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ABSTRACT: Herein, we have successfully designed two ecofriendly,
biocompatible, and cost-effective devices, i.e., a piezoelectric nano-
generator (PENG) and a self-charged photo-power cell (PPC) by
developing a multifunctional cetyltrimethylammonium bromide
(CTAB) modified montmorillonite (MMT) incorporated poly-
(vinylidene fluoride) (PVDF) thin film with large electroactive f
crystallites and dielectric properties. Incorporation of CTAB modified
MMT in PVDF leads to nucleation of piezoelectric f crystallite (F(f3))
~ 91% as well as the dielectric constant ~48 at 3 mass % doping of
CTAB-MMT. The enrichment of the electroactive f# phase crystal-
lization and high dielectric constant pilot to a good piezoelectricity (ds3)
~ 62.5 pC/N at 50 Hz of the thin film. Our CTAB-MMT /PVDF based
PENG (CMPENG) with superior piezoelectricity shows high output
power generation with power density ~ 50.72 mW/cm® under periodic
finger impartation and having the ability to charge a 1 uF capacitor up to 2.4 V within 14 s under gentle finger impartation.
CMPENG also have the potential to glow up commercially available 26 blue light-emitting diodes (LEDs) connected in series.
The self-charged PPC has been designed with the thin film in association with MnO,-MWNT/PVP/H;PO,. Our PPC is able to
generate supercilious output voltage ~ 1.38 V and short circuit current ~ 3.7 mA/cm?under light illumination with specific areal
capacitance and energy storage efficiency of ~1501 F/m” and ~93%, respectively. The realistic application of our PPC is
investigated by lighting 24 blue LEDs for 7 days with the same intensity by charging the device once for S0 s.

KEYWORDS: MMT, PVDF, Dielectric, Piezoelectric, Energy, Power density
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Bl INTRODUCTION

Recently, energy harvesting from our living systems such as

Increase of energy expenditure of our modern societies and the
depletion of traditional fossil fuels such as coal, petroleum, and
so on have polarized the scientific community with deep
concern about the development of novel energy harvesting
materials as well as simple techniques to design highly efficient
energy generating and storage devices to exploit sustainable
and green energy for miniaturization and multifunctionaliza-
tion in electronics industry. Our daily life is being surrounded
by various types of multifunctional modish electronic gadgets
such as mobile phones, tablets, laptops, and sensors, etc., which
are driven by conventional electrochemical or lithium ion
batteries for a long time period. ™

Now it is the time to minimize use of power consumption
from traditional resources of energy, which are associated with
environmental pollutions and global warming issues.'”"
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mechanical energy linked with human movement, air flow, and
sea waves, etc., and solar energy along with storage in the same
unit are highly appreciated by scientists and engineers due to
its environmentally friendly nature and cost-effectiveness.*” '
Energy harvesting and its storage have two different issues.
Designing of a portable hybrid device by integrating an energy
conversion and storage part in a single unit with superior
performances is not only very promising but also very
45,12

challenging. Though few such types of hybrid systems

have been reported previously, development of highly efficient
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ABSTRACT: In the present work, we propose a simple and unique approach to
design a lightweight, low-cost, self-charging power cell with considerable capacity to
generate and store photocharges named self-charged photo-power cell (SCPPC).
Initially, highly electroactive sodium dodecyl sulfate (SDS)-incorporated poly-
(vinylidene fluoride) (PVDF) composite thin films with a large dielectric constant of
~525 are synthesized via a simplistic solution casting process. Then, the as-prepared
high-dielectric SDS/PVDF thin film is used as a charge-storage medium in
combination with an inorganic—organic dye film, i.e,, ZnO nanoparticles—eosin Y—
poly(vinylpyrrolidone) film, as a photoelectron generator in our SCPPC. An open-
circuit voltage of ~1.2 V is attained after charging SCPPC under illumination light
with intensity ~110 mW/cm?® and then discharging fully with a constant current
density of ~4.5 mA/cm?. A specific areal capacitance of ~450 F/m? is obtained with
large energy and power densities of ~90 mWh/m? and 54 W/m?, respectively. The
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improved overall efficiency, ~3.78%, along with 89% storage efficiency leads to promising application possibilities of our
rechargeable photo-power cell. The recyclability, i.e., rechargeability and storage durability, of the photo-power cell are also
checked for 35 days without no such reduction in voltage generation and storage. Also, multicolored light-emitting diodes are

lightened up using the photo-power cell as power source.

