquifers
such as surface water, fresh groundwater, and
glaciers, and mainly characterized by its low
content of dissolved solids. These water
sources are considered to be renewable
resource, by effect of natural water cycle. The
quantity of freshwater present on Earth is
around 2.5%only of the total water present on
Earth.
Surface water is the water present in rivers,
fresh lakes, and wetlands; the main source of
surface water is by precipitation in the form of
rain, snow etc. Surface water is characterized
by low content of dissolved salts generally
below 500 mg/L. Surface water represents only
around 0.3 % of the total freshwater present on
Earth’s surface. Fresh ground water is the
water located under the Earth’s surface i.e.
subsurface water which is mainly located in
pores or spaces of soil and rocks, or in aquifers
below the water table. It is mainly
characterized by its low suspended solids. In
many places groundwater contains high content
of dissolved salts compared to that of surface
water; with salinity level around 500-2,000
mg/L. Groundwater represents around 0.76 %
of the total water present on Earth, and around
30 % of the freshwater available on Earth.
Water or ice present in glaciers, icebergs, and
icecaps represents the vast majority freshwater,
this huge amount of water is currently unused
and locked up in southern and northern poles.
Up to date there are no efforts has been made
to make use of such water resources due to the
high cost associated with its processing as it is
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mainly present in very distant areas or at very
high altitudes.
Brackish groundwater is the water located
under the Earth’s surface and it is characterized
by its higher salinity than that of fresh
groundwater with values of 2,000-10,000
mg/L. It is mainly present in aquifers that are
much deeper than that of fresh groundwater.
Brackish groundwater represents around 0.93%
of the total water present on earth.
Saline or salty water is the water that contains
considerable amount of salts and it is mainly
found in oceans, seas, saline or brackish
groundwater, and saltwater lakes. Saline water
represents the majority of water resources in
terms of quantity with around 97.5 % of the
total water present on Earth. the salinity of
seawater varying from one location to another,
from around 21 g/L in the North Sea to 40 - 45
g/L in the Arabian Gulf and Red Sea, and even
up to 300 g/L as in the Dead Sea.

Volume,
(1000 km3)

Percent
Percent of
of total
total
Fresh
water
water

Oceans/seas

1,338,000

96.54

-

Saline/
brackish
groundwater

12,870

0.93

-

0.006

-

24,064

1.74

68.70

Fresh
groundwater

10,530

0.76

30.06

Fresh lakes

91

0.007

0.26

Wetlands

11.5

0.001

0.03

Water
Resource

Saline water:

Salt water lakes 85
Freshwater:
Glaciers
and
permanent
snow covers
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Rivers

2.12

0.0001

0.006

Table 1: Estimates of major water resources on
Earth (Gleick, 2001)
The majority of world population use surface
water or groundwater as the main source for
domestic, agriculture, and industrial water
supplies. The most common surface water
resources are rivers, and lakes. However, the
most common groundwater sources are
pumped wells or flowing artesian wells. In
absence of surface water supply, it is clear that
the use of ground water becomes essential
especially in the case of rural communities.
Underground reservoirs constitute a major
source of fresh water, in terms of storage
capacity; underground aquifers worldwide
contain over 95% of the total fresh water
available for human use.
1.2. Need of Study
Over the past 10-15 years due to crises of
potable water, there has been a world-wide
increase in the number and size of water
treatment plants utilizing reverse osmosis (RO)
membrane technology for the production of
potable water from brackish or saline water.
Reverse osmosis is membrane technology
widely applied in water desalination,
production of potable water. This technology
has the advantages of membrane processes
such as modular construction and small
footprint, which allow the combination with
other treatment processes. The technology
employs semi-permeable membranes that allow
separating a solution into two streams:
permeate, containing the purified water that
passes through the membrane, and concentrate,
the portion that contains salts and retained
compounds and therefore needs a suitable and
environmentally friendly management option.
The characteristics of the waste stream, named
concentrate, retentive or brine, depend on the
quality of the feed water, the quality of the
produced water (recovery varies from 35% to
85%), the pre-treatment method (added
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chemicals) and cleaning procedures used. Then
constituent concentrations in the retentive are
found to be double or higher than that in feed
water. Brine disposal in coastal desalination
plants has been solved by direct discharge to
seawater. In desalination plants, generation of
brine is about 55% of collected seawater.
Recent estimates suggest that up to 25 million
m3 of desalinated water is produced daily
around the world. Representative examples of
large membrane reverse osmosis seawater
desalination plants with ocean outfalls for
concentrate discharge are the 3,30,000 m3/day
plant in Ashkelon, Israel; the 1,36,000 m3/day
Tuas Seawater Desalination Plant in Singapore;
the 64,000 m3/day Larnaka Desalination
Facility in Cyprus, and the majority of the large
desalination plants in Spain, Australia and the
Middle East. Environmental impacts of
concentrate discharge are emphasized rather
than other impacts such as land use or impacts
of noise pollution because concentrate
discharge can serve severe effects to
environmental media. The impacts of
concentrate discharge for various media are
shown in figure 1.

industry so that it can be reused for any other
purposes.

Figure 1: Possible effected Medias from
concentrate discharge
1.3. Aim and Objective
Aim: The project aims at the RO reject
management in rural and urban areas.
Objectives: To develop the technique for reuse
of rejects water. To develop the solar
evaporation pond or deep injection well for
disposal of RO rejects water. To develop
method for treatment of rejects water in
EPIC@2020

II. MATERIALS AND METHODS
2.1. Study area:
We had done our survey in different rural and
urban areas, which are shown in map given
below.

First place that we had visited was Junagadh
(Gokuldham society) which is urban area and
after that we had covered Ahmedabad
(Naherunagar and Lilapur) and Bhuj(Juni
Ravalvadi) which are in rural area. The reason
for selecting the places which has described
above where people were using RO system
even when TDS level was low there, and
because of that water wastage is more in those
places.
2.2. Methods
While we were surveying we had checked TDS
of source water, treated water, and rejected
water by using TDS meter. A TDS
meter indicates the total dissolved solids (TDS)
of a solution, i.e. the concentration of dissolved
solid particles.
Dissolved ionized solids,
such
as salts and minerals, increase the electrical
conductivity (EC) of a solution. Because it is a
volume measure of ionized solids, EC can be
used to estimate TDS. Dissolved organic
solids, such as sugar, and microscopic solid
particles, such as colloids, do not significantly
affect the conductivity of a solution, and are
not taken into account.
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2.3. Survey was conducted in the rural and
urban area
The survey was conducted in rural and urban
areas regarding source of water, TDS of the
treated water and TDS of reject water.
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500-1000

0

0

0

III. CONCLUSION
Since direct disposal of RO concentrates from
desalination plants is recognized as a practice
with adverse impacts on marine ecosystems,
the search for environmentally friendly
2.3.1 Survey in urban area
management options is a technological
The Reverse Osmosis technology is providing
challenge. As the composition of the
to be an important solution for drinking water
concentrate is closely related to its source, and
treatment in urban Gujarat. Small sized RO
the selection of the most suitable treatment is
system with capacity <20 lph are used by
based on the concentrate composition.
individual families whereas medium to large
With regard to RO concentrates from
sized plants(>100 lph) are being used for
desalination plants traditional technologies,
public consumption. We have inspected urban
such as solar evaporation easy to operate but
area of Junagadh, where we went door to door
with a large requirement of land area. In
of each house situated in the areas and took the
summary, several technologies for concentrate
TDS test of the drinking water. We have even
treatment are emerging and some may offer the
discovered that some of houses use the RO
potential of enhanced water recovery and
system and few where directly in taking the
reduced concentrate. However, no one
water from the source. Further we have found
technology is appropriate for all instances.
that rejected RO water is used as in the other
It should be noted that both energy
domestic purposes such as washing, cleaning,
consumption and treatment costs are highly site
gardening, many variants of RO systems where
specific; nonetheless, these broad ranges are
found during the survey.
presented
for
general
guidance
and
Domestic Ro Management In Rural And comparative purposes. In selecting potential
Urban Area
concentrate minimization technologies, the end
user must select based on water quality
Location
Lilapur Nehrunagar Bhuj
characteristics, concentrate water recovery
No
Of
goals, disposal options available, permitting
House
17
10
27
requirements, and site-specific characteristics
Visited
such as available infrastructure, space, and
No Of R.O
11
0
5
skilled workforce.
Users
No Of R.O
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Stabilization of Expansive Soil by Adding Lime
Bhavsar Avni
Department Of Civil Engineering, Birla Vishwakarma Mahavidyalaya, India
ABSTRACT: The design foundation on black
cotton soil has always been a difficult task for
the engineers as the structure resting on BC
soil cracks without any warning. The
properties of BC soil can be modified by
stabilizing the soil with the use of additives or
by mechanical means. This project deals with
the study on strength improvement of
expansive soil by adding lime. The
experimental work can be carried out with
different percentages of lime (5%,10%,15%)
on test for atterberge limits, compaction test,
CBR test and UCS test. The aim is to improve
the engineering properties of the black cotton
soil such that the structure built on this soil
can be efficiently withstanding applied loads.
It was found that the engineering properties
of black cotton soil substantially improved by
addition of lime.
Keywords: expansive soil,lime,soil stabilization

and Deccan plateau mainly constitutes this type
of soil, The soil is suitable for growing cottons.
This soils cover an extensive area of 3,00,000
km3.
1.1.1 Properties of expansive soil
1. High Compressibility: Black Cotton soils
are highly plastic and compressible, when
they are saturated. Footing, resting on such
soils under goes consolidation settlements
of high magnitude.
2. Swelling a structure built in a dry season,
when the natural water content is low
shows differential movement as result of
soils during subsequent wet season. This
causes structures supported by such
swelling soils to lift up and crack.
3. Shrinkage a structure built at the end of the
wet season when the natural water content
is high, shows settlement and shrinkage
cracks during subsequent dry season.(7)

I. INTRODUCTION
1.1 EXPANSIVE SOIL
Expansive soils are soils that expand when
water is added, and shrink when they dry out.
Expansive soil contains minerals such as
smectite clays that are capable of absorbing
water. When they absorb water, they increases
in volume. In dry season because of the
evaporation they shrink out. This soil contains
essential clay minerals as montmorillonite.
This change in volume can exerts enough force
on a building or other structure to cause
damage. For the prevention of that stabilization
is necessary. Expansive soil or swelling soil of
India are commonly known by the name
BLACK COTTON SOIL.(11) Expansive soil are
found in Africa, south America, US, Indonesia
and some countries in Europe .Central India

1.1.1.1 Engineering properties of black
cotton soil
The main engineering properties of soil are
permeability,
plasticity,
compaction,
compressibility and shear strength.
a) Permeability
The permeability is defined as the property of
a porous material which permits the
passage or seepage of water through its
interconnecting voids.
b) Plasticity
It is defined as the property of a soil which
allows it to be deformed rapidly, without
elastic rebound, without volume change.
c) Compaction
Compaction is a process by which the soil
particles artificially rearrange and packed
together into a closer state of contact by
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mechanical means in order to decrease the
porosity of the soil and thus increase its dry
density.
d) Compressibility
The property of soil mass pertaining to its
susceptibility to decrease in volume under
pressure is known as compressibility.
e) Shear Strength
This is the resistance to deformation by
continuous shear displacement of soil
particles or on masses upon the action of a
shear stress.(7)

carbonate, carbon dioxide is driven off as a gas
leaving calcium oxide or quick-lime in the
form of lumps. When water is poured over
quick-lime it almost immediately cracks, swells
and falls into powder with a hissing and
creaking sound, slight explosions and
considerable evolution of heat and steam. The
process is called slaking or hydration, and the
powder produced is called hydrated lime or
slaked lime (calcium hydroxide). Quick-lime
should be slaked as early as possible after it is
burnt in a kiln. Over-burnt or under burnt
pieces or lumps should be picked out and
removed before slaking.

1.1.1.2 Index properties of soil(7)
Table 1.1 Index properties of soil
Sr.No
.

Proper
ty

Val
ue

1

Dry density

1300-1800 kg/m3

2

Liquid limit

40-120%

3

Plastic limit

20-60%

4

Specific gravity

2.6-2.75

5

OMC

20-35%

6

Free swell index

40-180%

II. MATERIALS
2.1 Soil
Black Cotton soil has major problem of
swelling and shrinkage therefore it is
problematic for construction. The black cotton
soil has been collected in our project is from
Maliba Campus (besides from Shrimad
Rajchandra College Of Physiotherapy).
Table 2.1 Properties of black cotton soil
Specific gravity

2.70

Gravel (%)

27.88

2

7

Swelling pressure

50-800kN/m

8

CBR

1.2-4.0

Sand (%)

70.39

9

Compression index

0.2-0.5

Silt (%) + Clay (%)

1.73

IS classification

OI

Liquid limit (%)

46.7

Plastic limit (%)

31

Plasticity index (%)

15.7

OMC (%)

18

MDD %(gm/cm3)

1.72

UCS (kN /m2)

0.47

CBR (%)

2.35

1.2 LIME
Lime is a calcium containing inorganic material
in which carbonates, oxides, and hydroxides
predominate. Lime is calcium oxide or calcium
hydroxide.
1.2.1 Fat lime
Fat lime which is also called stone-lime or
white lime is high calcium lime with about 6
per cent material insoluble in acid, chiefly
obtained by burning (called calcination) in a
kiln pure limestone, chalk or sea shells, etc.
(calcium carbonate). By burning calcium
EPIC@2020
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3

48

15 44

Tota
l

L.L=46.
7%

12

L.L=41.1
%

40

17

36

14

L.L=38.4% L.L=34.8%

3.2 PLATIC LIMIT TEST
Table 3.2 Plastic Limit Test

Figure 2.1 soil classification
From the graph of soil classification shown in
fig.2.1 the value of particle size diameter is
obtain corresponding to 10%, 30% and 60% as
follow
D10=0.3681
D30=1.488
D60=3.638
CU=D60/D10 =9.88
CC=D302/(D30D10) = 1.65
2.2 Lime
Lime powder was collected from Mahavir
Hardwere, Gunjan Chok (Vapi)
Table 2.2 Chemical composition of lime
Chemical
Component

Percentage

CaO

48%

SiO2

6.54%

Al2O3

1.15%

Fe2O3

1.2%

Sr No

Composition

Plastic Limit

1

B.C Soil+ 0% Lime

31%

2

B.C Soil+ 5% Lime

Non Plastic

3

B.C Soil+ 10% Lime

Non Plastic

4

B.C Soil+15% Lime

Non Plastic

Plasticity Index = L.L – P.L = 15.3 %

3.3 COMPECTION TEST
Table 3.3 Compaction
COMPOSITION

OMC

MDD(gm/cm3)

B.C.Soil+0% lime

18%

1.72

B.C.Soil+5% lime

14%

1.87

B.C.Soil+10% lime

15.5%

1.75

B.C.Soil+15% lime

16.5%

1.67

3 RESULT
3.1 LIQUID LIMIT TEST
Table 3.1 Liquid Limit Test
B.C.Soil

B.C.Soil+
5% lime

B.C.Soil+1
0% lime

B.C.Soil+1
5% ime

Sr.N
o.

W% N

W%

N

W%

N

W%

N

1

44

30

35

40

32

45

2

46
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60 40
27 42

18

37

35

34

39

3.4
UNCONFINED
COMPRESSIVE
STRNGTH TEST
Table 3.4.1 UCS Result 1 Day
COMPOSITION

Load(kN)

B.C.Soil+0% lime

0.4

B.C.Soil+5% lime

0.88
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B.C.Soil+15% lime

2.79

1.
8
1.
6
1.
4
1.

L2
o 1
a 0.
d8
0.
(
6
k 0.
N4
0.
) 2
0

only
soil+5%l
soil
soil+10%l
ime
soil+15%l
ime
ime

0

0.
5

1 1.
2
Penetratio
5
n (mm)

2.
5

Figure 3.4.3 UCS Test (14th day)
Table 3.4.4 UCS Result 28 Day
COMPOSITION

Load (kN)

B.C.Soil+0% lime

0.32

B.C.Soil+5% lime

1.8

3

Figure 3.4.1 UCS Test (1st Day)
Table 3.4.2 UCS Result 7 Day
COMPOSITION

Load(kN)

B.C.Soil+10% lime

3.14

B.C.Soil+0% lime

0.47

B.C.Soil+15% lime

3.28

B.C.Soil+5% lime

0.76

B.C.Soil+10% lime

1.04

B.C.Soil+15% lime

2.55

Figure 3.4.4 UCS Test (28th day)
3.5 CALIFORNIA BEARING
(CBR) TEST
Table 3.5 CBR Test
Figure 3.4.2 UCS Test (7th Day)
Table 3.4.3 UCS Result 14 Day
COMPOSITION

Load (kN)

B.C.Soil+0% lime

0.47

B.C.Soil+5% lime

0.93

B.C.Soil+10% lime

1.71

EPIC@2020

COMPOSITION

CBR Value(%)

B.C.Soil+0% lime

2.35

B.C.Soil+5% lime

4.53

B.C.Soil+10% lime

6.47
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4.

5.

6.
7.

8.

9.

Figure 3.5 CBR Test
10.

IV. CONCLUSION
In this project work, it has been found that the
properties of black cotton soil get effectively
modified by different proportion of lime. In
this experimental work stabilization of soil has
been carried out by mixing lime in varying
percentages (5%, 10%, 15%). The major
conclusion drawn at the end of this work are as
follow:
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Abstract: The objective of this study was to
search the presence of phytochemical
compounds in the methanolic stem extract of
pongamia pinnata. phytochemical screening
was done by the GC-MS method, in which 25
bioactive phytochemical compounds were
determined. The identification of bioactive
compounds is placed on the basis of peak
area, retention time molecular weight and
molecular formula. A great number of
compounds have been detected in P. pinnata
including Tridecane, Dodecane (Alkane
hydrocarbon);
4-O-Methylmannose
(Polysaccharide), Palmitic acid, Stearic acid
(Saturated fatty acid), Flavonoid, Squalene
(Triterpene),
Benzo[c]fluorenone
(Carcinogenic metabolite); Cholesterol, βSitosterol (Phytosterol).
Keywords: Pongamia pinnata., GC-MS
method, phytochemical compounds.
I. Introduction
In the last few decades there has been an
exponential growth in the field of herbal
medicine. Natural products have been a source
of drugs for centuries. In the last few years gaschromatography
mass-spectrometry
has
become firmly established as a key
technological platform for metabolite profiling
in plant[1].
Pongamia pinnata (L.) belongs to family
Leguminosae and sub-family Papilionaceae is a
medium sized glabrous, perennial tree grows in
South Eastern Asia and Australia.[2] Root, bark,
leaves, flower and seeds of this plant have been
used as crude drug for the treatment of tumors,
piles, skin diseases, wounds and ulcers. In the
EPIC@2020

traditional system of medicines, such as
Ayurveda and Unani, this plant is used for antiplasmodial,
anti-inflammatory,
antinonciceptive,
anti-hyperglycamic,
antidiarrhoeal, antioxidant, anti-hyperammonic
and anti-ulcer [3].
II. Material and Method
1.1 Preparation of plant material
The fresh stem samples of plant P. pinnata was
collected from the campus of University of
Rajasthan, Jaipur and washed under running
tap water to remove dirt and any traces of soil
particles. After that sample were dried for two
days at 60°C temperature in an oven and then
macerated to powder form with a mixer
grinder. The powder was stored in air sealed
polythene bags at room temperature before
extraction.
1.2 Sample Preparation for GC/MS study
About 20 grams of the plant sample powdered
were soaked in 100 ml methanol and was left
for 24 hours so that bioactive compounds like
alkaloids, flavonoids and other constituents, if
present will get dissolved. The methanol
extract was filtered using Whatman No.1 filter
paper and the residue was removed after that it
was again filtered through sodium sulphate in
order to remove the traces of moisture.
1.3 GC-MS analysis
Before analyzing the extract using Gas
Chromatography and Mass Spectroscopy, the
temperature of the oven, the flow rate of the
gas used and the electron gun were
programmed initially. The temperature of the
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oven was maintained at 100°C. Helium gas was
used as a carrier as well as an eluent. The flow
rate of helium was set to 1ml per minute. The
electron gun of mass detector liberated
electrons having energy of about 70eV.The
column employed here for the separation of
components was Elite 1(100% dimethyl poly
siloxane). The GC-MS analysis of the plant
extract was made in a (QP 2010 Plus
SHIMADZU)
instrument under computer
control at 70 eV. About 1μL of the methanol
extract was injected into the GC-MS using a
micro syringe and the scanning was done for
45 minutes. As the compounds were separated,
they eluted from the column and entered a
detector which was capable of creating an
electronic signal whenever a compound was
detected. The greater the concentration in the
sample, bigger was the signal obtained which
was then processed by a computer. The time
from when the injection was made (Initial
time) to when elution occurred is referred to as
the Retention time (RT).While the instrument
was run, the computer generated a graph from
the signal called Chromatogram. Each of the
peaks in the chromatogram represented the
signal created when a compound eluted from
the Gas chromatography column into the
detector. The X-axis showed the RT and the Yaxis measured the intensity of the signal to
quantify the component in the sample injected.
As individual compounds eluted from the Gas
chromatographic column, they entered the
electron ionization (mass spectroscopy)
detector where they were bombarded with a
stream of electrons causing them to break apart
into fragments. The fragments obtained were
actually charged ions with a certain mass .The
M/Z (Mass / Charge ) ratio obtained was
calibrated from the graph obtained which was
called as the Mass spectrum graph which is the
fingerprint of a molecule. . The components
were identified based on NIST Library / Wiley
Library.