1. INTRODUCTION

Investigation of clean energies such as mechanical, solar,
chemical, etc. and their application to the global development
for overall environmental security is one of the most intense
research topics for the modern society. So, our target should be
redirected to overcome these critical issues by establishing
development of technologies and devices for clean energy
conversion, storage, and conservation. On the basis of this
concept, development of piezoelectric nanogenerators, Li-ion
batteries, supercapacitors, and dye-sensitized solar cells has
already received attention for clean energy conversion and
storage.' "'

As a fresh and sustainable energy supply, solar energy may
be considered as one of the most prosperous choices to replace
regular fossil fuels like petroleum, coal, etc.' ™ Due to the
increasing requirement of clean energy to reduce the
greenhouse effect and to obtain multifunctional operation in
single device, researchers and engineers are highly focused on
constructing different types of energy-harvesting devices.”>"!
Currently, electrical energy harvesting using the photovoltaic
effect with high conversion and storage efficiency is the

dominant technology in the electronics industry. So, the most
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essential demand of scientists is to integrate energy in a single
“harvesting-storage” unit with improved performance.’

Very recently, solar electricity or photovoltaic technology
has been earning heightened attention for the production of
sustainable energy.”*”"' But to date, reports on the various
types of photo-power cell with high conversion efficiency and
storage are limited. Few photovoltaic units based on perovskite
structure and dye-sensitized solar cell are reported by some
researchers.'”~"* Different types of polymer-based solar device
and TiO, nanotube-functionalized dye-sensitized solar cells
were also recommended by Guo at al."” Integration of solar
cells with an energy-storage part (Li-ion cell, capacitor, etc.)
through an external circuit was also proposed by some
scientists.' ' But the output characteristics of such integrated
hybrid power cells reduce due to the increase of the total
impedance of the systems as well as some difficulties of light
exposure.'” Such shortcomings might be overcome by
integrating the solar part and the energy-storage part in a
single unit.'>'” The initial idea of self-charging photocapacitor
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Abstract

The present work emphases the fabrication of a simple, solid-state, and cost-effective multifaceted device called a “self-
charging photo power bank” based on an in situ-synthesized MgO, NP-impregnated electroactive and high dielectric poly
(vinylidene fluoride) thin film composite as its active material. Positioned under visible-light illumination of 110 mW/cm?
and in the absence of any sort of external bias, our optimized multilayered device can self-charge to a voltage of 1170 mV in
just 24 s. An excitingly high energy density of 240 mW h/m” and a remarkable charge density of 1350 C/m* along with the
excellent energy-retaining power of the device for a considerable period of time illustrate its potential as an efficient power
bank. The device is used for 30 consecutive days to prove its commendable long-term cycling stability. Three blue,
commercial LEDs and a digital table clock are successfully powered by our device. Our fabricated device portends an
innovative approach for self-generation and simultaneous storage of electrical energy, making it an efficacious nascent
aspirant in the realms of energy harvesting and storage, which can undoubtedly meet the energy necessities in the imminent
future.

Introduction of PVDF is the most thermodynamically stable nonpolar

phase, the § polymorph of PVDF, with all trans TTTT

Over the last few decades, electroactive polymers (EAPs)
have been acknowledged by the scientific community for
their outstanding contributions to the fields of actuators,
acoustic transducers, membranes, nonvolatile memories,
batteries, piezoelectric sensors/nanogenerators, flexible
energy harvesting and storage systebiomaterials, etc
[1-8]. Among all EAPs, PVDF (CH,-CF,) has been the
most popular semicrystalline plastic because it is highly
flexible and economically and ecologically nonthreatening.
Although the a polymorph (TGTG’ dihedral conformation)
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doi.org/10.1038/s41428-019-0230-3) contains supplementary
material, which is available to authorized users.
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planar conformations, has received attention from the
research community owing to its possession of a remark-
ably high dipolar moment per unit cell of 8 x 107> Cm due
to the disparity in the electronegativity of fluorine atoms
and hydrogen and carbon atoms; thus this configuration
exhibits the highest piezo-, pyro-, ferro-, and dielectric
characteristics when matched with other polar polymorphic
forms (y and 6) of PVDF [1, 7-10].

To date, innumerable endeavors have been employed to
obtain complete crystallization of a stable f-phase from the
nonpolar a form of PVDF, but accomplishing this task is
challenging. Electrospinning [11], electric and magnetic
field application [12], and stretching and poling [13] of
nonpolar PVDF are a few of the many techniques adopted
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ABSTRACT

A cost-effective, light-weighted, and easy to handle photochargeable Na-ion power cell (NPPC) has been demonstrated by integrating solar
active solid electrolyte poly(vinyl alcohol)-carbon black-V,05-Na,SO, and a high dielectric YSZ/PVDF film in a very simple and unique
way. An open circuit voltage of ~1.18 V is obtained under photocharging of the NPPC by light with an intensity of ~110 mW/cm?. The dis-
charging phenomenon is investigated at a constant discharge current density of ~0.63 mA/cm’. The reversible charging-discharging nature
of the device is recorded repeatedly for 200 cycles to investigate the storage capacity. A maximum capacitance of ~ 2.84 mF/cm” is obtained
with an energy density and a power density of ~5.6 mWhr/m® and ~ 7.4 W/m?, respectively. The high storage impact of NPPC is realized
in practical by glowing blue light emitting diodes for two days with high intensity.

Published under license by AIP Publishing. https://doi.org/10.1063/1.5123784

The utilization of clean and renewable energy sources such as
sunlight, wind, water, biomass energies, and geothermal energy is sig-
nificantly increased due to the overall energy crisis.' So researchers are
highly focused on the production of efficient, low-cost energy storage
technologies for large-scale clean energy implementation. At present,
different types of batteries (lithium and sodium ion batteries) have
attracted tremendous attention in the application of medium/wide-
scale energy storage arena.” But scientists are very much interested to
develop some innovative idea of both renewable energy conversion
and storage in one system.

Improvement of photovoltaic solar cells by using dye is a very
good option for the restoration of the natural fossil fuels (petroleum,
coal, etc.). Although the progress of lithium-ion/sodium-ion based
energy storage devices, sodium ion capacitors, etc.,’ is burgeoning, the
photovoltaic self-charging polymeric composite system based on the
sodium ion, which is capable of undergoing both solar to electrical
energy conversion with storage, is rarely reported until now. Some
kinds of dye sensitized solar cells, self-charging photocapacitors, etc.,
were already reported by Ma et al., Guo et al, and Miyasaka et al."”
Previously, we have evaluated some different types of photoinduced
power cells with the help of high dielectric polymer composite films
and nanoparticle dye in combination with light absorbing organic dye
with superior storage capability.”

As an electroactive polymer, poly(vinylidene fluoride)(PVDF)
([-CH2-CF2-]n) and its copolymers are very well known for their
flexibility and cost effectiveness for the application of piezoelectric
nanogenerators, capacitors, thin film transistors, grid leveling, rail
runs, nonvolatile memories, sensors, and actuators, in biomedical
fields, and also photopower banks. PVDF is an electroactive semicrys-
talline polymer with five polymorphs a, f3, 7, 9, and ¢ and shows piezo-
electric, pyroelectric, and ferroelectric properties with very good
thermal stability and chemical resistance.” "' Among the five crystal-
line phases, the f phase is the most electroactive phase since it contains
the all trans (TTTT) planar zigzag arrangement with the orthorhom-
bic unit cell matrix."”

So for the advancement of the § phase with good dielectric prop-
erties, we choose a ceramic compound yttria stabilized zirconia (YSZ),
which is a cubic crystal of zirconium oxide stabilized by the addition
of yttrium oxide as a filler of PVDE."” YSZ is a ceramic material, which
has many applications in the case of jet engines, gas turbines, etc., due
to its hardness and chemical structure, and it is also applicable as an
electroceramic in different types of fuel cells for its ion-conducting
properties. Here, a Na-ion based photovoltaic self-charging energy
storage system, i.e., a photopower cell, is developed by using the ini-
tially prepared dielectric improved YSZ-PVDF composite film and a
mixture of poly(vinyl alcohol) (PVA), vanadium pentoxide (V,0s),