III. Results and Observation
The GC-MS analysis of compounds was
carried out in methanolic stem extract of P.
pinnata, shown in Table-1, total 25 bioactive
compounds
were
identified
and
the
identification of these compounds is based on
the peak area, retention time molecular weight
and molecular formula. In the observation a
variety of compounds have been detected in
this plant including Tridecane, Dodecane
(Alkane hydrocarbon); 4-O-Methylmannose
(Polysaccharide), Palmitic acid, Stearic acid
(Saturated fatty acid), Flavonoid, Squalene
(Triterpene),
Benzo[c]fluorenone
(Carcinogenic metabolite); Cholesterol, βSitosterol (Phytosterol). Whereas, in methanol
stem extract the highest peak area (%) of 26.51
was
obtained
by
2hydroxy
cyclopentadecanone (retention-time 15.292)
and the lowest peak area (%) of 0.41 was
obtained by tridecane (retention-time 9.769).

EPIC@2020

Graph 1: GC-MS Spectra of methanolic
stem extract of P. pinnata
Abbreviations: RT = Retention time, MF =
Molecular formula, M Wt = Molecular weight
IV Discussion
P. pinnata (L.) Pierre (Pongam tree, Karanj) a
medicinal plant that is widely used in India for
the treatment of various ailments. Numerous
therapeutic properties have been attributed
from this plant like, anti-inflammatory, antiplasmodial,
anti-noneceptive,
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antihyperglycemic,
anti-lipodoxidative,
antidiarrheal, anti-ulcer, anti-hyper ammonic
and antioxidant activity[4].
With the development of advanced analytical
techniques, trace and ultra-trace analysis have
been a major challenge for analytical
chemistry. It involves the separation,
identification, and quantitation of target
compounds in complex samples. In analytical
chemistry, chromatography is the most widely
used
separation
technique.
Modern
chromatographic techniques have an excellent
separation power. GC-MS is one of the best
techniques to identify the constituents of
volatile matter, long chain, branched chain
hydrocarbons, alcohols acids, esters etc. The
Methanolic extract of the plant showed 25
constituents, the major constituents weing
Tridecane, Dodecane (Alkane hydrocarbon); 4O-Methylmannose (Polysaccharide), Palmitic
acid, Stearic acid (Saturated fatty acid),
Flavonoid,
Squalene
(Triterpene),
Benzo[c]fluorenone
(Carcinogenic
metabolite);
Cholesterol,
β-Sitosterol
(Phytosterol). Squalene is a hydrocarbon and a
triterpene, was observed in stem of P. pinnata
and is a natural and vital part of the synthesis
of cholesterol, steroid hormones, and vitamin D
in the human body. Squalene is used in
cosmetics, and more recently as an
immunologic adjuvant in vaccines. Whereas, βsitosterol reduces blood levels of cholesterol,
and is sometimes used in treating
hypercholesterolemia. β- Sitosterol also
inhibits cholesterol absorption in the
intestine.[5]
Furthermore, the identification of (unknown)
plant constituents is still of interest[6-8], as it is
the first step to explain the benefits of
traditionally used medicinal plants by scientific
means.[9-10] GC–MS method used for the
analysis of the obtained extracts can be an
interesting tool for testing the amount of some
active principles in herbs used in cosmetic,
drugs, pharmaceutical or food industry.

V. Conclusion
In the present study, methanolic stem extract of
the P. pinnata was analyzed for the first time.
The comparison of the mass spectrum with the
NIST database library gave more than 90%
match as well as a confirmatory compound
structure match. This work will help to
identify the compounds, which may be used in
body products, drugs, pharmaceutical and
therapeutic value.
Based on the present inventory of biochemical
compounds in the stem part of the this plant
species we conclude that it may be used for
medical purposes. This knowledge can be used
for
the
further
development
of
phytomedicines from this P. pinnata plant
species.
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Table-1: Activity of bioactive components identified in the methanolic stem extract of Pongamia
Pinnata
S.No

R.T

Name of the Compound

Peak
Area
%
0.41
0.80
2.79
6.45
1.22
0.47

M.F

M.Wt

Compound Nature

1.
2.
3.
4.
5.
6.

9.769
10.652
12.352
14.118
15.017
15.140

Tridecane
Dodecane
4-O-Methylmannose
Palmitic acid
9-Octadecenoic acid (Oleic acid)
Octadecanoic acid, methyl ester

C13H28
C12H26
C7H14O6
C16H32O
C18H34O2
C19H38O2

184.35
170.33
194
256.42
282.46
298

Alkane hydrocarbon
Alkane hydrocarbon
Polysaccharide
Saturated fatty acid
Unsaturated fatty acid
Fatty acid

7.

15.292

26.51

C15H28O2

240

15.386
17.429

2-Hydroxy
Cyclopentadecanone
Octadecanoic acid (Stearic acid)
1-Heneicosyl formate

8.
9.

6.80
0.79

C18H36O2
C22H44O2

284.47
340

10.

17.640

Docosanoic acid, methyl ester

0.85

C23H46O2

354.61

Saturated fatty acid
Volatile and semivolatile
organic compound
fatty acid

11.

17.929

0.86

C24H38O4

390.56

Fatty acid

12.

18.813

1,2-Benzenedicarboxylic
dioctyl ester
1,3,5-Trisilacyclohexane

2.69

C3H12Si3

132

13.

19.097

6.58

C18H12O4

292.29

14.
15.

19.230
19.852

2-phenyl-furo[b]benzopyran4(4h)-one (Karanjin)
alpha.-Monostearin
Erucylamide

12.84
0.79

C21H42O4
C22H43NO

358
337

16.
17.
18.
19.

20.234
20.533
20.766
21.445

Squalene
5,8-Tridecadione
n-Tetratetracontane
Benzo[c]fluorenone

0.60
0.81
0.89
2.14

C30H50
C13H24O2
C44H90
C22H22O3

410.72
212
619.19
334

20.

23.097

Silicone oil

0.78

C6H18OSi2

162.38

21.

23.229

2.02

C18H14O6

326

22.

23.370

5,7-Dimethoxy-3-(3,4methylenedioxyphenyl)-4Hchromen-4-one
Hexatriacontane

0.94

C36H74

506

23.
24.

25.173
25.343

17.23
1.44

C27H46O
C18H54O9Si9

386.65
667.38

25.

29.374

Cholesterol
Cyclononasiloxane,
octadecamethylβ-Sitosterol

Saturated
aliphatic
hydrocarbon
Phytosterol
Silicon fluid lubricant

1.73

C29H50O

414.71

Phytosterol
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acid,

Flavonoid

Unsaturated long chain
carboxylic acid
Triterpene
Fatty acid
Triterpene
Carcinogenic metabolite
Polymerized
siloxanes
organic compound
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Abstract: The study was originally carried out
in 2014 assessing the potential of Landfill
mining from a standpoint of financial project
feasibility, and as a possible solution for the
looming challenges posed by open dumping
practices and dumps to the Environment. The
study is based upon the prospects of the
landfill mining looked upon as a standard
mining operation, and the excavated stuff
segregated into combustible portions that can
be utilized as soil amendment additive or
recyclable fractions that can be sold to
recyclers to be processed into utilizable
products, or a combustible fraction that can
be made into refuse derived fuel. The
remaining portion can be looked upon as
inert and be safely disposed-off into scientific
landfills that are made as per the CPHEEO
guidelines on Municipal Solid Waste
Management. The work presented here is an
update of the 2014 exercise considering the
2019 conditions as a review in light of the
recent Bio-mining project undertaken at
Ahmedabad, Pirana Dumpsite.
Keywords – Ahmedabad, Dumpsite, Landfill
Mining, Remediation, Pirana
I. Introduction
The Pirana dumpsite at Ahmedabad, Gujarat,
has been witnessing non-segregated, open
dumping of MSW (Municipal Solid Waste)
since over 30 years and has been the center of
many controversies relating to various negative
environmental
impacts
including
contamination of the surrounding ground
water, and moreover the odour that is
developed is an ever present irritant. The
EPIC@2020

situation in other cities is not much different
either. Open dumpsites, unlined areas, used for
disposing off unsegregated MSW are constant
entities in every city in India. All of these sites
are either already polluting, or are extremely
potent sources of pollution posing threat to the
air, water and the land quality, and the
environment at large.
Various studies to find suitable solutions for
the above mentioned challenge have been
attempted time and again in various contexts
all through the globe. Of the options explored,
Landfill-mining has been found to be the most
effective in cases of Open Dumpsites where
majority of the waste dumped is of organic
nature. This is majorly because of the nature of
the organic refuse that has a bulk volume,
which reduces greatly with the loss of moisture
and also decomposed into compost under
suitable conditions. This drastically reduces the
volume of the waste to be handled at such
mining operations, and subsequently leaving
even lesser waste to be disposed-off to
scientific landfills upon the completion of the
Landfill mining process. Such process has in
recent times has seen some acceptance in India,
and has been used on more than one occasion
in various developed countries and has yielded
satisfactory results towards the end goal.
The effort to assess the financial viability is a
cornerstone to this process, as it is to any other
project and the same has been attempted herein with context to the Ahmedabad, Pirana
Dumpsite, building upon the work carried out
in 2014.
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II. Landfill Mining
Landfill mining is the process of excavating
from an operating or closed solid waste
landfills, and sorting the unearthed materials
for recycling, processing, or for other
dispositions (Lee and Jones, 1990; Cosu et alm
1996; Hogland et al, 1998; Carius et al, 1996).
It is the process whereby solid waste that has
been previously land filled is excavated and
processed (Strange, 1998).
Landfill mining essentially deploys the same
methods as open mining to reclaim the refuse
that has been accumulated in a waste dump or
landfill. This excavated refuse is then sorted
through a screening machine to separate the
larger pieces from the smaller ones. Large
pieces of refuse generally consist of tyres, and
stones and the small ones are generally paper
and plastics.
The objectives with which Landfill mining is
resorted to can be listed as follows:
i. Conservation of landfill space
ii. Reduction in Landfill area
iii. Elimination of potential contamination
source
iv. Rehabilitation of dump sites
v. Energy recovery from recovered wastes
vi. Reuse of recovered materials
vii. Reduction in waste management costs
viii. Redevelopment of landfill sites (Hogland
et al, 1997)
Landfill mining also remediates the dump by
removing the entire accumulated waste thereby
enhancing the overall hygiene and quality of
that patch of land and the surroundings. As a
second option, it also facilitates the placing of
an impervious liner and replacing the collected
waste, thus preventing any leachate from
polluting the soil or the ground water, and
makes it manageable to introduce proper waste
management measures.
Landfill
mining
deploys
mechanical
segregation to reclaim one or more of the
below stated materials:
i. Landfill Volume

ii. Soil enricher/Compost
iii. Wood
iv. Recyclable metals such as iron,
aluminium, etc.
v. Concrete and bricks for use in roads etc.
Traditionally, a setup involving a conveyor and
a trommel for segregating the excavated
material into over-sized, under sized and
intermediate portion is the key step in any
landfill mining operation. The undersized fine
fraction generally consists of soil and humus,
over-sized matter is composed of metals,
textiles, rubber and plastics, intermediate sized
fraction is made up of combustible materials,
recyclable materials and decomposed organic
matter upto some extent. Ferrous metals are
generally taken off the stream by deploying a
magnetic separator and an air classifier
arrangement is put in place to separate the nonferrous metallic portion, leaving behind
combustible fraction from the waste. The same
is graphically represented in Figure 1.
A landfill mining project usually consists of an
excavator that removes the deposited matter
from the dump. The bulky pieces are then
removed from the excavated stuff and smaller
stockpiles which are easier to handle are made
using a front end loader. A trommel is then
deployed to physically segregate the soil and
solid waste. Trommel screens are much more
effective than vibrating screens for basic
project (Murphy 1993). The size and type of
the screen deployed depend on the end use of
the recovered material. A 6.25 mm screen for
example, would be deployed when the
reclaimed soil is to be used for landfill cover,
where as a 2.5mm sieve would be deployed
when tiny fractions of metals, plastics, glass etc
are to be recovered from within a large soil
fraction. The efficiency of the material
recovery is largely governed by the waste
composition, mining technology and the
efficiency of the segregation technology. The
recovery of various materials ranges from 50 to
90% of the waste (Strange, 1998). The average
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of soil fraction in MSW landfills is observed to
be around 50-60%, however it can vary
between 20 and 80% depending on moisture iii.
content and decomposition rate (Hogland,
2002). The soil fraction can be used as cover or
lining of new landfill. Landfill needs to be 15
years old before a successful mining project
can be performed (Strange, 1998).
a. Benefits of Landfill Mining
Landfill mining carried out with the objective
of reclamation extends the life of the landfill by
decreasing the volume through the removal of
recoverable material, combustion of suitable
material and compaction. Potential benefits
include the following:
i.
Recovered materials such as ferrous metals,
plastic, aluminium, and glass can be sold if
markets exist for these materials.
ii.
Reclaimed soil can be used on site as daily
cover material on other landfill cells, thus
avoiding the cost of importing cover
material. Also a market might exist for
reclaimed soil for use in other applications
such as compost.
iii. Combustible reclaimed waste can be mixed
with fresh waste and burned to produce
energy.
iv.
By reducing the size of the landfill
footprint through cell reclamation the
facility operator may also be able to either
lower the cost of closing the landfill or
make land available for other uses.
v.
Hazardous wastes if uncovered during
LFMR, especially at older landfills, could
be managed in an environmentally sound
manner. (Hogland et al, 1997)
The most relevant benefits of any landfill
mining operation in economic terms are
more often than not, indirect, and can be
summarized as follows:
i.
Reclaimed volume for disposal of solid
waste
ii.
Decreased or completely avoided expense
of any closure procedure and the
EPIC@2020

monitoring that follows such closure
procedures.
Revenues can be generated by the sale of
the reclaimed materials such as recyclable
metals, plastics etc. Combustible material
can be processed into fuel and the soil
fraction can be used as compost, or for
filling in construction projects or as cover
soil for new cells, thus avoiding the cost of
virgin soil and protecting a natural resource
(fertile soil)
iv.
The value of the land that is thus reclaimed,
when deployed for other uses.
The most direct and impactful of these benefits
for large municipalities facing land scarcity is
the freeing up of the landfill capacity avoiding
on all the time and money that would be
invested to come up with a new site for
disposing of the solid wastes. Though, for
Indian context, the benefits are multi-fold in
the sense that majority of the solid waste
disposal in India is done in open dumpsites,
which constantly contribute to degrading the
environment on some scale, which can be
remediated by deploying a landfill mining
project,
and
preventing
any
further
contamination
from
happening,
thus
conserving our already scarce natural resources
such as water and land.
b. Case Studies from Asia
i. Landfill Mining in China
In china, experiments have been carried out
where-in landfill mining and horticulture has
been combined. Trials were performed at Sai
Lin, after an extremely fertile soil fraction and
incombustible
inorganic
fraction
was
encountered on visual inspection. Following
this, old cells of the landfill were excavated,
and the biodegraded soil fraction, combustible
inorganic fraction and remaining incombustible
fraction were separated by screening. The cells
thus emptied were lined with impervious layer,
and new gas and lechate collection systems
were installed. The residual incombustible
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portion of the excavated waste was deposited
back into the upgraded cells. The recovered
soil was mixed with excavated virgin silt and
the bund wall trimmings, and yielded an
extremely fertile mixture used for the final
cover and the basis for the horticulture program
(Dumpsite Rehabilitation and Landfill Mining,
Asian Regional Research Program on
Environment Technology (ARRPET), Kurien,
J. et al, 2004). The upgraded cells were then
used as biological reactors and the degradation
process within was accelerated by locating
recycling and drainage and resulted in larger
methane yield. The cells that were completed
were topped with greenhouses constructed on
them, and horticulture activities were carried
out there. The methane gather from the cells
was used to fuel a waste to energy plant along
with other combustible fraction recovered from
the mining operation and produced electricity
for local consumption or sale to the electricity
grid. Excess heat was used for keeping the
temperatures of the greenhouses elevated all
through the year for better production of the
horticulture products.

The product was marketed in an appealing
fashion, stating various benefits of the product
to yield and soil improvement.
Based on the above discussion, it can be
inferred that landfill mining is more resource
efficient in terms of utilizing the deposited
refuse and land reclamation, as the other
technologies typically bury all the deposited
refuse forever in place, and the land is lost too.
Moreover, landfill mining also provides a
permanent remediation of the open dump sites
which are potent sources of pollution and can
contaminate the surrounding environment to
very dire outcomes. To the same end, it
becomes of high importance to study the waste
composition of the Indian cities, and the dump
sites, as the first step to ascertaining the
feasibility of landfill mining operations on a
conceptual level.

ii. Landfill Mining in India
In 1997, the excavation and reuse of
decomposed refuse from Deonar dump site in
Mumbai, India was reported by Manfred Scheu
and Bhattacharya. The excavation was carried
out manually in a portion which was 4 to 12
years old and the soil fraction, formed by the
decomposition of the biodegradable matter was
separated from the rest of the waste by
screening. The screened soil was then bagged
and taken off the site, leaving the rest of the
waste behind at the site itself.
The reclaimed soil was mixed with cow dung,
dolomite, gypsum and neem cake (the residue
after the oil is extracted from the neem seeds)
and sold as a mixed fertilizer (Dumpsite
Rehabilitation and Landfill Mining, Asian
Regional Research Program on Environment
Technology (ARRPET), Kurien, J. et al, 2004).
EPIC@2020

c. Suitability Parameter of Landfill for
Landfill Mining
Assessing the suitability of Landfill mining as
a remediation technique for open dumpsites
used for the disposal of MSW in state capitals
and metro cities around India will mainly
depend on the economics of the exercise. The
study undertaken for the same entails assessing
the waste characterization, amount of waste,
the resources to be deployed and the resources
made available for use.
III. Feasibility Analysis for Pirana
a. Scope
The study focuses on assessing the potential for
resource recovery from the MSW dumpsite at
Pirana,
Ahmedabad.
The
dumpsite
characterization was considered for the same.
Based upon the characterization, the revenue
generation opportunity is assessed and based
on the expected amounts of the various
fractions that are expected to be recovered.
Finally a benefit-cost ratio was arrived at as an
indicator for the feasibility.
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ii.
The only process equipment other than
b. Methodology
The waste characterization for the current
those deployed for the excavation and
waste being generated, spread of the MSW
handling shall be a physical segregation
dump sites (area), and the total waste
setup for the separation into the above
accumulated in the dumpsite was acquired
mentioned categories.
from the local governing body, i.e. Ahmedabad iii. The separated materials shall be sold to the
Municipal Corporation so far as available, and
respective recyclers for further processing.
calculated based on the information available, iv.
The rates taken for the assessment of the
using the method prescribed in the “Manual for
revenue generation are the minimum
Solid Waste Management” by the Central
market rates of Ahmedabad for similar
Public Health and Environment Engineering
nature of MSW, as paid for by the
Organization (CPHEEO). Based on the current
recyclers. Hence no decrease in these rates
waste characterization and the total waste
is expected, especially amid the increasing
accumulated, the amount of different fractions
awareness of the benefits of recycling and
of refuse likely to be recovered by deploying a
the demand generated thereby (sourced
landfill mining operation at the dump site in
from AMC).
consideration, was assessed.
The land value for the purpose of revenue
estimation is taken as the price that the chunk
of land currently serving as the dumpsite shall
c. Data Collection
The data collection was done from reports and
fetch if developed into a residential or
other publications by the local governing body,
commercial real estate.
reports by the Central Pollution Control Board,
and published research reports and papers.
Iv. Figures and Tables
Where direct data from the above stated
V. Conclusion
sources was not available, secondary sources
Based on the study, from the point view of
such as newspaper reports and articles were
effectiveness of proof, as well as financial
resorted to, and the missing data was calculated
feasibility, it can be safely concluded that
as per the methods prescribed in the CPHEEO
Landfill Mining is possibly the most feasibly
manual for MSWM.
and practical solution to remedy the challenge
of open dumpsites existing throughout the
country. For the specific case of Ahmedabad
d. Analysis
The analysis for the feasibility of a landfill
that was studied, the benefit-cost ratio came to
mining project at each of the above mentioned
be around 2.7 based on the above method,
dump site is done by comparing the costs to the
which, even if looked upon conservatively,
revenues, arriving at a benefit-cost ratio. The
points to encouraging odds to deploy the
assumptions made for the analysis are as
solution.
follows:
i.
The landfill mining shall simply be aimed
VI. Acknowledgements
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I express my most sincere gratitude to my
segregating it into the four categories which
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Abstract : Efficient remedy and safe disposal
of household solid waste is a global problem.
The escalating costs of collection, transport,
sorting, and safe disposal together with the
increased awareness of pollution-related
problems have necessitated the seek for low
cost, efficient and fewer pollution technology
options particularly for remedy and disposal
steps of family solid waste. In day to day life,
a large amount of food waste is unutilized and
disposed of as waste in many places. Kitchen
waste can be applied to produce biogas way to
its high biodegradability, calorific cost, and
nutritive price to microorganisms. The
anaerobic digestion process is being
increasingly recognized as a technology for
clean energy generation.
In this project, meals waste might be
accumulated from distinct locations from
SISVA village as feedstock for the reactor.
The anaerobic digestion of kitchen waste
produces biogas. Biogas may be used as an
energy source and also for several purposes.
Keywords:
Anaerobic
Decomposition,
Biomethanation, Biogas, Kitchen Waste
I. Introduction
Customarily, squander in rustic Republic of
India was overseen well among the earth's
absorptive limit. The waste stream was shortlived, reusable or recyclable; and cautious asset
the board guaranteed a shut circle.
Industrialization and the development in
commercialization have significantly affected
on this conventional framework. Inside the
most recent fifteen years, India has seen a blast
of non-biodegradable waste materials. With the
EPIC@2020

presentation and quick unfurl of those nonbiodegradable squanders, eminently plastic
bundling, the typical propose that of removing
from the waste isn't any more extended
tolerable.
While these issues are basic to the vast
majority of India, Government assets to give
arrangements are typically coordinated to
urban conditions, where higher populace
densities and fast urbanization makes
progressively critical circumstances. Country
zones get little consideration, regardless of the
truth that around 75% of Indians are living in
provincial town situations.
The Municipal Solid Waste contains vegetables
which are full of minerals, vitamins, proteins,
antioxidants, and dietary fibers. These
compounds help in anaerobic digestion and act
as a rich source of methane. Energy problems
in India have made the need to turn towards
waste-to-energy
technologies
extremely
important, as landfills will not serve us till the
end.
The purpose of biomethanation is to make use
of the things that are discarded from
households and eateries and convert it to
methane gas which can be put to a variety of
uses viz. for cooking, electricity and also as a
replacement for petrol and diesel.
Anaerobic absorption is a balanced organic
corruption process that permits successful
catching and usage of biogas (approx. 60%
methane and 30% carbon dioxide) for vitality
age. Anaerobic assimilation of nourishment
squander is feasible yet the creation of
nourishment squander brings about contrasting
degrees of methane yields, and accordingly the
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impacts of blending different sorts of natural
nourishment squander and their extents ought
to be resolved on a one case at a time case
basis. [1]
Anaerobic Digestion is furthermore referred to
as biomethanation, perhaps a characteristic
activity that happens without air (oxygen). It
includes natural science deterioration of cutting
edge natural material by various natural science
forms with releasing of vitality made biogas
and creation of nutritious effluents.
BIOGAS is made by microorganisms through
the bio-debasement of natural material
underneath
anaerobic
conditions.
The
characteristic age of biogas could be significant
piece of the biogeochemical carbon cycle. It
very well may be utilized both in country and
solid regions. Biogas is an inexhaustible type
of vitality. Methanogens (methane fabricating
microscopic organisms) territory unit last
connection during a chain of microorganisms
that corrupt natural material and return the
result of decay to the air. The purpose of this
paper to troubleshooting the existing scenario
of waste disposal in sisva village by applying
biomethanation technique and try to increase
their efficiency with the elimination of the
errors. Even a small error like not removing
plastic materials completely from the waste can
affect the output of the plant in a good way.
Another example of an error is the quantity of
feed as an input provided to the plant. A proper
feed of waste can help the plant achieve
maximum efficiency compared to improper
feeding.


Data collection.
Having discussion with the concerned authority
of the village. Gathering information about the
daily generation of the household waste and the
current disposal methods of waste from the
authority and clearing doubts if any. Collecting
the required data related to the process.
Accumulate more data about the types of
works from the internet and other published
papers.

Initial characterization.
The waste utilized right now be gathered from
SISVA town. Squander contains cooked rice,
vegetables, and non-utilized vegetable waste.
This waste is squashed by a blender processor
and the slurry was set up for investigation.

Lab-scale experiment.
In the lab-scale, this trial will be done in 10lit
anaerobic digester. Here various focuses and
blends of squanders will be utilized. Various
parameters of info and yield like all out strong,
unstable strong, unpredictable unsaturated fat,
pH,
Temperature,
Nitrogen,
Carbon,
Phosphorous will be estimated.

Sampling.
A delegate test of the feed material will be
taken from the crude waste, as got from the age
source.

Analytical procedure.
All the parameters test during the examination
for the presentation assessment of the biogas
plant will be broke down utilizing standard
techniques (IS 10158: Methods of Analysis of
strong Wastes).

Analysis of feed material.
The proximate examination will be done to
dissect the capability of nourishment waste to
create biogas. The underlying examination of
feed material incorporates the investigation of
feed size by utilizing an estimating scale.
To quantify the dampness content, the example
will be dried in the stove for around 24 hours at
103oC till a consistent weight will be acquired.
The example will be put in the suppress heater

II. Methodology

Selection of site.
Sisva is a Village in Borsad Taluka in Anand
District of Gujarat State, India. It is found 31
KM towards South from District central
command Anand. 119 KM from State capital
Gandhinagar.

Observing the current scenario.
Lack of waste disposal infrastructure.
EPIC@2020
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for 5 hours, to gauge the debris content
(APHA, 2005).

S. Sharada[1] et al. (2016) received a unique
digester configuration in building a lab-scale
20 L biogas plant. The digester comprises of
considerations like delta, outlet, and gas line.
At first, dairy animals waste (inoculum) was
included. After starting gas creation, dairy
animals compost was co processed with
nourishment squander. The kitchen squander
had marginally higher solids and unpredictable
solids (9.3% and 94.9%) content contrasted
with bovine manure (8.5% and 93.1%).

III. Literature Review
Shashidhar[2] et al. (2012) examined that the
gas created by co-processing was 23% more
than the gas produced by the identical load of
the kitchen and muck delivered separately.
Kitchen waste and co-absorption gave greatest
gas creation at 20 days HRT, though slop
squander at 15 days HRT.
Salma A. Iqbal[3] et al. (2013) explored the
dispersal of biomass fuel all through the nation
ought to be given need in understanding our
vitality emergency. Practical bio-vitality
advancement could diminish the more elevated
level of deforestation, net ozone harming
substance discharges, and rural compound
spillover.
Mohammed[4] Gedefaw (2015) watched the
present investigation depended on a pilot
biogas plant of 6 m3 introduced at the College
of Agriculture and Rural Transformation
grounds at the University of Gondar. The coassimilation of nourishment squander with new
dairy animal’s excrement as a starter gave
altogether better outcomes. The procedure was
effectively
exhibited
by
utilizing
a
temperature-controlled framework to keep up
thermophilic conditions. The procedure
brought about the creation of supplement rich
slurry with high NPK content and a high C/N
proportion.
Vunduru Nooka Sai and Vikram Kumar[5]
(2016) confirmed that biogas yields clump
anaerobic thermophilic processing tests for 90
days. The complete biogas created in the
framework over the trial time frame was the
entirety of methane and carbon dioxide. The
constantly taken care of digester requires the
expansion of sodium hydroxide (N
EPIC@2020

Ukpabi Chibueze[6] et al. (2017) examined
the biogas creation of creature compost and
nourishment squander utilizing privately made
anaerobic digester. The outcome shows that
privately manufactured anaerobic digester
could fill in as an option in contrast to outside
business items. So also, high caloric feedstock
with high starch substance, for example,
nourishment squander joined with creature
excrement could yield more biogas than
manure alone.
Srinvasa N. Reddy[7] et al. (2017) finished
the examination dependent on the kitchen and
nourishment squander gathered from a top of
the line private network of 300 families in
Mumbai city rural areas that are investigated
for the evaluation of biogas. Biogas is caught
through a created anaerobic digester.
Neeraj Kumar[8] et al. (2014) discovered that
biogas innovation must be supported,
advanced,
contributed,
actualized,
and
illustrated, however particularly in remote
country regions. This article assists with
making biogas from various squanders. From
this examination, it tends to be inferred that
this technique added to sustainable biogas
creation as well as improved the profluent
quality.
Spyridon Achinas A.[9] et al. (2017) assessed
that interests in AD are relied upon to prevail
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because of the minimal effort of accessible
feed stocks and the wide scope of employments
for biogas (i.e., for warming, power, and fuel).
Microbial movement during AD is an essential
parameter for process steadiness and biogas
yield, and along these lines requires further
examination. Biogas creation is developing in
the European vitality showcase; in a couple of
decades, it will offer a prudent option for the
creation of bioenergy.

Environment Engineering, BVM) and Mr.
Jignesh Brhmbhatt (assistant professor, BVM)
my sincere thanks to them for the guidance.

Spyridon Achinas[10] et al. (2016) finished
an examination on a rearranged model that
predicts the biogas sum delivered and could be
applied for horticultural vitality possibility
considers,
for
example,
dimensioning
bioreactors processing creature squander
slurries. The strategy can be utilized for other
feedstock materials and rehashed for other
comparative applications, to extend anaerobic
assimilation frameworks as a perfect vitality
source.
VI. Conclusion
From investigation of above research paper, we
can say that privately created anaerobic
digester could fill in as option in contrast to
remote business items. Thus, high caloric
feedstock with high starches substance, for
example, nourishment squander joined with
creature waste could yield more biogas than
fertilizer alone. Execution of anaerobic
digesters are reliant on number of components,
for example, feedstock quality, feedstock
amount, temperature, C/N proportion, pH
worth and sort of digesters and so forth. Be that
as it may, dependable activity and support
administrations are expected to guarantee long
haul and economical utilization of the
framework.
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Abstract : The project focuses on production
of biofuel from biomass waste commonly
encountered in nature. The major target
being on production of greener fuel by
effective utilization of biomass to reduce
environmental pollution and divert the focus
towards usage of renewable energy. Initiating
with identification of various types of biomass
the project then focuses on the route to
convert it into biofuel. The work aims at
learning, exploring and applying the concepts
of biofuel production for the betterment of
society and creating a step towards spreading
awareness regarding renewable energy and
pollution abatement.
Keywords – Biofuel production, Biomass,
renewable energy, Ethanol
I. Introduction
Nowadays fuel is very much costly and the
sources of the fuel are very much less with
compare to its use. After some years there will
be no source of fuel is available. So we have to
find some another way for fuel production.
Biofuel is the best version of fuel which we can
use in today’s engines, infrastructures and
vehicles without the need to make changes.
Biofuel is burned, stored, and pumped the same
way as petroleum diesel fuel. The main goal of
making biofuel is to provide energy security
and benefit the local communities. Biofuel is
proven less toxic that diesel as its attributed
makes it less likely to harm the environment
and cost less damage. It’s also proven to be
safer to handle than petroleum fuel due to its
low velocity.
Air pollution is one of the main environmental
issues nowadays. There are many reasons
EPIC@2020

behind regularly increasing this air pollution.
Most of the air pollution is caused by the
combustion of fuel. The release of several
harmful gases or dangerous elements from such
sources is causing the whole atmospheric air
pollution. Ozone layer is also getting affected
too much by the air pollution which causes
serious disturbances to the environment.
Advances in technology have allowed the
conversion of biomass into fuel ethanol as a
potential source of energy. Ethanol is a
renewable energy source and can be produced
in response to today’s high-energy demand.
The production of biofuel from agricultural
waste materials, forest residues and municipal
solid wastes is an alternative to the depleting
crude resource Ethanol as well as other biofuels produced from plant biomass is
alternative to fossil fuels. Ethanol does not add
to a net carbon dioxide atmospheric increase
thus there is in theory no contribution to global
warming. Combustion of ethanol results in
relatively low emissions of volatile organic
compounds, carbon monoxide and nitrogen
oxides. The limitations of 1st-generation
biofuels produced from food crops have caused
greater emphasis to be placed on 2ndgeneration biofuels produced from lignocellulosic feedstock.
II.
Generation Of Biofuel
i.
First-generation biofuels:"First-generation" or conventional biofuels are
made from food crops grown on arable land.
With this biofuel production generation, food
crops are thus explicitly grown for fuel
production, and not anything else. The sugar,
starch, or vegetable oil obtained from the crops
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is converted into biodiesel or ethanol, using
transesterification, or yeast fermentation.

iv.
Fourth-generation biofuels:
Similarly to third-generation biofuels, fourthgeneration biofuels are made using non-arable
land. However, unlike third-generation
biofuels, they do not require the destruction of
biomass. This class of biofuels includes electro
fuels.

ii. Second-generation biofuel:Second generation biofuels are fuels
manufactured from various types of biomass.
Biomass
is
a
wideranging term meaning any source of organic
carbon that is renewed rapidly as part of
the carbon cycle. Biomass is derived from plant
materials, but can also include animal
materials.Whereas first generation biofuels are
made from the sugars and vegetable oils found
in arable crops, second generation biofuels are
made from lignocelluloses biomass or woody
crops, agricultural residues or waste plant
material .
This has both advantages and disadvantages.
The advantage is that, unlike with regular food
crops, no arable land is used solely for the
production of fuel. The disadvantage is that
unlike with regular food crops, it may be rather
difficult to extract the fuel. For instance, a
series of physical and chemical treatments
might be required to convert lignocelluloses
biomass to liquid fuels suitable for
transportation.
iii. Third-generation biofuels
These oil-rich algae can then be extracted from
the system and processed into biofuels, with
the dried remainder further reprocessed to
create ethanol. The production of algae to
harvest oil for biofuels has not yet been
undertaken
on
a
commercial
scale,
but feasibility studies have been conducted to
arrive at the above yield estimate. In addition
to its projected high yield, alga culture —
unlike crop-based biofuels – does not entail a
decrease in food production, since it requires
neither farmland nor fresh
water.
Many
companies are pursuing algae bioreactors for
various purposes, including scaling up biofuels
production to commercial.
EPIC@2020

III. Mehodes If Biomass Prodution
There are meanly tow routs are there:
1.
biochemical method{acid hydrolysis+
fermentation}
2.
Biological
methods {Pretreatment
+Enzymatic hydrolysis + fermentation}
Biochemical method:
Biochemical route mainly consists of two
steps:
Acid hydrolysis

Fermentation
In chemical process concentrated acids such as
H2SO4 and HCl have been used to treat
lignocelluloses materials. Although they are
powerful agents for cellulose hydrolysis,
concentrated acids are toxic, corrosive and
hazardous and require reactors that are resistant
to corrosion. Dilute acid hydrolysis has been
successfully developed for pretreatment of
lignocelluloses materials. The dilute sulfuric
acid pretreatment can achieve high reaction
rates and signiﬁcantly improve cellulose
hydrolysis. At moderate temperature, direct
sacchariﬁcation suﬀ ereds from low yields
because of sugar decomposition. Thereby
researches have been conducted in optimizing
acid hydrolysis of various biomass.
Fermentation is a metabolic process that
converts sugar to acids, alcohol. It occurs in
yeast and bacteria.
Fermentation:
A form of cellular respiration done in an
environment without oxygen. Yeast and
bacteria are frequently used as fomenters. They
consume sugars for energy and release
byproducts such as ethanol and carbon dioxide.
Page 60

International Journal of Engineering Research
Volume No.9, Special Issue No.2

Biological method:
Biological route mainly consists of three steps:1.
biological pretreatment
2.
Enzymatic hydrolysis
3.
fermentation
In biological processes, microorganisms such
as brown-, white- and soft-rot fungi are used to
degrade lignin and hemicelluloses in waste
materials .Brown rots mainly attack cellulose,
while white and soft rots attack both cellulose
and lignin. White-rot fungi are the most
elective for biological pretreatment of
lignocelluloses materials. In order to prevent
the loss of cellulose, cellulose -less mutant of
Sporotrichum pulverulentum was developed
for the degradation of lignin in wood chips.
Fermentation is a metabolic process that
converts sugar to acids, alcohol. It occurs in
yeast and bacteria.
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Fig2. Structure of cellulose
IV. Result Of Analusis Of Biomass
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understanding of the process of conversion of
cellulose to biofuel.
V. Experimental work:
Performed an experiment for the production of
biofuel (bio ethanol) .Performed firstly the
pretreatment
of
biomass
throughAcid
hydrolysis of biomass. Further the fermentation
of glucose is to be carried out. A leaf of plant
from the college campus or other collection
sites was selected as the biomass raw material
and a source of cellulose.
Pre-treatment: Pretreatment process is done
in a three stages:
i. Washing
ii. Drying
iii. Crushing
First we took a leaf from the plumier plant as
the biomass and then the pre treatment was
carried out by acid hydrolysis.
Acid Hydrolysis:For the acid hydrosols process we used 98%
H2SO4 as the acid catalyst
Materials Required:
1.
5 gm of biomass (leaf powder)
2.
98% H2SO4
3.
Distilled water
Procedure:
Take a 5 no. Of 500ml conical flask.

Take a 0.2N, 0.4N, 0.6N, 0.8N, 1.0N.
Conc. H2SO4 in a conical flask. Add 5 gm
of leaf powder in all flasks.

Heating this all flask at a 65-70 °C . For
a 15 min. And give a continues starring. After
15min. separate a liquid and solid particle.
Neutralize the sol. Which one we get it with the
help of sodium bicarbonate(NaHCO3).
Cole’s Method:
Materials Required:
1)
Sample solution 0.5% Glucose.
2)
1.0% K3[Fe (CN)6] solution.
3)
2.5 N or 10.0% NaOH solution.
4)
1.0% Methylene blue solution.
EPIC@2020
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Procedure:
1.
Take 20.0 ml of K3 [Fe (CN)6] solution
in a 150 ml conical flask.
2.
Add 5.0 ml of NaOH solution in the
above flask. Heat it gentaly till boiling.
3.
Take 10 ml of sugar solution in pipette
and add it drop wise in to the flask utill the
boiling solution becomes pale yellow.
4.
Add a drop of Methylene blue and
continue the addition of sugar solution drop
wise until the blue color disappears.
5.
Record the amount of sugar solution
required for Methylene blue decolorization
point.
6.
Calculate:Glucose = 20.12 + [0.035 x Y ml] mg per Y
ml.
VI. Conclusion
Production of cleaner fuels is the need in
today’s time of depleting crude resource
Bioethanol is a cleaner fuel whose production
is studied and attempted from various biomass
feed stocks The concept of this project is a step
towards the development of biorefineries .This
project aims to provide an alternative to
effective utilization of biowaste We get a good
extract glucose from the acid hydrolyses
process. And after we produce a biofuel from
the fermentation process by using this extract
glucose .We get a good extract glucose from
the hydrolises process at 0.2 N H2SO4.
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Abstract : Sustainable manufacturing is a
crucial aspect of manufacturing and
sustainable
innovation
and
pollution
prevention. Manufacturing organizations
always take or focus on preventive measures
for pollution prevention and control, while for
sustainable manufacturing a proactive
strategic investment planning initiatives in the
resources is essential. This paper discusses
the various strategic investment planning
criteria viz., sustainable renewable resources,
6R’s, Life cycle cost, workstation design etc.
with capital budgeting decision viz., internal
rate of return, net present value, benefits cost
ratio analysis, and various appraisal criteria
viz, social, technical, financial, environmental
and economical appraisal of the investment
for the project proposal.
This will give organizations market, social,
economical and environmental performance
benefits.
Keywords: Strategic investment planning,
Sustainable manufacturing, Firm performance
I. Introduction
Due to global warming, climate changes,
environmental imbalance, rising energy prices
and ecological environmental degradation,
social awareness and lack of resources,
organizations are now giving the emphasis to
EPIC@2020

manufacture the products and services in more
sustainable
manner.
Organizations
are
responding to these issues by identifying the
social, environmental, ecological impacts of
the product, process, system and supply chain
along with control and preventive measures to
assure the sustainability of their activities and
outcomes. Organizations now also voluntarily
assess the risk for their unsustainable activities
as it cause long term impact on business
success.
Strategic investment planning for sustainable
manufacturing calls for the sustainable
investment in sustainable resources which do
not damage the environment and ecology. It
must also reduce the emissions along with
consumption of resources throughout its life
cycle. The process, supply chain and output
produced must be sustainable. Sustainability
includes 6R’s reduce, reuse, recycle, recover,
remanufacture, redesign during the life cycle of
the resource (Jawahir and Bradley, 2016).
Strategic investment planning for sustainable
manufacturing and resources, leads to
considerations of sustainable inflows and
sustainable outflows in the capital budgeting
decisions.
Strategic sustainable investment planning must
consider the sustainable appraisal of the
investment which includes (i) environmental
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appraisal, i.e., energy efficiency, resource
consumption (e.g., material, energy, water) and
outputs (e.g., emissions, effluents, waste),
impact of investment on the human and
physical
environment,
biodiversity,
environmental compliance (Global Reporting
Initiative, 2011), (ii) technical appraisal, i.e.
architectural design, appropriate technology
(iii) economic appraisal, i.e., social cost-benefit
analysis, contribution to increase in the
economic wealth of a region or country,
enhanced services, employment, standard of
living, income distribution etc (iv) financial
appraisal (revenue producing or not,
investment cost v/s operating cost, risk and
sensitivity analysis) (v) managerial appraisal
(Kerzner, 2017; Rory Burke, 2003).
Traditionally, environmental issues are
considered in product design, process design,
and in location selection and not at the time of
capital budgeting decision (Vesty G, 2011).
Also conventionally capital budgeting methods
viz., Net Present Value (NPV), Pay Back
Period, Discounted Cash Flow (DCF) or
Internal Rate of Return (IRR) – do not consider
sustainability in the investment planning
(Hopwood, 2009). These methods give unfair
results while going for investment selection of
sustainable alternatives as sustainable projects
might require high initial investments and takes
long payback period to generate the profit and
cash inflows.
This study discuss strategic sustainable capital
budgeting approaches through incorporating
environmental degradation forces to the given
investment proposal’s inflows and outflows. It
is observed that higher degree of environmental
degradation forces are involved in the
investment proposal, lower priority should be
given to budget that proposal. Sustainable
capital budgeting, also try to quantifying the
abstract characterization of sustainable and
non-sustainable variables or forces.
Organizations has to focus on positive
qualitative benefits of sustainable alternatives,

viz. future biodiversity preservation, natural
capital conservation and the risk associated
with the less-sustainable alternative while
making the investment decision as these
benefits goes on increasing as the time passes.
Future and long term tangible and intangible
benefits of a sustainable venture are difficult to
measure before time but it will be more value
added to the organization than its present short
term benefits. For unsustainable proposal,
organizations have to acquire resources to
mitigate the unsustainability issues at the later
stage during the whole life cycle of the project
which will be the hidden costs associated with
the unsustainable proposal.
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Capital Budgeting Methods
Capital budgeting is a organization’s formal
process for evaluating potential investments
proposals. It involves the decision to invest the
current funds for addition, disposition,
modification or replacement of fixed assets.
Various capital budgeting methodologies used
are (Prasanna Chandra, 2011)
Payback period method calculates the time
required for the initial capital outlay to be
recovered by the investor.
Discounted payback period method calculates
the time required for the initial capital outlay to
be recovered with discounting cash inflows at
the cost of capital decided by the organization.
Net Present Value (NPV) method compares the
discounted cash inflows with the cash outflows
for the investment proposal for the sustainable
resources. Cost of capital is used to discount
the cash inflows and outflows. An investment
in sustainable resource proposal is considered
favourable if the discounted cash inflows
exceed the cash outflow, i.e., NPV is positive.
Internal Rate of Return (IRR) is the discount
rate at which the NPV zas rendered to be zero.
An investment in sustainable resource proposal
is favourable if the IRR exceeds the required
rate of return set by the organization.
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Benefit Cost Ratio or Profitability Index is the
ratio of PV of a project’s cash inflows to PV of
outflows. Accept all projects with a BCR
greater than 1, when costs and benefits are
discounted at the opportunity cost of capital.
Risk-Adjusted Discount Rate, for risky projects,
the discount rate or the cost of capital is a
function of the weighted average cost of capital
and project’s sustainability perceived risk rate.
Organization has to build a base case financial
model including sustainability in account as
shown in Fig 1.

measure all tangible and intangible costs and
associated beneﬁts for the life cycle of the
project as shown in Table 1 and this should be
taken into account in capital budgeting formula
(Kimbro, 2013).

Fig. 2. Structural model of sustainable
capital budgeting evaluation for various
projects

Fig. 1 Cash inflow and outflow for an
investment proposal
Fig. 1 shows the cash inflow and outflow
analysis along with benefits, loss and impact of
an investment during its full life cycle for an
investment proposal. It may be called total
cost-benefits-loss-impact accounting in the
capital budgeting.
Fig. 2 shows a structural model for sustainable
capital budgeting evaluation for various
projects considering ecological dimension into
account (Siddikee, 2018).

Various formula used for capital budgeting
methods are same as that of traditional formula.
The only difference is here sustainability
benefits and life cycle cost is taken into
account.
Multidimensional capital investment selection
process may be used for selection among
various sustainable proposals (Epstein and
Roy, 2000). It covers may covers various
appraisal dimensions as discussed earlier. For
example in Fig. 3, three dimensions with
various weights are integrated into a
comparison matrix to evaluate and compare
alternative investment projects.

For incorporating sustainability into capital
budgeting, organization has to identify and
EPIC@2020
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Conclusion
It is observed through literature that
organizations must take proactive measures for
sustainability than measuring and assessing the
life cycle costing of unsustainable system.
Organizations should take sustainability
benefits into account from “cradle to grave”
while using DCF, NPV and IRR as there are
many hidden cost for unsustainable resource
selection. This new way of incorporating
environmental impact assessments (EIAs), life
cycle assessments (LCAs), full cost accounting
and environmental cost/benefit analysis, and
triple bottom line (TBL) accounting would
maximize the all stakeholders’ value along
with preserving ecology and environment.
Thus strategic investment planning towards
sustainable manufacturing and industrial
pollution prevention is the only solution for
sustainability movement.
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To Measure The Highway (Nh228) Noise Pollution To The Nearby
Residential Area in the Bharuch City
(From ABC circle to Jambusar Chaukadi)
Mohit A Ahir1, Dr. R L Patel2, Jignesh Brahmbhatt3
1
Research Scholar, 2,3Professor, Department of Environmental Engineering,
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trucks. People experience noise differently
Abstract : Noise pollution is underrated
based on their personal sensitivity to
mostly due to the fact that it can neither be
sound.Now this Noise Pollution Leads to the
seen, smelled nor touched. But the effects of
various health effects like Hypertension,
Noise pollution on human health has been
Hearing
loss,
Sleep
disturbances,
profound and WHO (World Health
Psychologically
functions,
Organisation) has recognized it has the third
Cardiovascular dysfunctions etc. Sound levels
hazardous threat to earth after air and water
less than 70 dB are not damaging to living
pollution. Noise pollution of urban area is
organisms, regardless of how long or consistent
increasing day by day due to increase in
the exposure is. Exposure for more than 8
vehicular traffic and industrialization. To
hours to constant noise beyond 85 dB may be
study the effect of noise pollution or for that
hazardous. If you work for 8 hours daily in
matter any pollution the first step is to
close proximity to a busy road or highway, you
quantify the pollutant. So an attempt has been
are very likely exposed to traffic noise
made through this paper to publish the results
pollution around 85dB.
of a survey that will be conduct to measure
the noise level on Highway NH228 in
Bharuch city of Gujarat state in India.
The permissible limit of the Noise Pollution
Keywords: Bharuchcity Highway(NH228),
given by the CPCB is as below,
Noise Pollution, Traffic Noise
Area Category
of Limit in db(A)
Code Area/zone
I.
Introduction
General overview:-This Project is deal with the
Day
Night
Case Study of the Effect of the Traffic Noise
time
time
pollution on the Residential area which are
Industrial Area
75db(A) 70db(A)
A
located near by the Highway.
Commercial Area
65db(A) 55db(A)
B
Noise Pollution:- It is an unwanted or
Residential Area
55db(A) 45db(A)
C
Excessive amount
of
sound that
can
Silent Zone
50db(A) 40db(A)
D
have deleterious effects on human health and
environmental
quality.
Noise pollution is
II.
Objective
commonly generated inside many industrial

The main objective of this Research
facilities and some other workplaces, but it also
study is to measure the level of Highway
comes from highway, railway, and airplane
(NH 228) Noise Pollution to the nearby
traffic and from outdoor construction activities.
Residential area of Bharuch City.
Traffic Noise is unwanted sound that comes
Need of Study
from vehicles operating on roadways.
Engine noise can also contribute, especially
from large vehicles like buses and transport
EPIC@2020
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The Noise Pollution is the Third Most
hazardous after the Water pollution and Air
Pollution.
According to “World Health organization”, In
the Western Europe, over 1 Million Healthy
Life Years are Loose every year from the
Traffic Related Noise.
Now a days this Traffic Noise Pollution is
become a serious threat which deals Several
Health related problems to the nearby
Environment.
In the Bharuch city, there are very few studies
are carried but similar kind of study is still not
taken away.

Outcomes may vary on public holidays,
operating days and non-working days i.e.
Saturday and Sundays.
Make a survey among the peoples who is living
near that Highway (228).

https://www.slideshare.net/gyaneshwarjha1/pol
lution-and-human-health
III.
Scope of Study
Doing an Assessment of Highway NH 228
Noise Pollution to nearby locations and there
will be a conduct a small survey among the
people who are living nearby this Highway.
I will take random samples at particular points
and at a particular distance for a same period
time.
Obtain information on noise sources and work
practices that will help to decide what
measures are to be taken to reduce noise levels
in that area.
EPIC@2020

IV.
Literature Review
Highway Traffic Noise in the City of
Nagpur, India, SATISH K LOKHANDE,
SAMIR S PATHAK, August 2016
Their study revealed that the noise level
reached at an alarming level in Nagpur city,
and it is resolved that the heavy traffic having
greater velocity vehicles on these highways and
majority of the transportation sector is
responsible for the noise level exceeding the
national standards.
From their research they conclude that the
noise levels at most of the places in the city
reached to critical levels and require efficient
noise control measures to avoid negative
effects of noise pollution. The results estimated
from the FHWA model are very close to the
observed values, hence it can be concluded that
this model is applicable for predicting the noise
levels in Indian cities with an acceptable limit
of accuracy.
Measurement of Noise level of Bharuch city,
Jini Sunil,February 2017
By their Study they have concluded In the
Main Bharuch city area, the silence zone and
Residential areas are being subjected to noise
which is more than permissible limits. So the
people living in the nearby areas will have
health problems arising due to long term
exposure to noise.
Mitigative measures must be taken to counter
this effect which can be in the form of noise
reduction at source or interruption of
transmission path of noise or by using personal
ear protection.
So this survey helped to identify the areas not
confirming to permissible noise levels but more
research and survey needs to be conducted to
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identify the source of noise and to suggest
required mitigative measures.

The analysis of this study’s data has revealed
that the observed noise levels along all the
highway corridors of namely NH-28, NH-29,
SH-01, and SH-81 Gorakhpur city are
alarmingly high. Hence the steps need to be
taken for the control of noise by the prescribed
authority.
The analysis of data has revealed that the
observed noise levels along all the highway
corridors of namely NH-28, NH- 29, SH-01,
and SH-81 Gorakhpur city are alarmingly high.
Hence the steps need to be taken for the control
of noise by the prescribed authority.
So the outcome of the study may be of
immense help in traffic planning and
environmental assessment of the highway
projects especially with respect to traffic noise.

Assessment of Highway Traffic Noise
Pollution and its Impact in and around
Agartala, India, Deb Dulal Tripura, 19 May
2014.
By their study they have conclude that the
Highway Traffic Noise in various locations is
much higher than the standard limit prescribed
in the Indian Standard (BIS). It has also been
observed that Heavy road traffic (highway) of
standard limit 80 – 90dB is being exceeded at
various locations in the city.
In this Paper they have mentioned some
locations of that City and conclude that all
those roads are two lane road only and do not
satisfy the IRC Specification. As a result traffic
congestion occurs thereby producing more
noise.
From Their survey It has been noticed that out
of total population of 360, 225 people i.e.,
62.5% is affected by the Highways noise both
physiologically and psychologically.
A Case Study of Balasore Town,
Orissa,India, Goswami, Accepted 25 Dec.
2008
In this paper from their study and Surveys and
by seeing the situation of the city, they have
comes on some conclusion that The Integrated
Road Traffic Noise Strategy (IRTNS) must be
developed at government level to minimize
noise pollution.
CPCB, India should lay down legal standards
for noise levels from roads and Ministry of
Environment and Forest should launch
programs to reduce noise from the motor
vehicle. The following essentials should be
focused on IRTNS.
A Study of Noise Pollution in Some Highway
Corridor Near Gorakhpur City, Praveen
Kumar, Dr. Arun Kumar Mishra,
December-2014
EPIC@2020

A Case Study- Traffic Noise Pollution in
One of the Metro Cities in India, Delhi,
Jyoti, Ajay Dahiya, December 2014
From their study they have conclude that
majority of respondents i.e. 35% who belonged
to the 40-60% age group believed that effect of
hearing is the worse effect of traffic noise
pollution.
All, awareness of the public and stakeholders
is the key component in the prevention and
control of community noise pollution. Basic
and essential information should be extensively
disseminated, such as noise levels created by
common sources of noise pollution.
Adverse health effects on both the person
creating noise, and the public preventive
measures and conditions punishable under law.
Traffic Noise Impact Assessment at URBAN
ROAD JUNCTIONS, DR. NANDANWAR,
DR. S K DESHMUKH
From this studies, they have observed that the
noise level at various location due to
transportation activities were more than the
stipulated limits. Natural growth in number of
vehicles in any city, occurred due to increasing
industrialization and urbanization.
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As the city expands towards N-E and N-W side
from the project area is a result of urbanization
also there is a MIDC developing within 17 Km
from the project area.
There will be definitely increase in vehicular
traffic at the junction in future, which will
result in increase of noise level mostly during
peak hours.

Risk Assessment of In-Vehicle Noise
Pollution from Highways, Qing Li,
Fengxiang Qiao and Lei Yu
An on-road driving test with twelve subjects
was conducted on the freeway SH 288 in
Houston Texas, USA. During the driving test,
invehicle noise levels and vehicle activities
were collected.
Their Results show that the in-vehicle noise is
mostly distributed at the range between 70
dB(A) and 80 dB(A).
Test drivers were more likely to be exposed to
the noise level between 75 dB(A) and 85
dB(A). Driving at the lower speeds leads to the
longer hazardous noise exposure time per unit
travelled distance.

Studies on assessment of traffic noise level in
Aurangabad city, India, B. J. Bhosale, Amul
Late, P. M. Nalawade, S. P. Chavan, M. B.
Mule
The study reveals that, the vehicular traffic is
the significant contributor of the noise
pollution in urban areas. The total number of
vehicles passing the on road in unit time and
the time of the day during which they pass,
(morning, afternoon and evening) may decide
the session wise intensity of noise level.
The present investigation shows a higher noise
level at dense traffic zones during morning and
evening sessions in Aurangabad city.
The study recommends that regularity in the
working status of traffic signals, research on
alternative roads to avoid the heavy traffic in
city area, and strict implementation of traffic
rules by the public for which there is an urge to
adopt awareness programs for minimizing the
noise pollution.
Prevention of Noise Pollution caused by
Highways in Settlement Areas via Noise
Insulation System, Yıldız T. (2016)
A vehicle had been located and moved in the
model road, and simultaneous noise
measurements had been performed during the
movement on both the road and outside of the
double glass insulation system.
A vehicle had been located and moved in the
model road, and simultaneous noise
measurements had been performed during the
movement on both the road and outside of the
double glass insulation system.
EPIC@2020

Road Traffic Noise Pollution Analysis for
Cernavoda City, Romania, L. Manea, D.
Florea and S. Tarulescu, 2017.
This study was made in function of three main
routes: first route connects Cernavodă city
entrance with main road that leads to Nuclear
power plant, characterized by wide roads with
2 lanes and high traffic flows; the second route
is characterized by narrow roads, with high
declivity, with 1 lane and medium traffic flows;
the third route is the Cernavodă bypass road
characterized by high heavy vehicles traffic.
They observed that noise level is closely
related with the number and composition of
road traffic.
In this case, some measures should be taken to
control the level of noise pollution in the city.
To reduce noise pollution.
They have suggested several measures that can
be implemented for that region.
A Review of Adverse Effects of Road Traffic
Noise on Human Health, Devi Singh,
NeerajKumari, and Pooja Sharma
This Review paper shows the adverse effect of
Traffic on the peoples who is living nearby the
Streets.
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They have Considered that it is a serious health
hazard resulting in human suffering, issues of
noise pollution cannot be ignored.
For the sake of human wellbeing and future of
our children, it is high time we take suitable
measures to control the noise pollution as per
the noise level exposure limits for human
population.
They have also said that some. Specific steps
need to be taken to control noise pollution such
as educating the people about adverse health
hazards, implementing laws for regulation of
the noise levels, planting trees to absorb the
noise and involving individuals, NGOs, media
and governments.

Disturbance of Traffic Noise: Evaluation on
the Effects and Management on Road
Corridors, Nordiana Mashros
They have identified Traffic noise impact
(TNI) near to sensitive and there is a
significance evidence of difference noise level
produce in different peak and off peak hour.
The noise level, noise pollution level (LNP)
and TNI in residential area did not satisfy the
road traffic noise limit recommended by WHO.
This particular scenario indicated that the
increasing noise level can be respectively
associated with some driver behaviour such as
honk from the vehicles, speed of the vehicles
and also their vehicles itself has a turbo engine
that can contribute to high noise level.
Second objectives stated that to assess public
annoyance among residents. The analysis
shows that, the respondents are agreeing with
the level annoyance and sensitivity. Based on
the traffic noise impact at all sites is
moderately concern of worry even all the
measured values are exceeding the permissible
limits.
From the third objectives, which is develop a
proper mitigation that can reduce traffic noise
annoyance from an expert interviewee has
identified. They have same perspective that
restoration of concrete barrier and trees are the
best mitigation to reduce the traffic noise. They
agreed that to install this barrier is very high in
cost especially in installation of concrete
barrier.

Effects of road traffic noise on health: from
Burden of Disease to effectiveness of
interventions, A. Lex Brown
This new evidence on the health effects of
environmental noise moves the focus from
consideration of transportation noise as a
quality-of-life issue only, to one firmly on the
environmental health agenda, providing
quantitative evidence, even if only a first
approximation at this stage, in terms of its
Burden of Disease.
There is guidance available as to how this
burden should be calculated based on
knowledge of the distribution of the exposure
to environmental noise in the population of
interest, an exposure-response relationships for
each health outcome, and an estimate of a
disability weight (DW) for each health
outcome.
This is an important finding, as many of the
projected mega-cities in the world will be
located in non-temperate climatic zones in Asia
and elsewhere and their urban forms can be
expected to emulate that of Hong Kong. These
results will facilitate health-risk assessment of
from road transport noise using EBD estimates
in Asia.

EPIC@2020

Conclusion
The total area that National Highway(228)
covers in the Bharuch city is affected of Traffic
Noise. So in this paper we are trying to
measure the level of Noise on the route of
NH228 and thereby analyzing the data which
will be collected and then interpret the result.
And in addition try to give some safety
measures to resist the Noise of Traffic.
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Abstract : Photocatalytic degradation of
AlizarinRed by ZnO has been investigated
under different conditions. The effects of
some parameters such as pH, amount of ZnO,
dye concentration and irradiation time on the
degradation rate of dye solution were also
examined. A tentative mechanism has also
been proposed for this photocatalytic
degradation.
Keywords: Photocatalysis, Degradation, ZnO,
Alizarin Red Dye.
Introduction
Textile industries produce large volume of
colored dye effluents which are toxic and nonbiodegradable 1. These dyes create severe
environmental pollution problems by releasing
toxic and potential carcinogenic substances
into the aqueous phase. Various chemical and
physical processes such as precipitation,
adsorption, air stripping, flocculation, reverse
osmosis and ultrafiltration can be used for
color removal from textile effluents2–5.
However these techniques are non-destructive,
since they only transfer the non-biodegradable
matter into sludge, giving rise to new type of
pollution, which needs further treatment 6–8.
Recently there has been considerable interest in
the utilization of advanced oxidation processes
(AOPs) for the complete destruction of dyes.
AOPs are based on generation of reactive
species such as hydroxyl radicals that oxidizes
a broad range of organic pollutants quickly and
9,10
non-selectively
.
AOPs
include
photocatalysis systems such as combination of
EPIC@2020

semiconductors and light, and semiconductor
and oxidants.
Semiconductors (such as TiO2, ZnO, Fe2O3,
CdS, and ZnS) can act as sensitizers for lightinduced redox-processes due to the electronic
structure of the metal atoms in chemical
combination, which is characterized by a filled
valenceband, and an empty conduction band 11.
Upon irradiation, valence band electrons are
promoted to the conduction band leaving a hole
behind. These electron-hole pairs can either
recombine or can interact separately with other
molecules. The holes may react either with
electron donors in the solution, or with
hydroxide ions to produce powerful oxidizing
species like hydroxyl (oxidation potential 2.8
V) or super oxide radicals 12. Although, TiO2 in
the anatase form has been used for many
environmental applications, ZnO (3.2 eV) is a
suitable alternative to TiO2 so far as band gap
energy is concerned. The quantum efficiency
of ZnO powder is also significantly larger than
that of TiO2 powder, and higher catalytic
efficiencies have been reported for ZnO13.
The hydroxyl radical (•OH) is a powerful
oxidant for degrading non selective organic
compounds14. The most frequently used
photocatalysts are TiO2, ZnO, ZrO2, CdS, and
SnO215. Among these ZnO removed several
environmental contaminants under UV
irradiation16. While the great advantage of ZnO
is its ability to absorb larger fractions of the
solar spectrum than the other photocatalysts17
and removed many organic contaminants in
aqueous solution under visible irradiation18,19.
More recently our previous work shows
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successfully phototdegradation of m-cresol by
ZnO under visible-light irradiation20. Sharma et
al.21 observed the photocatalytic bleaching of
Crystal violet in aqueous suspensions of zinc
oxides. Mansilla and Villasnov22 investigated
the ZnO-catalysed photodegradation of KraftBlack liquor, which is an effluent from pulp
and paper industries. Lizama et al.23 reported
that ZnO is a more efﬁcient catalyst than TiO2
for degradation of reactive blue 19.
Alizarin Red is widely used in textile
industries, but it causes great potential of water
pollution. As a precaution a proper treatment of
waste water is necessary before discharge.
Therefore, the aim of the present works, is to
investigate the potential of ZnO as a
photocatalyst under irradiation for the
oxidation of textile dyes in aqueous solutions
and to evaluate the dependence factors for the
color removal rate such as concentration of
Dye (AR), photocatalyst semiconductor ZnO,
irradiation intensity and pH of the experimental
solutions. These are the major variables
governing the efficiency of the process.

were used to cut off thermal radiation. The pH
of the solution was measured by pH meter
(Systronics, model 335). The progress of the
reaction was observed at definite time intervals
by measuring absorbance using Ultra-Violet
spectrophotometer (Systronic Model 106) at
555 nm. The rate of decrease of color with time
was continuously monitored. After complete
mineralization, the presence of NO2-, NO3-,
SO42- ions and evolution of CO2 were tested by
standard procedure.

Experimental
For the present studies the commercial azo dye
Alizarin Red (C.D.H.) and Photocatalyst ZnO
(C.D.H., 99% purity) were used for
photocatalytic
degradation.
For
the
-3
photobleaching process, 1.0 x10 M stock
solution of dye Alizarin Redwas prepared in
double distilled water and diluted as required.
The desired pH of the solution was adjusted by
the addition of previously standardized
sulphuric acid and sodium hydroxide solutions.
All laboratory reagents were of analytical
grade.
The total volume of the reaction
mixture was 50 ml. The concentration of
different ingredients in the reaction mixture
was [Dye] =2.0x10-4M, Zinc Oxide=0.10 g and
pH=7.5. To carry out the photobleaching, the
reaction mixture was irradiated under light
source (200W Tungsten lamp). Water filters
EPIC@2020

Results and Discussion
Control
experiments
(in
absence
of
photocatalyst, light) confirm the necessity of
photocatalyst, light to follow the photocatalytic
path for the photobleaching of dye. The
photocatalytic degradation of Alizarin Red was
observed at 555 nm. The optimum conditions
for the photobleaching of dye were [Dye] =2.0
x10-4 M, ZnO =0.10 g, and pH=7.5. The result
of photocatalytic bleaching of Alizarin Red is
presented in Table 1. It was observed that
absorbance (Abs.) decreases with the increase
in time of irradiation indicating that the dye is
degraded on irradiation. A graph between 1+
log O.D. and time has been plotted. The
linearity of the plot indicates that the
photocatalytic bleaching of Alizarin Red
follows a first order kinetics. The rate constant
of this photobleaching process was determined
using the expression.
Rate Constant (k) = 2.303 x Slope= 4.21 ×10-5
sec-1
Table.1 Typical Run
[Alizarin Red]= 2.0 ×10-4 M; Zinc Oxide=0.10
g; pH= 7.5; Light Intensity= 80.00mWcm-2;
Time (min.)

0.0
30.0
60.0

Optical
Density
(O.D.)
0.678
0.626
0.581

1+log (O.D.)

0.8312
0.7966
0.7642
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90.0
120
150
180
210
240

0.537
0.499
0.462
0.429
0.397
0.369

0.7300
0.6981
0.6646
0.6325
0.5988
0.5670

Figure.1 Typical Run
Effect of pH Variation
The effect of pH on the rate of photocatalytic
degradation was studied by keeping all the
other experimental conditions constant and
changing the initial pH values of Alizarin Red
from 4.38 to 10.74, the results of which are
illustrated in Table 2.
It has been observed that the rate of
photocatalytic bleaching of dye increases on
increasing the pH.This can be explained on the
basis that as the pH of the medium was
increased, there is a corresponding increase in
the concentration of hydroxylions will absorbs
on the semiconductor surface making it
negatively charged thus there will be a
coulombic attraction between semiconductor
surface and cationic dye.This has reflected in
an increase of rate of photocatalytic
degradation of the dye on increasing pH.
Table: 2. Effect of pH Variation
[Alizarin Red]= 2.0 ×10-4M;
Zinc
Oxide = 0.10g;
Light Intensity=
80.00mWcm-2;
EPIC@2020
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pH
4.38
5.44
6.50
7.56
8.62
9.68
10.74

k×10-5
s-1
3.45
3.59
4.03
4.21
3.89
3.75
3.03

Effect of Concentration of Alizarin Red
Effect of variation of dye concentration on rate
of reaction was also studied by taking different
concentration of Alizarin Red solution. The
results are given in Table 3. The rate of
photochemical degradation has found to
increasing with increasing concentration of
Alizarin Red upto 2.0×10-4M. On further
increasing its concentration, a sudden decrease
in the rate of degradation was observed.
This may be explained on the basis that on
increasing the concentration of dye, more
molecules of dye are available for
excitationand energy transfer and hence, an
increase in the rate is observed. However on
increasing the concentration above 2.0 × 104
M, the reaction rate was found to decrease. It
may be attributed to the fact that as the
concentration of AR was increased, it started
acting like a filter for the incident light and it
will not permit the desired light intensity to
reach the semiconductor particle; thus, a
decrease in the rate of photocatalytic
degradation of Alizarin Red has observed.
Table: 3. Effect of Dye Concentration
pH=7.5;
Light Intensity=
-2
80.00mWcm ;Zinc Oxide = 0.10g;
[Alizarin Red] k×10-5 s-1
× 10-4M
0.5
1.84
1.0
2.67
1.5
3.73
Page 77

International Journal of Engineering Research
Volume No.9, Special Issue No.2

2.0
2.5
3.0
3.5

4.21
3.59
3.45
2.85

Effect of Amount Of Semiconductor
The effect of amount of ZnO on the rate of
photocatalytic degradation of Alizarin Red was
observed by keeping all other factors constant.
The results are given in Table 4. It is clear that
the rate of photodegradation increases on
increasing amount of ZnO upto 0.10 g , while it
becomes almost constant after a 0.10 g (Table.
4). This may be due to the fact that as the
amount of semiconductor was increased, the
exposed surface area also increases, but after a
certain limit, if the amount of semiconductor
was further increased, then there will be no
increase in the exposed surface area of the
photocatalyst. It may be considered like a
saturation point, above which any increase in
the amount of semiconductor has negligible or
no effect on the rate of photocatalytic
bleaching of Alizarin Red. As any increase in
the amount of semiconductor after this
saturation point will only increase the thickness
of the layer at the bottom of the vessel, once
the complete bottom of the reaction vessel is
covered by the photocatalyst.
Table:
4.
Effect
of
Amount
of
Semiconductor
[Alizarin Red]= 2.0 ×10-4M;
pH
-2
=7.5; Light Intensity= 80.00mWcm ;
Zinc Oxide(g)
K ×10-5 sec-1
0.04
0.06
0.08
0.10
0.12

2.51
3.20
3.93
4.21
4.23

Effect of Light Intensity
The effect of light intensity on the
photocatalytic degradation of Alizarin Red was
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also observed. The results obtained are given in
Table 5. A linear plot was obtained between
the rate constant and light intensity, which
indicates that an increase in the light intensity
increase the rate of reaction because an
increase in the intensity of light will increase
the number of photons striking per unit area of
semiconducting powder.
Table: 5. Effect of Light Intensity
[Alizarin Red]= 2.0 ×10-5M;
pH =7.5;
ZnO= 0.10 g;
Light Intensity k×10-4 sec1
(mWcm-2)
20
40
60
80

1.75
3.03
3.96
4.21

Mechanism
On the basis of the experimental observation, a
tentative mechanism for photocatalytic
bleaching of Alizarin Red (AR) may be
proposed as1

AR0+ hv1

1

AR1

SC
3

AR1 + e-

Leuco AR

AR1
ISC

3

AR1

…(1.)
...(2.)

e-(CB) + h+(CB) ...(3)
Leuco AR

...(4)

Degraded Product .(5)

Alizarin Red absorbs radiations of suitable
wavelength and gives rise to excited singlet
state. Then itundergoes inter system crossing
(ISC) to give the triplet state of the dye.On the
other hand , the semiconductor ZnO also
utilizes, the radiant energy to excite its electron
from valence band to the conduction of the
semiconductor reduces the dye to its leuco
form, and ultimately degrade it to the products.
In this case however,.OH radicals do not
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participate as an active species. The fact was
confirmed by using 2-propanol as a hydroxyl
free radical scavenger, when the rate of
bleaching was not affected appreciably.
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Abstract : Some European Governments and
cities have developed strategy oriented to
decrease vehicle pollution, with more or less
achievement. Many initiatives have been
undertake or are on-going in this perimeter. A
deep revision has been undertake, that
includes most of the European initiatives that
are human being developed.
Keywords: European Governments, vehicle
pollution, European initiatives
1. Introduction
Air pollution is one of the major priority for
Local and National Authorities. However, it is
normal that measures towards traffic (that main
pollution source in most of the cities), do not
only contract with environmental aspects, but
also with the general individuality of urban
traffic to take, at last, a raise in people's life
normal. This is why there are only a little
number of measures that have fully
environmental implications. extended term
planning is a very important aspect to face the
problem of air pollution, as cities which do not
have a large problem could face situation such
as those of Athens if a alert evaluation of the
evolution of air pollution is not finished. The
strategies that are explained hereafter, are
structures as follows: • Traffic measures. •
Public transportation. • Freight transportation.
Alternative modes of transport. • Tools to make
out the most contaminant vehicles.
2. Traffic Measures
2.1 Priority for buses and taxis
These kind of measures could be decrease the
use of private vehicles, and thus reduce the
number of traffic jams and the air pollution.
EPIC@2020

Bus lanes are the most common means used to
give main concern to buses, which in some
cities can also be used by taxis. Besides,
modern control systems can be involuntary to
give priority to buses - which would be
prepared with an electronic sensor - in
intersections.
The following table shows the environmental
benefits of implementing these kind of
measures, as well as the decrease in the time
that trips take to passengers:
Kind
of
Measure
Lanes in peak
hours
Only-bus
streets
Turn priority

Time Decreased
(%)
15
50
5

Bus
Emissions
Decreased (%)
20
60
7

Although the falling of the bus emissions is
very significant, its relative importance about
all the vehicles moving in the city is relatively
small. This is why it could be concluded that
measures that give precedence to buses are
more effective in order to get better the
location of traffic than to reduce air pollution.
2.2 Street lights control systems
A few present urban communities utilize Urban
Traffic Control Systems (UTCS) that handle
traffic lights in the city. Among the most
widely recognized frameworks we have
TRANSYT, SCOOT and MOVA. The usage of
those frameworks immediately speeds up
traffic and decreases the quantity of increasing
speed braking cycles, that lessens fuel use, and
along these lines, emanations to the climate. It
has been demonstrated that TRANS YT can set
aside to a 3% of the fuel utilized by urban
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vehicles, SCOOT can set aside to a 5% more
fuel than TRANS YT in top hours, as an
involvement with Worcester demonstrated
(Nelson et al., 1995). Also, the usage of these
frameworks could improve the limit of lanes
and the states of traffic. This may cause an
expansion in the utilization of private vehicle
along these lines, in the awful of the cases, air
quality could in worsen.

objectives for a few European urban areas.
Open vehicle is fundamentally prescribed in
proceed to return excursions to working spots
in thick focuses, for neighborhood shopping
and for longer excursions between dynamic
urban focuses. The fundamental qualities that
ought to be considered when creating open
transportation arrangements are:

2.3 Traffic calming measures
There are a few estimates intended to hinder
traffic and along these lines increment security
in the streets. These measures have significant
punishment with respect to the earth. Traffic
quieting measures involve street terminations,
vehicle weight and size outskirts, one way
roads, smaller than expected roundabouts, need
changes, chicanes, carriageway checking,
bumps, and so on.. Among these, we may
separate among vertical and flat traffic quieting
measures. Vertical quieting measures, and
especially street bumps - the most spreaded
sort of vertical quieting measure - , are one of
the best measures with respect to traffic
delayed down and wellbeing. In any case, a
few showings created in Austria (Kuntschen,
1994), demonstrated that outflows brought up
in those boulevards furnished with street
bumps (NO% discharges were expanded up to
multiple times, and CO emanations up to
multiple times). This ought to be because of an
adjustment in the driving conduct, as the
quantity of quickening braking cycles are
tremendously raised. Level quieting measures smaller than usual roundabouts, chicanes,
bends, and so on - are progressively viable
when executed together or blended. These
blended measures have been effectively
executed in certain zones in the County of
Cambridge shire.
3. Public Transportation
Open transportation strategies are normally
remembering ecological angles among their
EPIC@2020

Quality of the service.
 Fares
 Fare structure.
At present, some specialized upgrades with
respect to powers have supported the
diminishing of emanations from transports.
These upgrades, which are being actualized in
the edge of the ENTRANCE venture, are
situated towards to primary bearings:
 Buses using natural gas as a fuel. These
buses are truly in service in some
Spanish cities, such as Madrid and
Valladolid.
 Buses that have an electric/diesel
hybrid engine.
4. Freight Transport
Cargo transport has certain particular attributes,
so a specific investigation of this segment
might be of premium. This sort of transport is
generally spreaded in numerous European
urban regions. For instance, in Zurich it spoke
to a 12% of the entire of the urban traffic in
1988. Later on, it appears that cargo transport
will be more evolved than private vehicle, so
its relative significance will raise.
The European Union Directive 83/35I/EEC
showed that vans weighting under 3.5 tons
caused a 25% more contamination than private
vehicles in comparative conditions. This
estimation demonstrated the significant level of
outflows brought about by cargo transport.
Quite a long while after this Directive was
distributed, the CORINEAIR outflow factors
demonstrated that CO emanations originating
from vans weighting under 3.5 tons was around
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twofold than those originating from private
vehicles.
COST Action 321 (Urban Goods Transport), in
which Environment, Transport and Planning
took an interest, built up a report that
completely archives the activities that could be
utilized to improve cargo transport from the
strategical and a natural perspectives. A portion
of these are the accompanying:

transport vehicles ought not fall traffic in those
spots where the street limit is low. In addition,
if this emptying regions were given, surface
stopping zones would be diminished, so open
vehicle would be upgraded.

4.1 Reduction of packing volume
For some items the volume of pressing
materials is significant. A few vehicles
completely use vehicle limit as far as volume
however not as far as burden (the alleged
volume transports). Decrease of bundling
volume might be accomplished however
improved vehicle quality, enhancement of
bundling, and through changes in clients
mentalities. This may bring about higher net
stacking rates and less truck trips and, along 
these lines, a decrease in the utilization of
vitality and emanations.
4.2 Transport coordination
A generous piece of products transport in urban 
zones is singular vehicle, which is one reason
for the low limit usage. Ideal achievement
ought to be acquired from this measure through
the declaration by the retailers of their vehicle
request to a coordination community, in which
a few organizations may take part. The
fundamental advantages that could be acquired
from this measure are a clog decrease, a nearby
contamination decrease, wellbeing upgrade,
and a help to neighborhood and transport
economy.
4.3 Regulation of load/unload periods
The sufficient guideline of these periods may
have a specific significance. It is significant not
to convey on top hours, and conveyance times
could be diverse relying upon the region of the
city.In the event that exceptional emptying
zones were given in certain urban zones, cargo
EPIC@2020

5. Alternative Modes of Transport
5.1 Bicycle
Among the most widely recognized elective
methods of transport, the bike is, maybe, the
most spreaded. The bike is broadly utilized in
some focal Europe nations, for example,
Denmark or The Netherlands. It is simpler to
be utilized in level and thick urban
communities, where outings could be not very
long. From a natural perspective, bike is the
perfect method of transport, both with respect
to acoustic contamination and air quality. This
is the reason the utilization of the bike will
raise if:
Safety is improved. Bicycle lanes reduce the
number of accidents suffered by cyclists.
However, it is not always likely to construct
them, as central areas of many cities are too
narrow.
It was possible to park the bicycles in
educational centers (schools, high schools,
universities, etc.), public centers, working
areas, etc..
Climate has also a great influence over the use
of the bicycle as a mode of transport However,
in Southern Europe, cycling is considered more
a sport than a mode of transport. In Europe,
there is an exceptionally high number of homes
where in any event a bike exist, and the vast
majority of the excursions are regularly of
under 8 km., along these lines, in principle, the
conditions are acceptable so as to anticipate a
spreading of this method of transport.
5.2 Pedestrians
Pedestrination of specific avenues in the
downtown areas is an ordinary system in
European urban communities. There are a few
varieties of this system, for example,
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permitting transports and cabs to go through
these roads. Numerous urban communities are
attempting to build their person on foot
regions, that regularly check with the
endorsement of most piece of the citizenship.
In any case, pedestrination is a measure that
ought to be joined by others: if traffic is illegal
is sure lanes, a disorder could be incited in
the remainder of the city.In common terms,
pedestrination should be accompanied by
improvements in the public transport network.
Otherwise, the global quality of air will not be
better.

situation can be derived from velocity profiles
of the detected traffic data. The scattering
models utilize meteorological information, for
example, temperature, wind information and
dependability class. Accessible information
from air quality checking stations are utilized
to determine foundation fixations. The interim
at which the online information ought to be
given relies upon the fleeting goals of the
outcomes. As a rule an hourly interim will be
satisfactory.

6. Tools to identify the most contaminant
vehicles
Around the 60% of the discharges originate
from roughly the 10% of the vehicles (Fujita et
al., 1993). This implies a rare number of
vehicles dirty up to 10 or even multiple times
more than the normal.
In certain nations, vehicles must experience
intermittent updates in which their discharges
are broke down. Those vehicles that dirty in
excess of a level set up by law must be fixed.
Remote detecting gadget (EPA, 1993) are
instruments that can distinguish discharge
levels while autos are moving. An infrared
radiation is anticipated over the street, and the
gadget quantifies the CO and VOC's fixations.
Every vehicle is related to a camcorder or a
preview camera. On the off chance that
discharges are higher than those allowed,
managerial measures or potentially reparation
ought to be practiced.
This framework is generally utilized in the
United States, and it is beginning to be utilized
in specific regions of Europe with victories.
7. Data Requirement
7.1 Online Data
The system is mostly driven by traffic data.
Each street segment is characterized by a
default traffic state. This information can be
updated for each time step where the present
EPIC@2020

7.2 Static Data
To
account
for
urban
surroundings
concentration, emissions of the main sources
like industry, shipping, rail traffic, off-road
traffic and domestic combustion, usually
available from an emission cadastre, are
required for the regional dispersion model. The
demonstrating approach for the small scope
requires a parameterisation of the significant
streets. All road fragments with nearby
structures, called segments, are depicted by
their width, tallness and porosity (holes
between the structures). Inside an area, at least
one focuses can be characterized where
fixations are determined.
8. Modelling Control
The demonstrating procedure ascertaining the all
out fixation at a problem area in a road gorge
needs to represent provincial foundation brought
about by long separation transport, urban
foundation brought about by the urban discharge
sources and the "extra focus" brought about by
the street traffic in the road gully itself. The
information stream of the demonstrating
procedure for each time step is depicted as
follows: Based on approaching traffic
information, the Figure 1: System desgin Air
Quality 2009 – Istanbul, 24-27 March 2009 Short
paper to oral introduction IVU Umwelt GmbH,
D-79110 Freiburg, Germany 3/4 emanations of
the significant streets are controlled by the
outflow model IMMISem (IVU Umwelt 2008a).
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Together with discharges of other urban sources
the citywide spatial circulation of air
contamination is determined utilizing the urban
scattering model IMMISnet (IVU Umwelt
2008b). This gives the urban foundation focus to
each area and for the area of the air quality screen
stations. The provincial foundation would then be
able to be resolved as distinction between the
watched focus at the foundation station and the
urban fixation displayed for the station. At last the
smaller scope model IMMIScpb (Yamartino, R.
J., Wiegand, G. 1986) is applied to survey the
extra focus inside every road gully by the Canyon
Plume Box approach utilizing meteorological and
neighborhood emanation information. To decide
NO2 values out of the NOx results, IMMISmt
can give various strategies running from
straightforward normal procedures dependent on
estimations to complex photochemical models.

Conclusion:
The
investigation
broke
down
the
contamination of most recent 4 years from
2012 to 2015 to reach the determination that
there is pressing need of executing new
methodologies in the street transportation to
limit the outflows from vehicles. As this zone
is quickly developing, it is bringing about
expanding request of
open and traveler
transport and subsequently the awesome
increment in number of engine vehicles. The
expansion in rush hour gridlock just as rare
framework offices are liable for the most
noteworthy of contaminations and ozone
depleting substance emanations in the city.
With the expanding air contamination and
discharges from the vehicle division in the
urban areas, it is an unmistakable message that
the unbending bodies should take a major
jump, uniquely as far as traffic the board in
urban areas. There is have to acknowledge
radical
arrangements
extending
from
specialized and social strategy, inside a brief
timeframe to finish long haul gains. This
examination
centers
around
discharge
standpoint in the vehicle segment in Jalandhar,
which
could
effectively prompt
the
improvement of air quality administration.

9. Air pollution in Banswara
The air pollution in Banswara right now
is slightly polluted but it is increase in day by
day due to traffic so it is control by traffic
management.
Current Air Quality Index in Banswara
NO2

69.5 µg/m³, AQI 86 Moderate

PM2.5

38.76 µg/m³, AQI
58 Satisfactory

SO2

6.0 µg/m³, AQI 6 Good

PM10

170.2 µg/m³, AQI
100 Satisfactory

Humidity

20.0 %

Barometric
Pressure

1017.0 hPa

Wind Speed

8.23 m/s

1.

Wind Direction

37.0 degrees

2.
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Abstract : Road traffic has become a
significant factor in social advancement and
financial advancement because of expanding
number of vehicles. Traffic is the ruling
wellspring of noise in urban and rustic
condition, which has transformed into a
creating open concern inferable from the
crossing point of the wellsprings of moving
vehicle and the roadway. The predominance
of noise is expanding in size and seriousness
as a pressure inductor because of the piece of
sound as a hazard factor for human wellbeing
in light of urban way of life and no or terrible
administration of noise in Valsad locale in the
territory of Gujarat as the standards is
spurned routinely. The present examination
researches the degree of mindfulness about
noise pollution, its causes, wellbeing effects
and investment of young people in condition
improving exercises in Valsad. Complete 158
react were gathered among the informed
young people of Valsad city old enough 15 to
20 took an interest in the poll study. The
examination infers that most of taught youth
knows about noise pollution and its outcomes
however the female youth are progressively
delicate about noise pollution. So as to control
noise condition degradation, adolescents see
fitting arrangement by producing mindfulness
battle including residents and severe
authorization of laws required by concerned
specialists.
Keywords: Awareness, Environment, Health
Effect, Noise, Traffic.
I. Introduction:
Noise is one of the most all-inclusive common
poisons. Since quite a while prior plan to be an
EPIC@2020

issue just to the military and considerable
industry, it is by and by apparent as a basically
comprehensive
issue.
In
India,
the
transportation territory is growing rapidly at
over 7.50% per annum and the number of
vehicles on Indian Roads is extending at a
snappy rate and this has led to stuffed Roads
and nearness of another part in urban life: the
noise going to an upsetting level consistently.
It is found to depend upon a grouping of parts,
for instance, traffic volume, speed and number
of vehicles; whether or not the Road is brought
or up in cutting; edge of Road and Road
surface condition.
The noise delivered by engine and various bits
of vehicles accept a critical activity in waiting
conditions at combinations and red lights.
Unquestionably, noise is a trademark of
present-day society. Noise powers more than
55 dB are adequately high to cause bothering,
commanding behavior and rest irritation.
Routine prologue to 65 dB can achieve
hypertension and to noise more than 75 dB can
provoke extended sentiments of tension,
expanded heartbeats and potential hearing
setback. The deterrent of sound life years is
ordinarily evaluated similar to money, yet
society bears many covered and roaming costs
of noise pollution, for instance, the utilization
on helpful treatment of stress, hypertension or
mental disorder; loss of benefit at tackle record
of
pain
or
shortcoming;
reduced
imaginativeness and creative mind. It is
therefore significant that noise pollution should
be dealt with different methodologies
profitably and effectively, especially at the
preventive stage. Early-age prologue to noise
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may have long stretch prosperity ramifications
of which we have little data on today.

noiseannoyance was related with less social
attachment, and thusly with more terrible
emotional wellness; noise disturbance was
likewise connected with lower neighborhood
remedial quality, in this way with less social
union and physical action, and thus with more
terrible psychological well-being. Private Road
traffic noise and general emotional well-being
in youth: The job of noise disturbance,
neighborhood remedial quality, physical action,
and social union as potential go betweens. (3)
4. Prof. C. B. Mishra, Paulam Desai and Ishita
Ghodasara (2016-India) uncovered in the paper
on “Critic on Traffic Noise Pollution and its
Management”, the examination was completed
in which 144 respondents partook in the Anand
City to explore the rates and cross-arranges on
wellsprings of noise, effects of noise, reactions
to noise, and suggestions to control noise to the
extent age and also sex. The more energetic (<
20 years) period appears to pressure cover alia,
prerequisite for empowering the police. Every
one old enough social affairs feel that a blend
model could work better for an open reason. In
a prevailing piece of cases, the impacted party
tenders a requesting to stop noise. (6)
5. Oluwaseun O. Oluwasegun, Michael U.
Onuu and Oladayo E. Oyenekan – (2015)
passed on in their paper on “Study of road
traffic noise pollution and impacts on residents
of ikeja local government area of Lagos State,
Ligeria” that out of 416 respondents showed
that 93.8% were bothered/steamed at bicycle
noise, 97% were irritated/disturbed by means
of vehicle noise while noise of lorries/heavies
and transports aggravated/upset 75% of the
occupants. The effects of noise on occupants of
Ikeja Local Government ranges from napping
exacerbation,
hearing
mischief,
talk
impedance, burden and obstacle with
conversation to agitating impacts in mental
health, for example, passionate insecurity,
nervousness, sickness, stress, cerebral pain,
contentiousness, and changes in disposition,

II. Literature Study:
1. Saba Ismail and Shahid Ahmed – (2018)
makes reference to in the paper on “Noise
pollution, its sources and effects: a case study
of university students in Delhi” that 388 people
were addressed identified with the territory of
study. The examination infers that most of
taught youth knows about noise pollution and
its causes. The investigation uncovers that the
female youth are progressively touchy
contrasted with male youth about noise
pollution in Delhi. In any case, by far most of
instructed youth didn't see noise pollution as
natural test and positioned it as least significant
danger. The investigation distinguished
vehicular pollution as one of the most
significant reasons for noise pollution and
noisy music as the second most significant
reason for noise pollution. (10)
2. Orlando Borges (2017) revealed in the paper
on "View of Noise Pollution in a Youth and
Adults School in Curitiba-PR" that review to
120 individuals see noise in the most various
conditions they visit and can perceive
wellspring of the noise anyway this perception
exhibited fragile as the bigger part doesn't take
measures to balance or reduce these noises.
20% of respondents grumbled of medical
issues and many distinguished side effects that
could be identified with presentation to
boisterous sounds, for example, uneasiness,
stress, apprehension, crabbiness, and weakness.
Some even referenced hearing indications, for
example, tinnitus, hearing misfortune, and
trouble getting discourse, yet none related the
side effects to introduction. (9)
3. Angel Dzhambov, Boris Tilov, Iana
Markevych and Donka Dimitrova (2017)
completed an overview in the city of Plovdiv,
Bulgaria in which 399 understudies matured 15
– 25 years reacted to the General Health
Questionnaire.Results uncovered that more
EPIC@2020
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increment in social clash, mental issues,
psychosis and craziness). (8)
6. Angela Maria Fontana Zocoli , Thais
Catalani Morata and Jair Mendes Marques2009 in their work on “Youth Attitude to Noise
Scale (YANS) questionnaire adaptation into
Brazilian Portuguese” passed on that the
creating introduction of youngsters to
characteristic noise has delivered excitement
for finds out about the impact of such
presentation, similarly as the measures to be
taken in these conditions. 245 youngsters from
the two sexual directions participated right now
(were folks and 51% females); with ages some
place in the scope of 14 and 18 years (mean of
15.7 years); understudies from auxiliary school
(24% in their third year; 37% in their
subsequent year and 39% in their first year)
from an educational cost based school in
Blumenau, region of Santa Catarina, Brazil.
Basic relationships are showing the
advancement and substance authenticity for its
usage, filling in as an instrument to survey the
perspectives of the young confronting
presentation to ecological noise. (4)

years, 105 out of 158 (66.46%) respondents
were male and 53 out of 158 (33.54)
respondents were females. It is also revealed by
summary statistics that average years of
education of 62.03% respondent were 15 years,
20.25% respondent was 17 years, 13.29%
respondent was 18 years and 4.43 %
respondent was 20 years. It implies that this
survey captures the opinion of educated youth
either completed or presently pursuing
education in higher learning institutions.
The respondents were gotten some information
about the noise pollution in Valsad. Result is
that 84.81% respondents knew about the issue
of noise pollution. In any case, 15.19%
respondents didn't know about the issue of
noise pollution. It implies that greater part of
educated youth knew about noise as an issue.
The awareness about the reasons for noise
pollution demonstrated that 82.9% respondents
knew the reason for it. For environment
improvement reason 53.8% of respondent had
included themselves in the previously.

III. Data and Methodology:
This exact investigation depends on a sample
survey of the Valsad city on the Surat-Mumbai
road which associated through NH 8 of Gujarat
state and it is the synthetic center point of
Gujarat with Industrial Estates. Additionally,
significant traveller goals are found close by
Valsad. Valsad is pondering serious traffic
issues with rickshaws being a significant
supporter of the mayhem. The open-finished
inquiry initially contains individual data of the
respondents and second part contains questions
identified with different elements of condition
from 158 educated youth age 15 to 20 dwelling
close to the periphery of Roads. The sample
represents a cross-segment of youth of various
age groups, sex, instructive levels.
The average of respondents is 18.5 years, with
least age of 15 years and greatest age of 20
EPIC@2020

IV. Results and Analysis
The present examination depends on the
essential study among college and undergrads
in Valsad with respect to youth participation in
Environmental Sustainability. It is centered on
youth perception about noise pollution in
Valsad, its causes, its wellbeing effects and
solution.
1. Cross Tabulation between Gender and
Noise Pollution Awareness.
Table 1 shows the aftereffects of cross
arrangement among sexual orientation and
noise
pollution
mindfulness.
Results
demonstrates that 70.89% of respondents
having attention to noise pollution are male.
90.47% of guys have awareness of noise
pollution inside Gender. 60.13% of respondent
are male and 24.68% of respondent are female
have awareness of noise pollution. 29.11% of
respondents having attention to noise pollution
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are female inside awareness people. 73.58% of
females have awareness with noise pollution
inside Gender. Results further uncover that
41.66% of respondents not having mindfulness
about noise pollution are guys while 58.34%
are females. Results show that female youth are
increasingly touchy and mindful contrasted
with male youth about noise pollution.

3. Causes of Noise Pollution.
Table 2 presents results of cross tabulation
between Gender and Causes of Noise
Pollution. Results show that 71.8% male and
28.2% female respondents having attention to
Causes of Noise Pollution inside awareness.
89.5% of males and 69.8% of females have
awareness of Causes of Noise Pollution inside
their group. 59.5% of respondent are male and
23.4% of respondent are female have
awareness of Causes of Noise Pollution among
the all respondent. Results further reveal that
10.5% of respondents not having awareness
about Causes of Noise Pollution are males
while 30.1% are females within their groups.

2. Noise Pollution as Environmental
Challenge (1-Most Important To 9-Least
Important)

4. Causes of Noise Pollution in Valsad

Fig 1: Perception of youth about noise
pollution as environmental challenge (1most important to 9-least important)
Fig 1 shows the impression of youth about
noise pollution as environmental effects.
Respondents were approached to rank 1(most
critical) to 9 (least significant) the natural
difficulties.: rise in temperature; drought;
flood; air pollution; noise pollution; water
pollution; loss of biodiversity; urban solid
waste; and others(specify). 18 out of 158
respondents (11.40%) could not identify noise
pollution as an environmental challenge at all.
Shockingly, only 1.9% respondents positioned
noise pollution as 1, as most important
challenge for the environment; 5.7%
respondents ranked noise pollution as 2; 8.6%
respondents ranked noise pollution as 3 and so
on. Revealing aspect of the survey is that the
7.6% respondents ranked noise pollution as 8,
closer to least important rank 9. It implies that
vast majority of educated youth did not
perceive noise pollution as a threat to the
environment.
EPIC@2020

Fig 2. Causes of Noise Pollution in Valsad
Fig 2 reveals the causes of noise pollution as
perceived by educated youth in Valsad.
Respondents were approached to distinguish
the most significant reason for noise pollution.
Consequences of the study demonstrate that
37.3% respondents recognized vehicles as the
one most significant reason for noise pollution.
13.3% respondents distinguished loud music as
the second most significant reason for noise
pollution. Around 5% respondent recognized
industrial noise and construction as the reasons
for noise pollution. Be that as it may, 5.6%
respondent couldn't distinguish any reason for
noise pollution.
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5. Health Effect of Noise Pollution

Fig 3. Health Effect of Noise Pollution
Fig 3 shows the view of respondents about
wellbeing impact of noise pollution.
Respondent were approached to recognize the
medical issues related with noise pollution in
Valsad. The study results demonstrate that
52.5% respondents recognized hearing
impairment and related issue associated with
noise
pollution.
5.77%
respondents
distinguished hypertension and brain related
issues associated with noise pollution. 11.4%
respondents recognized irritation and 2.5%
distinguished heart issue related with noise
pollution. Be that as it may, 8.2% respondents
didn't know about the wellbeing impacts of
noise pollution. It suggests that most of
educated youth understand the health-related
problems of noise pollution in Valsad.
6. Participation in Environment Improving
Activities (PEIMA)
Table 3 presents results of cross tabulation
between Gender and Participation in
Environment Improving Activities (PEIMA).
Results show that 65.9% of respondents
participating in Environment Improving
Activities are males while 34.1% are females
within PEIMA. 53.3% of males are
participating in Environment Improving
Activities and 54.5% of females are
participating in Environment Improving
Activities within their groups. Results further
EPIC@2020
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reveal that 67.8% of respondents not
participating in Environment Improving
Activities are males while 32.9% are
females.46.7% male respondents are not
participating in Environment Improving
Activities are males while 45.3% are females.
Female youth seems to participate more in
Environment Improving Activities.
VI. Concluding Remarks
This paper is centered on youth perception
about noise pollution in Valsad, its causes, its
wellbeing effects and arrangements. The
examination reasons that most of educated
youth knows about noise pollution and its
causes. The investigation uncovers that the
female youth are increasingly touchy
contrasted than male youth about noise
pollution in Valsad. Be that as it may, most by
far of instructed youth didn't see noise
pollution as environmental challenge and
positioned it as least significant risk. The
investigation recognized vehicular pollution as
one of the most significant reasons for noise
pollution and loud music as the second most
significant reason for noise pollution. The
investigation identified hearing impairment,
hypertension, stress; heart problems are
associated with noise pollution on the basis
survey.
It implies that the majority of educated youth
understand the health-related implications of
noise pollution in Valsad. Noise is one of the
typical hazardous emissions. Regular and longterm exposure to elevated noise can bring
about various adverse health consequences,
such as hearing impairment, hypertension,
heart disease, annoyance, and sleep disturbance
which also recognized by the respondent.
However, this study also reflects on negligent
attitude towards environment protection even
in highly educated youth of the Valsad city.
Female youth seems to be more sensitive and
participatory in Environment Improving
Activities. At long last, the examination gives
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that Social and Behavioral Change of Citizens
and Strict Enforcement of Environment and
Noise related Laws is the pre-imperative for an
improvement in the earth.
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Table 1 presents the results of cross tabulation between gender and noise pollution awareness
Gender

Yes
NP_AW
No

Total

Count
% Within NP_AW
% Within gender
% Of total
Count
% Within NP_AW
% Within gender
% Of total
Count
% Within NP_AW
% Within gender
% Of total

Male
95
70.89%
90.47%
60.13%
10
41.66%
9.52%
6.32%
105
66.45%
100%
66.45%

Total
Female
39
29.11%
73.58%
24.68%
14
58.34%
26.41%
8.8%
53
33.48%
100%
33.48%

134
100%
84.81%
84.81%
24
100%
15.19%
15.19%
158
100%
100%
100%

Table 2 Cross Tabulation between Gender and Causes of Noise Pollution
Gender

Yes
NPC_AW
No

Total

Count
% Within NPC_AW
% Within gender
% Of total
Count
% Within NPC_AW
% Within gender
% Of total
Count
% Within NPC_AW
% Within gender
% Of total

Male
94
71.8%
89.5%
59.5%
11
40.7%
10.5%
7.0%
105
66.4%
100%
66.4%

Total
Female
37
28.2%
69.8%
23.4%
16
59.3%
30.1%
10.1%
53
33.6%
100%
33.6%

131
100%
82.9%
82.9%
27
100%
17.1%
17.1%
158
100%
100%
100%

Table 3: Cross Tabulation between Gender and Participation in Environment Improving
Activities (PEIMA)
Gender

Yes
PEIMA
No

Total

EPIC@2020

Count
% Within PEIMA
% Within gender
% Of total
Count
% Within PEIMA
% Within gender
% Of total
Count
% Within PEIMA
% Within gender
% Of total

Male
56
65.9%
53.3%
35.4%
49
67.1%
46.7%
31%
105
66.5%
100%
66.5%

Total
Female
29
34.1%
54.5%
18.4%
24
32.9%
45.3%
15.2%
53
33.5%
100%
33.5%

85
100%
53.8%
53.8%
73
100%
46.2%
46.2%
158
100%
100%
100%
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Abstract : Medical wastes are stickier than the
municipal solid waste and household waste.
Medical waste is created in hospitals, clinics,
and pharmaceutical assembling as a result of
the diagnosis, treatment, and medicine that is
being delivered over the medicinal services
framework Clinical wastes are profoundly
perilous and put individuals under hazard or
damning
infections.
clinical
waste
administration, including the normal sources,
overseeing provision to handling and disposal
strategies. The clinical wastes are having a
high open hazard as it influences the normal
environmental condition. Clinical wastes are
the key factors for ecological contamination.
A few issues happen during the removal of
clinical waste in medical clinics. The
exploration shows how powerful waste
administration can reduce health risks and
ensure the earth. So, in this paper presented
the meaning of medical waste, the risk of
exposure, medical management regulatory
acts, medical waste management procedure
and control techniques
Key
words:
Medical
waste,
Environmental condition, Healthcare,
Medical waste act, Management and control
Introduction
Due to presence of waste any substance
(strong, fluid, or gas) that has no
immediate use and is disposed of forever.
A waste is viewed as perilous if it is show
any of the attributes for example being
combustible,
responsive,
explosive,
destructive, radioactive, irresistible, bioaggregate. Medical waste generated from
health care institution hospitals, clinics,
EPIC@2020

dental offices, and medical laboratories. The
administration of medical waste has been of
significant worry because of possibly high
dangers to human-being animals and the
environment. Previously, medical waste was
regularly blended with often family and
disposed in municipal solid waste landfills.
India is likely to generate about 775.5 tonnes of
medical waste per day by 2022 from the
current level of 550.9 tonnes daily, a study
conducted
jointly
by
industry body
ASSOCHAM and Velocity has said. In India,
the rate of generation of hospital waste is
estimated to be 1.59 to 2.2 kg/day/bed and out
of which 10-15% is found to be bio-medical
waste.The investigation uncovers that there is
no legitimate, systematic the board of
restorative waste aside from in a couple of
private emergency clinics that isolate their
irresistible waste. A few cleaners were found to
rescue utilized sharps, saline packs, blood
sacks and test tubes for resale or reuse. Medical
waste can contain natural liquids like blood or
different contaminants.

E.g. of Medical Waste?
1.
Anything that is absorbed in blood
(gloves, gauze, gowns etc.)
2.
Human or animal tissues created during
procedures
3.
Cultures of infectious diseases/agents
4.
Any waste produced in patient’s rooms
with communicable diseases
5.
Discarded vaccines
The target of this paper is to present readers
about the medical waste management
regulatory acts, meaning of restorative waste,
dangers of introduction, medical waste
administration systems and control strategies
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Act related to Medical waste
Congress established the Medical Waste
Tracking Act of 1988, a United States
government law that tended to the handling and
disposal of medical waste in coastline areas.
The purpose of the act was to monitor the
procedure of clinical waste disposal, from
generation, to transportation, to pulverization.
The beginnings of this law grew on August 13,
1987 when various sea shores on the New
Jersey and New York shores were shut because
of a broad, just about thirty-mile-long, mass of
medical
and
household
waste
that
overwhelmed
the
shore.
The reason for the act was to monitor the
procedure of medical waste disposal, from
generation, to transportation, to obliteration.
Punishments, contingent upon the particular
infringement, went from fines of $25,000/day
to millions of dollars and jail time. The
program kept going two years, at that point was
pulled back on June 21, 1991. The current
regulatory guidelines are under the duty of
every individual state. They extend from being
extremely severe guidelines, to having no
guidelines at all.
HWM is spurred by stories like these to
actualize and show an unparalleled duty to the
environment. These accounts also show the
cost that our industry can have on the
environment, which is the reason we go the
additional mile to ensure environmental
protection, from our industry-driving reusable
sharps holders, to our utilization of paperless
fax, we make a point to use the Eco-friendliest
choices accessible.
Names of medical waste:

Medical Waste

Biomedical Waste

Clinical Waste

Biohazardous Waste

Regulated Medical Waste (RMW)

Infectious Medical Waste

Healthcare waste

According to World Health Organization
(WHO) has classified medical waste into
different types;

Sharps. In this type of waste includes
pierce the skin, including needles, scalpels,
lancets, broken glass, razors, ampules, staples,
wires, and trocars.

Infectious Waste. In this category
wastes are, swabs, tissues, excreta, equipment,
and lab cultures.

Radioactive. This kind of waste
generally occurs from unused radiotherapy
liquid or lab research liquid. It can also consist
of any glassware or other supplies
contaminated with this liquid.

Pathological. In this waste human
fluids, tissue, blood, body parts, bodily fluids,
and contaminated animal carcasses come under
this waste category.

Pharmaceuticals. In
the
pharmaceuticals waste include all unused,
expired, and/or contaminated vaccines and
drugs. It also encompasses antibiotics,
injectables, and pills.

Chemical. These are disinfectants,
solvents used for laboratory purposes, batteries,
and heavy metals from medical equipment such
as mercury from broken thermometers.

Genotoxic Waste. This is a more
perilous form of medical waste that’s either
carcinogenic, teratogenic, or mutagenic. It can
include cytotoxic drugs intended for use in
cancer treatment.

General Non-Regulated Medical
Waste. Also called non-hazardous waste, this
type doesn’t pose any particular chemical,
biological, physical, or radioactive danger.
A National Health Mission Crucial from 2018,
gave a guide to coming to the focused on 2.5%
by 2024-25. It determined that the joined
designation of the middle and states should
arrive at 1.58% of Gross domestic product by
2020-21 and 35% of this would need to
originate from the inside. By that estimation,
the focal expense for 2020-21 should have
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been Rs 1.24 lakh crore. Rather, it is just Rs
69,234 crore or about 56% of what was
expected to remain on course.
Despite its amount and where it is created,
medical waste has genuine at times lethal
impacts on introduction. Restorative staff,
janitors, medical focus guests and patients are
presented to the risk of disease. In this manner,
medical waste hazards and dangers exist for the
waste generators and administrators, yet in
addition for the general network including kids
who play near disposal areas. As for labelling
and marking medical waste are popularly
known
as
bio-hazard
symbol.
Management techniques of medical waste
There are some strategies to limit the
hazardous nature from medical waste

Storage of medical waste

Treatment of medical waste

Disposal of medical waste
Storage of medical waste

Labelling for external communication: These labels are warnings to representatives
and the general population about the type of
waste in the container. And warning labels that
must be affixed to storage containers. For
regulated waste and hazardous waste different
symbols are used.

Labelling for internal use: - All around
run offices require their representatives to put
marks on waste bags and containers for
tracking purposes. Doctors, dental, and
veterinary workplaces are normally little
enough to not do this, but any hospital should.
The weight of the waste should be recorded.

Bags: - Some bags are labeled with the
hazardous symbol and some are colored.it also
be used to segregate the waste material and
handling the waste material

Container: - containers are used to hold
large quantities of waste material. Containers,
bins, or barrels can be made from various
materials (plastic, steel, aluminum)

Dumpsters: - Open air dumpsters are
alright for municipal solid waste, but regulated

waste (perilous, radioactive, natural) ought to
be kept in tight containers and inside.
Treatment and Disposal method of Medical
Waste

Incineration

Autoclaves

Mechanical/Chemical Disinfection

Microwave

Irradiation

Vitrification

Incineration
Incineration is the way toward destructing
waste by burning it at raised temperatures in
furnaces. The procedure expels perilous
materials, reduces the mass and volume of the
waste and changes into ash that is innocuous.
Burning is reasonable for 60% combustible
waste material. Burning is reasonable for
pathological and infectious waste or sharp
waste. A mobile incinerator called “drug
terminator” is used for disposal of
pharmaceuticals. A diesel fired medical waste
incinerator
called
“MediBurn”
treats
pathological and infectious waste in small
medical facilities, and laboratories. This unit is
convenient and simple to work and it can burn
everything from research center waste to
animal remains.
Incineration is an old innovation and was
generally utilized in the past for a wide range
of waste. Singular structures had their own
waste incinerators much of the time.
Incinerators got a reputation because as a result
of the air pollution they made and in light of
the fact that the base debris, or clinker, was
difficult to monitor. Individuals from the open
sadly still have negative relationship with
incinerators. The present incineration units are
commonly a lot of cleaner. Incinerators utilized
in medical clinics produce a bigger number of
furans and dioxins than in cinerators utilized in
region.
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amplifies the heat and mass trade which spares
saves any energy loss. The heat produced is
utilized as an extra heat source in the
procedure. This innovation dispenses with the
development and arrival of unpredictable types
of NOX and high-dangerous substances (for
example dioxins) into the air. Another primary
favorable position is that it has low utilization
of vitality contrasted with other mineralization
processes.

This higher grouping of furans and dioxins.
The incineration procedure can be applied to
practically all clinical waste sorts, including
obsessive waste, and the procedure diminishes
the volume of the loss by up to 90%.
Present day incinerators incinerator can give an
optional advantage by making warmth to
control boilers in the office. A pit below the
incinerator is normally accessible so as to
gather the remains. Incineration is one of the
most productive strategies for cleaning medical
waste.
Disinfection
To decrease the poisonous quality of some
clinical waste, substance disinfectants (for
example chlorine dioxide, sodium hypochloride, or per acetic acid) are sometimes
utilized. For solid waste, disinfection is viable
if just waste materials are destroyed.
Sometimes, the disinfectants themselves are
perilous, thus it isn't prescribed for treating
pharmaceutical, substance and a few sorts of
infectious waste.
Disinfection by Plasma
Low temperature plasma which is produced by
the plasma generator utilizing air as working
liquid composes a burning procedure. The
medical waste is continually blended; thus, it
EPIC@2020

Conclusion
Medical wastes are more perilous and put
public under risk of fatal diseases. The
comprehension
of
medical
waste
administration and control procedures is
significant. Right now, materials on the
meaning of medical waste, medical waste
administration regulatory acts, the risks of
exposure, medical waste administration
procedures control and disposal methods are
introduced.
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Abstract : Excessive use of trees in paper
production is very dangerous for environment and
human life. The LODHA Pond, city Banswara
and PICHOLA Lake Udaipur are the major
wetland in the Rajasthan state in INDIA, with the
potential for production of large quantities of
biomass of aquatic floating species, especially
water hyacinth (Eicchornia crassipes and E.
azurea), during the aquatic phase of the floodpulse characteristic for this ecosystem. We mean
to change over water hyacinth into paper. The
Paper mash from the non-oceanic plant like water
hyacinth will be utilized for the various uses and
this won't produce and unfriendly impact to the
any environment of regular assets. Water has a
longest fiber chain yet most lower runkel number.
Assessment of the mash quality show that the
proportion of crude material to mash creation is
over .4.which is moderate worth. The physical
property of water hyacinth paper mash is
acceptable as portrayed by tearing and collapsing
obstruction and so forth. Preparing of this plant is
fairly troublesome on account of character of
fiber suspension. The extraction of Paper mash
from water hyacinth is an affordable procedure in
view of the lesser expense of crude material and
its simple accessibility. Paper mash is delivered
from water hyacinth, a sea-going weed plant,
including great amount of cellulose, hemi
cellulose, lignin which expands the extraction
pace of Paper mash from it. All in all the three
oceanic weed species can deliver a moderate
nature of the paper mash, in spite of the fact that
the monetary angles despite everything must be
additionally examined.

Keywords : Aquatic biomass, Water treatment,
climate changes, Second-Generation Paper
Pulp, Renewability.
EPIC@2020

Introduction
The Water Hyacinth Plant which is accessible
in immense Quantity on practically all
Continents from 100 of years. As we probably
am aware it is a water squander and can't be
halted from developing in long haul premise.
For it humble strategy has been set in the mood
for creating hand-made paper by utilizing
Water Hyacinth. We know as Water Hyacinth
comprise of 96% of water and with many
Impurity's, which are hard to expel, however
we can use it for creation of Paper. As wood
comprises of good measure of Cellulose,
Hemicellulose and lignin, where at another side
water hyacinth (Eicchornia crassipes) which
comprises of Lingo-cellulose, which will be
additionally changed over into Pulp to deliver
it as a Paper.
The Worlds three Largest Paper Producing
Countries are China, the United States and
Japan. Which requires enormous measure of
crude material (Pulp) which originates from
trees and prompts Deforestation, to stop that
we can take utilization of water hyacinth, A
plant which develops at the highest point of the
water knows as water squander on the grounds
that it lessens the oxygen content from the
water.
The Paper is framed from wood mash of plant
or plant fiber. At most punctual paper was
papyrus, produced using reeds by the
antiquated Egyptians. The strategy for making
paper is basically a basic one—stir up
vegetable strands, and cooks them in high temp
water until the filaments are delicate yet not
broke down. The high temp water additionally
contains a base synthetic, for example, lye,
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which mellow the strands as they are cooking.
At that point, pass a screen-like material
through the blend, let the water trickle off or
potentially dissipate, and afterward crush or
rub out extra water. A layer of paper is
abandoned. Fundamental to the procedure are
the filaments, which are rarely completely
crushed, and, when blended and relaxed,
structure a joined example inside the paper
itself. Current papermaking techniques, albeit
fundamentally more confounded than the more
established ways, are formative upgrades
instead of altogether new strategies for making
paper.
Problems arising in the use of water hyacinth
need to be addressed, however. When used as
fresh, the material is very bulky that a 200-L
drum usually used for cooking can
accommodate only a fraction of the usual load
of dry fibers. Thus, air-drying prior to cooking
would be advantageous; but this would require
large space an additional time for drying.
Moreover, water hyacinth material, even when
dried, cannot be stored for a long time because
it is easily attacked by fungi. Incidentally, in a
previous study aimed at taking advantage of
the mucilaginous property of water hyacinth
(Mari et al. 2010), water content of the plant’s
stems was mechanically extracted and
successfully used as formation aid in making
hand sheets from equal proportions of abaca
and wastepaper pulp. The extract significantly
increased the tensile strength of the resulting
hand sheets while residual mass after extraction
can be used for other purposes.
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Valuable Product from Water Hyacinth –
Review Paper
Mukesh Dwivedi,et.al.: Work summarised
following points:
1. Removing water hyacinth promotes
cleaning of river.
2. It reduces harms to ecosystem.
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3. It is also used in producing bio product as
discussed.
4.
III. Method of Making Paper Pulp:
The paper wouldn't dry, was very weak and not
a pleasant colour. First and foremost, there is
the high water content of a water hyacinth 90
to 95%. The plant can lose or absorb a great
deal of water in a short space of time,
depending on changes to the temperature. Not
for nothing is the Hindi name for water
hyacinth samudra sokh which means they who
can absorb an ocean.
DRYING
As the name recommend we will expel water
from water hyacinth. Leaves will be set under
the daylight dor drying process for 2 days then
we dry it by utilizing tourist oven and
afterward cut it into little pieces for legitimate
handling however the main weaknesses of the
procedure subsequent to squeezing the fiber
gets stringy, at that point it make hard to isolate
the fiber pack. At that point the arrangement of
fiber group is currently feed into twofold
moving plant for pounding process.

Fig 1 Double roller mill used for crushing
Right now of the caught water in the plant will
likewise expel out from the plant and our
answer will transform into non filaments
material. An option in contrast to this is to
encourage the plant mass into an edge sprinter
factory or kollergang. These factories separate
the filaments from the substance substantially
more effectively, bringing about a homogenous
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plant mass. Right now, with the middle person
stages, we can decrease the water content
radically. By utilizing sprinter plant we will
take out all the fiber structure it.
COOKING
As we probably am aware water hyacinth
ingest a great deal of water, it implies we
required increasingly synthetic for cooking, yet
we realize synthetic substances are very broad.
The capacity, taking care of and adherence to
the wellbeing guidelines to the extent the
synthetic concoctions utilized on the task are
concerned additionally leaves a ton to be
wanted. This typically happens in light of
obliviousness. For cooking of fibre we required
a correct chemical, although the cooking time
of water hyacinth is very short so this saves
expansive chemicals.

Fig 2 Sealed vat pressure cooker
As well as can be expected be utilized for
cooking the water hyacinth is sodium sulfide
(Na2So3). Right now can accomplish the most
noteworthy fiber yield with the most ideal
nature of paper. It will be the best to do
cooking in a fixed tank pressure cooker, in
which we can accomplish high temperature
with low cooking time. In view of the weight
made during the cooking, the tank should
obviously have the option to meet certain
particular prerequisites. Obviously this
involves critical expenses. As anyone might
expect, it isn't constantly conceivable to buy
such a costly high-pressure heater. Once in a
while it's conceivable to arrive at higher
Page 100

International Journal of Engineering Research
Volume No.9, Special Issue No.2

temperatures by changing the sort of fuel: each
kind of fuel has its own net warming worth.
Beating
The fiber of water hyacinth is comparatively
long, when compared with straw, sugarcane
and jute. But water hyacinth cannot
be utilized for creating solid paper.
The powerless and inflexible cell divider impli
es that the fiber is greatly delicate and
breaks effortlessly. This implies that beating
with
the
Hollander
would
cause
a incredible bargain of harm. Hence, we cannot
chop
and blend the strand
within
the regular way.
Beating is essential in arrange to break down
the fiber bundles into person strands so that
they
are
suspended within
the water
and shape a layer when scooped onto the
mould.

Fig 3 Pulp beater
A massive part of the characteristic of the
Hollander
has
already
been
taken
over via the part runnermill,and additionally thr
ough the initial segmentation of the plant and
of route the crushing process. However, the
Hollander additionally provides a good homog
enous mass. Therefore, simply a few minutes
in
the
Hollander
is
recommended, however then with the clearance
between the roll and bedplate set
as huge as viable to stop the
fibres
being crushed or chopped any further.
In this fermentation system the water hyacinth
powder changed into taken and it will
EPIC@2020

ISSN:2319-6890 (O), 2347-5013(P)
2-3 March 2020

be below long gone through the several steps
and the samples have been one at a
time analysed by way of the usage of the
NREL analytical chemical analysis method. it
will take the solutions and separate the
sugar content material material from the acid
hydrolysis solution.
Dehydration
The pure fibre content material is really
worth mentioning, around 50%.
However,
water hyacinth additionally consists of good
sized portions of other materials,
such
as
lignin, pectin, fats and resin. Almost all of
them are the constructing materials, which
cement
the
cells
together;
they
are known jointly as
hemi
cellulose.
It
is specifically the inherent traits of the hemi
cellulose, which confound us when making
paper from the water hyacinth. There
are sure factors in the plant that we can in no
way remove at some stage in the cooking
process. This prevents the fibre from
being completely dissolved
and
property distributed in the water in the forming
vat,
which means the
pulp
has
an extraordinarily low freeness. When it has
been prepared in the right way, water hyacinth
pulp has, in accordance to Canadian Standard
Freeness standards, a freeness of 40 - 80 ml
whereas wooden pulp, for example, has a
freeness of 700 - 750 ml. Therefore, if we
are no
longer careful it
will
take
an exceptionally long time before the
newly formed sheet of paper certainly dries.
This is one of the motives why we mustn't beat
the pulp in the Hollander for too long. This
would make the pulp mass even finer
and consequently extra hard to
dehydrate.
Unfortunately,
this hassle has now
not yet been completely resolved.
Although shortly we expect, with exterior help,
to be capable to produce an applicable kind of
paper from the water hyacinth.
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IV Suitability of Water Hyacinth In
Rajasthan State Area:
Rajasthan is India's largest state by area
(132,139 sq. mile) or 10.4% of India's total
area). It is situated on the North Western side
of India. Total water resources available for
fisheries in the State are 15838 no. of water
bodies covering an area of 4,23,765 hectare
excluding rivers and canals (30,000 ha.) and
water logged area (80,000 ha.) at Full Tank
Level (FTL). In addition to it 1,80,000 hectare
salt affected area is also available.
Banswara is a city in Banswara District in
south Rajasthan in India. Banswara district is
located between 23o 11’ and 23o 56’ latitude
and 73o 58’ and 74o 49’ longitude. Banswara
District has an area of 5,037 km², 1.47% of
Rajasthan state, India It is also known as 'City
of Hundred Islands', due to presence of
numerous islands on the Mahi River named
"Chachakota" where the islands located, which
flows through Banswara. The district has a
climate which is milder than that in the desert
regions in further north and north-west,
Maximum temperature is 45 degrees Celsius to
46 degrees Celsius, Minimum temperature is
10 degrees Celsius to 20 degrees Celsius and
Normal annual rainfall is 922.4 mm.
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Fig 2: Workers cleaning the Lodha Pond at
Banswara

Fig3: Pichola Lake at Udaipur
V Chemical Composition:
The ethanol yield of a biomass is subject to its
sugar content, hydrolysis proficiency, and
fermentation proficiency. The hypothetical
potential ethanol yields were determined
utilizing the accompanying Conditions.
Table 1 chemical availability in water
hyacinth
Lower
Limit
Water content (%)
W

Fig. 1: Lodha Pond, Banswara with Huge
potential of Water Hyacinth

Center
value

85

95

90

18
18
7
15

31
43
26
26

24
30
16
20

Dry Matter (%)
Cellulose
Hemicellulose
Lignin
Ashes
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Upper
Limit
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Element Composition (%)
C
H
O
N
S
P
K
Ca
Na

33
5.3
27.5
1.5
0.35
0.7
2.75
0.95
0.88

43.3
6.4
28.8
4.3
0.59
0.84
2.8
1.68
2

38.4
5.85
28.1
2.9
0.47
0.77
2.78
1.32
1.44

VI Challenges And Barriers In Production
Of Paper Pulp By Water Hyacinth In
Banswara Rajasthan India:
As Production of Water Hyacinth is very quick
but retrieval of same is very cumbersome
which require high man power. Some good
techniques should be adopted for collection of
huge amount of water hyacinth. In Banswara
District most population are from Tribal belt
and getting labors for this work is very
difficult. Many Research work concluded that
the Water hyacinth paper pulp production was
still too expensive to be commercialized in the
near future. This is the renewable form of any
pulp extraction.
Conclusion
In the LODHA Pond, city Banswara and
PICHOLA Lake Udaipur, of Rajasthan state in
INDIA, the usage of naturally exported water
hyacinth biomass for paper pulp relies on the
annual flood dynamics. The ecosystem surplus
of water hyacinth biomass exported by the
LODHA Pond, city Banswara and PICHOLA
Lake Udaipur, wetland of Rajasthan state in
INDIA is sustainable and renewable, and can
be a good source of biomass for paper pulp
production,
regarding
climatic
change
scenarios.
The plant that considered as a weeds can be
processed into useful materials, any natural
source contained at least 60% of some
chemical compound has meet minimum
requirement to be processed into a raw
materials, the water hyacinth has 64% cellulose
fiber, so it has reached to be used as raw
material. The lignin may bind to cellulose to
alter the pulp color. Therefore, the digester
process with NaOH is required to separate the
lignin from cellulose fibers, so the color of the
EPIC@2020

ISSN:2319-6890 (O), 2347-5013(P)
2-3 March 2020

pulp becomes lighter af
(chromophore,) has separated.

ter

lignin
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Abstract : The primary target of this paper is
to convey some thought to and investigation
this structure and furthermore to supply a
review on a current structure to form it a
complete Net Zero
Energy Building.
It is many hard to understand the concept of a
net zero vitality building. As all we realize that
the structure has noteworthy effect on the
vitality use and then the world which is turn
influence on the advancement of this time. In
present the absence of traditional vitality
sources energizes in build up the NZEBs.
According to the overview a heavy Impact of
expanding on absolutely the vitality utilization
level as an example around 40% of absolutely
the vitality is devoured by just structures also,
turning into a heavy essential
vitaliy
wasteful piece of the structure. The ZEB
definition are often portray fundamentally the
interest and fuel supply systems and
transformation bookkeeping are proper to
satisfy a ZEB objective.
Keywords— Energy Consumption, Energy
Resources, Non-Renewable Energy Resources,
Renewable Energy Resources, PV Solar
Module.
Introduction
It is hard to look out a structure, which may be
named the initial Zero Energy/Emission
Building (ZEB). One reason are that perhaps
ZEB is anything but another idea for a
building, it's only a innovative name for
structures, from times before locale warming
and power, warmed with wood or straw and lit
with candles and household creatures? In any
case, within the late seventies and mid-eighties
seemed barely any articles, during which
EPIC@2020

phrases 'a zero vitality house', 'a nonpartisan
vitality self-sufficient house' or 'a vitality free
house' were utilized. it had been the aim at
which the outcomes of the oil emergency
became perceptible and then the matter of the
petroleum derivatives sources and then the
vitality use began to be talked about. In any
case, those papers were for the foremost part
centered round the vitality productive
innovations
what's
more,
uninvolved
arrangements actualized within the structure.
Besides, just vitality interest for space
warming, residential heated water and cooling
were accounted within the 'zero', henceforth
were they essentially structures with zero
vitality use? within the writing, throughout the
decades, diverse ZEB's were portrayed and
assessed, anyway nearly in each paper the ZEB
either was characterized contrastingly or no
accurate definition was utilized. Frequently, the
manners during which the zero vitality
objective
was
accomplished
have
fundamentally influenced the ZEB definition.
As of late, the absence of basic
understanding and normal definition for ZEB
got recognizable, since this structure idea is
believed to be an powerful account diminishing
the vitality use and ozone depleting
substance outflows from the building division.
The fundamental target of this report is to
supply a review of existing ZEB definitions.
The audit has demonstrated that Zero Energy
Building is an intricate idea depicted with the
wide scope of terms and articulations. In light
of the likenesses and contrasts of the
definitions from this overall writing, different
Page 104

International Journal of Engineering Research
Volume No.9, Special Issue No.2

methodologies
separated.

for

ZEB

definitions

are

3.1 Key existing Net‐Zero approaches from
literature
In the writing dedicated to Zero Energy
Building the writers as often as possible stress
the absence of normal comprehension of what
must be rather like 'zero'. This issue has been
generally examined in various distributions be
that because it should, the inquiry: should
"zero" allude to the vitality, the energy or the
CO2 outflows or perhaps vitality costs, despite
everything has not been unambiguously
replied.
Moreover, in the paper creators show that the
meaning of Zero Energy Building can be built
in a few different ways, contingent upon the
venture objectives, expectations of the financial
specialist, worry about the atmosphere changes
and ozone depleting substance outflows or
at long last the vitality costs. The four most
normally utilized definitions:
• Net Zero Site Energy: A site ZEB creates at
any rate as many vitality because it utilizes in
an exceedingly year, when represented at the
positioning.
• Net Zero Source Energy: A source ZEB
creates in any event as many vitality because it
employments in year, when represented at the
source. Source vitality alludes to the essential
vitality accustomed create and convey the
vitality to the positioning. to work out a
structure's complete source vitality, imported
and traded vitality is increased by the correct
site to source change multipliers.
• Net Zero Energy Costs: In an expense ZEB,
the measure of money the utility pays the
building proprietor for the vitality the structure
fares to the network is in any event rather like
the sum the proprietor pays the utility for the
vitality administrations and vitality utilized
over the year.
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• Net Zero Energy Emissions: A net-zero
emanations building produces at any rate the
foremost amount emanations free sustainable
power source because it utilizes from
discharges creating vitality sources.
3.2 Energy Resources
3.2.1. Non Renewable Energy Resources
A non-inexhaustible asset (likewise called a
limited asset) is an asset that doesn't restore
itself at an adequate rate. Non-renewable
energy sources, for example, Coal, Petroleum,
Natural Gas are all considered as Non
sustainable power source Resources.
3.2.2. Renewable Energy Resources
The wellspring of vitality which can be utilized
over and over without compromising the
nature so much is known as Sustainable power
source
Resources.
Daylight,
wind,
downpour, tidal vitality and geothermal
warmth are a few instances of Sustainable
power source Resources.
The point of this Research Paper is to focussing
on the working to make it a Net Zero by
utilizing a Renewable Energy Assets rather
than Non Renewable Resources. We can utilize
Sun powered Energy, Wind Energy, Tidal
Energy and so on to make the building net
zero. We can't utilize Geothermal wellspring
of vitality at a level because of absence of
innovation.
We can utilize the Wind Energy when the
speed of air is very high. It works just in the
open territories. The generally use Sustainable
Source of vitality is Solar Energy. Sun based
Panel can be utilized as Solar Photovoltaic cell,
sun based warm warmer, and so forth.

3.3 Connections of PV Solar Modules
There two sorts of associations which are given
underneath:
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3.3.1 Grid Connection
A network associated photovoltaic force
framework, or matrix associated PV power
framework that is associated with the utility
network. A network associated PV framework
comprises of sunlight based boards, one or a
few inverters, a force molding unit and network
association gear.
When, on the other hand, nearby vitality age
surpasses the building vitality prerequisites, the
surplus vitality ought to be traded back to the
utility matrix, where permitted by law. The
abundance vitality creation balances later times
of overabundance request, bringing about a net
vitality utilization of zero. Due to current
innovation and cost restrictions related with
vitality stockpiling, lattice association is
normally important to empower the Net Zero
Energy balance.
3.3.2 Off Grid Connection
An off lattice photovoltaic is the point at which
your sun oriented photovoltaic framework isn't
associated with the utility lattice and you are
delivering your own power by means of
sunlight based, wind, generator, and so forth.
This framework will for the most part have a
battery
bank all together to store the
power for use when required.
4. Case study
Research about the moderateness of NZEBhomes on Moradabad Institute of Technology
grounds and furthermore improving the
structure vitality execution when analyzed to
the present standards. Our principle center is to
supplant the present situation of power in
Moradabad Institute of
Technology with
the help of Solar Panels System for
accomplishing the Net Zero Building.

EPIC@2020

Fig 1-M.I.T Campus
Source "M.I.T. Moradabad"
The all out vitality devoured by the M.I.T
Campus is 375600 kWH every year which cost
is
almost about Rs 60 lakhs. At present
we go through a ton of cash in the vitality
utilization
which is a difficult issue on
the prudent state of present period. With the
end goal
of forestalling the
vitality it is must important to supplant the
non-sustainable power sources
to the
sustainable power source sources, for example,
PV module framework.
4.1 Characteristics of Proposed Solar PV
framework introduced in M.I.T
Units created by 1 kW system(1 Panel) is 4-6
kW/day Area Covered by 1 kW framework is
10 sq m(100 sq ft) Total expense of 1 kW
system(1 Panel) is Rs 76,000- 90,000 (Grid
Connected)
4.2 Calculation for PV System
For the dissecting reason the photovoltaic
sunlight based cells are utilized in the module
framework. PV module ought to be associated
with the suitable inverter for the foundation of
indoor vitality utilization.
All out units devoured by school every month
is 29072 kW
Absolute Energy Consumed by MIT every day
is (29072/28) = 1038.2 kW (approx.1100 kW)
So we need to create 1100 kW vitality for each
day with the sun oriented PV framework to
totally supplant the current situation of power
in M.I.T Campus.
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As we realize that Units created by 1 kW
system(1 Panel) is 4-6kW/day. Area Covered
by 1 kW framework is 10 sqm(100 sq ft).
Let us accept that Units created by 1 kW
framework is 4 units for each day. Along these
lines, Numbers of Panels required are
(1100/4)= 275 panels. Absolute expense of
Panels are (275*90000)= 24750000 (approx
25000000) or Two crores
fifty lakh rupees
4.3 Recovery of Cost of introduced boards
Power cost of MIT grounds in a month
(February) is Rs 428202.
Power cost every year is (Rs 428202*12)= Rs
5138424.
As we probably am aware Total expense of
Panels are (25000000+1500000)=26500000.
No. of years required for recuperation of Total
expense of boards = (26500000/5138424)=
5.15 years
In this way, Total number of years for totally
recoup the present power situation on MIT
college are 5.15 years.
4.4 Area of Panels Required
Territory secured by 1 board is 10 sq m.
All out region secured by 275 boards are
(275*10)= 2750 sq m(27500 sq ft)
All out region of MIT is 52657.7 sq m.
In this way, in the MIT grounds, the sun
powered boards can effectively be introduced
because of its fully open zone for the
establishment reason.
5. Pros
 Reduces the threat of pulverization of the
non- inexhaustible regular vitality assets.
 The expense of vitality of a NZEB doesn't
increment with time comparative with the
comparable non-sustainable power source
building.
 Future administrative limitations and
carbon discharge charges/punishments may
drive costly retrofits to wasteful structures.
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It is a territory contractionary procedure
which requires a less territory for the
establishment of arrangement.
 By improving the vitality proficiency it
lessens the all-out expense of possession
just as the absolute expense of living.
6. Cons
 Initial expense is a lot higher for example a
cash blockage system which recoups
following a couple of years.
 Variation of climate assumes an imperative
job for that the PV close planetary system
isn't adequate for all kind of climate.
 High gifted work is required of having vital
data for the establishment of arrangement.
 Solar vitality framework utilizing the house
envelope as it were works in areas
unhindered from the South.
 The sun oriented vitality catch can't be
improved in confronting conceal or lush
environment.
7. Low and Zero Energy Building Examples
To build up a low vitality expended
condition it must be important to
contemplate and investigating the almost
going to net zero vitality structures. An
investigation of the effect of less
devoured vitality of these structures is
taken in to account. Understanding the
vitality execution of the present supply of
high- execution structures is a significant
advance toward coming
to the ZEB
objective.
The structuring and development of these
structure depends on the marvel of vitality
preservation improvement and upgrade of
PV power age in the structure.
(1) Passive House Ebner: Am Eichengrund 16,
8111 Judendorf-Straßengel: Residential
Non-private Open New Renovated X
Single-family house with a little
coordinated office.
(2) KBC Gooik Zero Energy Office
Edingsesteenweg, 1755 Gooik Residential
Page 107

International Journal of Engineering Research
Volume No.9, Special Issue No.2

Non-private
Public New Remodeled X
Office building.
(3) Technical University – Sofia, University
Research Centre8 Climent Ohridski blvd.,
blok 8, Sofia 1000 Private Non-private
Public New Renovated X College examine
focus building.
(4) Multifamily assembling Lenišće East;
"Šparna hiža" Zvonimira Goloba 1,48000
Koprivnica Residential Non- private Public
New Renovated X Multi-familyhouse.
(5) Sems Have, Roskilde, Denmark Parkvej 35, 4000 Roskilde.
Conclusion
Taking everything into account, we concluded
that for our Zero Energy Project utilizing sun
oriented vitality is the best vitality source with
respect to sparing vitality and cost
effectiveness. In the wake of conceptualizing
and inquiring about we went to an
understanding that
photovoltaic
sun oriented boards are the best answer for age
of the power in Moradabad
Institute of
Technology. The establishment of the sun
oriented boards at first would be
expensive, yet over the long haul the proprietor
of the structure would get a good deal on their
vitality bill. All the more significantly, in the
shortage of common assets we would give an
independent,
vitality
sparing,
noncontaminating, Zero Energy building. The sun
oriented boards that would be introduced
would be on the posterior of the structure,
which would confront south. This would take
into consideration the most immediate daylight
to be consumed by the
boards. So. as
indicated by us it is generally productive to
introduce the PV Solar framework in the MIT
grounds. We need 275 PV Solar boards in the
Campus
to
level
the
present
situation of Energy Consumed in the Grounds
and 5.15 years are required to recoup the
establishment cost of PV framework.
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Abstract : The effects of toxicity on the
aquatic organism are attracting wide
attention. The high toxicity of industrial
pollutants and their hazardous nature on the
aquatic environment has been a matter of
concern because a large number of deaths of
fishes and other aquatic organisms occurred
in different aquatic bodies due to a load of
heavy metals and other pollutants. The 240
hours LC50 values for zinc sulphate were
found to be 51.08 mg/l for Danio devario,
38.15 mg/l for Puntius ticto and 46.42 mg/l
for Puntius conchonius. Opercular beats also
increased in high concentrations. Feeble
opercular beat with struggling for breathing
activities was noticed in fishes of different
constructions of heavy metals. Metal has its
toxic effect on the skin of fishes because the
loss of scales was observed in treated fishes.
Abnormal and uncoordinated swimming
behavior and irregular gill movements were
clearly visible in high concentrations.
Keywords—Anthropogenic, Heavy Metal,
Pollutants, Toxicity.
Introduction
The danger of aquatic life infiltration of heavy
metals is because of the discharge of effluents
from various industries which is a prominent
cause of water pollution. Zinc pollute the water
and disturb the whole aquatic ecosystem, hence
this needs exploration of different aspects of
fish biology. Zinc is a common metal found in
many discharges. Heavy metals are common
environmental pollutants because of industrial,
agricultural and other anthropogenic activities
[1]. Industrial development and chemical
EPIC@2020

contamination are very dangerous for fishes
[2]. Factors influencing the toxicity of zinc
compound and their mode of action on fish and
on other aquatic animal have been reviewed
and discussed by [3]. [4] measured the acute
toxicity of zinc to different fishes. [5] observed
the acute toxicity of zinc polluted stream on
four species of salmonids. [6] noticed the
toxicity of zinc sulphate to rainbow trout.
Furthermore, the main physicochemical factors
(pH, temperature, solubility and hardness) were
studied in relation with acute toxicity of zinc
on selected freshwater fishes. [7], [8], [6], [9],
[10], [11] and [12]. The toxicity effects of zinc,
copper and cadmium (Zn, Cu and Cd) on
common carp were studied by [13].
Heavy metal pollution possesses a great threat
to fishes. When fishes are exposed to the
elevated level of heavy metal in the polluted
aquatic ecosystem then they take these metals
direct from their environment [14]. Heavy
metal contamination of aquatic ecosystem is a
serious ecological issue which has lethal effects
on the ecological balance of aquatic
environment and biodiversity [9]. Erosion is
the main cause of natural emission of Zn to
aquatic habitats and forest fires are a common
source for natural inputs of Zn to air [11]. [15]
noticed the effect of metals on fish gills. The
present study was the evaluation of 240 hours
toxic level to Danio devario, Puntius ticto, and
Puntius conchonius with zinc sulphate and also
evaluation of the effect of zinc metals on
physicochemical parameters. [16] observed the
effect of zinc on bone metabolism of Cyprinus
carpio.
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Results
The mean values of physicochemical
parameters of test water in different
concentrations of zinc sulphate have been
shown in fig. 1.
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The 240 hours LC50 values for zinc sulphate
were found to be 51.08 mg/l for Danio devario,
38.15 mg/l for Puntius ticto, and 46.42 mg/l for
Puntius conchonius (Fig. 2, 3 & 4).

Fig. 2 - LC 50 value of Danio
devario
140

y = 0.92x + 3
R² = 0.791

120

% of Fish mortility

Material and Method
Zinc as zinc sulphate was chosen for the
present work because it is a very common
heavy metal and has definite toxic effects on
aquatic life. Fish Danio devario, Puntius ticto
and Puntius conchonius were selected for this
study because it is easily available in the
locality. These fishes are sensitive species and
can be well experimented in laboratory aquaria.
A stock solution of used chemical was
prepared
then
different
experimental
concentrations were prepared with this stock
solution. The control fishes were maintained
under similar conditions without the addition
of used metal. The water of aquaria was
changed twice a week to maintain the constant
concentration of heavy metal.
The living specimens of fishes were obtained
from local fishermen and then they held in the
aquarium and fed 1% of body weight per day
with dry shrimp’s powder. The fishes were
acclimatized to well water conditions for a
period of one week. Static bio-assays were
performed by exposing various concentrations
of ferrous sulphate and zinc sulphate. In each
aquarium 30 litres of water was used with the
renewal of test solutions to every 24 hours, the
range of weight and range of length were noted
before keeping in different concentrations of
ferrous sulphate and zinc sulphate. The well
water was used as test water. The
physicochemical analysis of test water was
done according to the procedures described in
APHA, AWWA and WPCFC [17].
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Opercular beats also increased in high
concentrations. Feeble opercular beat with
struggling for breathing activities was noticed
in fishes of different constructions of heavy
metals. Metal has its toxic effect on the skin of
fishes because the loss of scales was observed
in treated fishes. Abnormal and uncoordinated
swimming behaviour and irregular gill
movements were clearly visible in high
concentrations. All these changes were not
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recorded in control sections from the above
results and discussion, it can be concluded that
used zinc sulphate has various toxic effects on
fish Danio devario, Puntius ticto and Puntius
conchonius.

confirmed by [8] and further, they observed
that in case of bluegill, sunfish treated with
zinc sulphate, only soluble zinc ions were
responsible for the death of the fish. [19] and
[20] reported the effect of total hardness and
pH on the acute toxicity of zinc to selected
freshwater fishes. The investigations made by
[21] with acute toxicity of zinc to rainbow trout
and brook trout were due to increase in the pH
with increasing hardness and alkalinity similar
observations were also made in the present
study in respect of zinc sulphate.

Fig. 3 - LC 50 value of Puntius
ticto
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Fig. 4 - LC 50 value of Puntius
conchonius
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[22] observed a number of fishes death of
shinners and carps in 4 to 24 hours in 2.9 ppm
in distilled water. [14] reported that Minnows
and Lauciscus phoximus were killed in about 3
hours in 315 ppm in distilled water. [14] also
noted that goldfish Caressius suratus was
killed in 2 to 10 hours in 1000 ppm in hard
water while 100 ppm in pond water was
apparently not harmful to goldfish in a 96-hour
exposure.
[23] [24] observed LC50 values of zinc 96h on
Mtynnis fasciatus and Modiolus philippinarum
while [12] reported the LC50 values of zinc for
the at 24 h, 48 h, 72 h and 96 h on Percocypris
pingi. [25] worked on the accumulation of zinc
in carp. Results of opercular beat and
swimming behaviour of present study show
similarities with the finding of [26][27].
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Discussion
The results of the present study were in
supporting range as reported for bluegill,
sunfish, golden fish and fathered Minnows and
Nemachilus barbatulus by [8] and [18].
In the present study, the deposition of white
precipitate along with a slight increase in pH
and hardness was recorded. This has also been
EPIC@2020

Conclusion
From the above results, it can be concluded
that the heavy metal pollutants zinc sulphate
causes toxic effects on fishes. With the current
results it is clear that ZnSO4 has toxic effect on
biotic and abiotic components of aquatic
habitat including fish and physicochemical
parameters. The present study indicated that
Danio devario, Puntius ticto and Puntius
conchonius were very sensitive to zinc
sulphate.
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