Appl. Phys. Lett. 115, 183904 (2019); doi: 10.1063/1.5123784
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ABSTRACT: Herein, biocompatible Cay(PO,), nanorod-incorporated poly-
(vinylidene) difluoride films have been prepared via an in situ process. A good
piezoelectricity (d;; & 56.6 pC/N) along with a large dielectric constant of ~3.48 X
10° at frequency 20 Hz has been achieved. Then, we have designed a biocompatible,
highly durable, low-cost piezoelectric nanogenerator (CPNG) which shows the
superiority in open-circuit voltage ~47 V and current ~1.8 yA generation with power
density ~47.4 mW cm™> under the gentle touch of a finger. Excellent mechanical to _
electrical energy conversion efficiency (~65.5%) of our developed CPNG leads to fast i %,
charging of a capacitor of 1 4F in 18 s and glowing of 26 light-emitting diodes (LEDs) =~ — “{
under finger impartation. Further, a portable light-charging power pack (LCPP) has | El

been developed using the high dielectric film as the storage function. Under light
illumination, our LCPP generates open-circuit output voltage ~1.29 V with short-
circuit current 5.7 mA cm™ Areal capacitance ~1779 F m™2 and storage efficiency
~88% are achieved. The device is able to lighten up 22 LEDs for 10 days after
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charging once.

1. INTRODUCTION

At the end of the age of fossil fuels, exploring the challenging
issues in energy research possibilities of sustainable, renewable,
green energy sources such as wind, sunlight, rain, and
geothermal is one of the most significant topics because of oil
depletion, air pollution, and water pollution because of
expenditure of traditional fossil fuels like petroleum, coal, and
so forth. In this decade, modish electronic gadgets with
multifunctionalities such as tablets, mobile phones, laptops,
and various types of sensors are being widespread in our regular
lives everywhere, which are run for a long time by the
conventional lithium-ion electrochemical batteries.' ™’
Therefore, our scientific community has been extensively
involved to develop simplistic techniques for green energy-
harvesting systems from the abundant energy resources in
nature such as solar energy, water waves, winds, and so forth and
also from our living systems like human motion, walking, talking,
and so forth as well as they tried to design the electrical energy
storage unit into the energy-harvesting device to overcome the
energy demands and global warming issues in electronics
industry.”® ' Recently, few scientists are associated with the
designing of a multifunctional device which have the energy-
harvesting and electrical energy storage part in a single unit.”'*

v ACS Publications  © 2019 American Chemical Society

Numerous studies have been done on different materials, and
methods for developing such types of energy-harvesting device
are associated with the storage part, but the actual success is very
much challenging to meet the modern society demands.”"*~"*

In this decade, piezoelectric nanogenerators (PENGs) are the
promising candidates for the direct mechanical energy to
electrical energy convertor through the piezoelectric effect.”"**
From the beginning, prototype PENGs have developed different
types of piezoelectric materials such as PZT, ZnSnO;, ZnO,
BaTiO;, (Na,K)—NbO,, and piezoelectric perovskite materials,
but there are some high weight, nonflexibility issues as well as
toxicity effect that limited their adoptable utilization in various
fields.*'™*® To overcome that type of limitation, due to
lightweight, flexibility, cost effective, biocompatibility of electro-
active poly(vinylidene fluoride) (PVDF) and its co-polymers
have been widely used as the promising piezoelectric material to
fabricate PENGs.” %973

PVDF is a thermoplastic and semicrystalline polymer having
five distinct crystalline phases such as @, f3, 7, J, and € which are
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We consider a variety of quintessence scalar field models in a homogeneous and isotropic geometry of
the Universe with zero spatial curvature aiming to provide stringent constraints using a series of
cosmological datasets, namely, the cosmic microwave background (CMB) observations, baryon acoustic
oscillations (BAOs), joint light curve analysis (JLA) from supernovae type Ia, redshift space distortions
(RSDs), and the cosmic chronometers (CCs). From the qualitative evolution of the models, we find that all
of them are able to execute a fine transition from the past decelerating phase to the presently accelerating
expansion where, in addition, the equation of state of the scalar field (also the effective equation of state)
might be close to that of the ACDM cosmology depending on its free parameters. From the observational
analyses, we find that the scalar field parameters are unconstrained irrespective of all the observational
datasets. In fact, we find that the quintessence scalar field models are pretty much determined by the CMB
observations, since any of the external datasets such as BAOs, JLA, RSDs, and CCs does not add any
constraining power to the CMB. Additionally, we observe a strong negative correlation between the
parameters H, (present value of the Hubble parameter) and €,,, (density parameter for the matter sector,
i.e., cold dark matter plus baryons) exists while no correlation between H and og (amplitude of the matter
fluctuation). We also comment that the present models are unable to reconcile the tension on H. Finally,
we conclude our work with the Bayesian analyses which report that the noninteracting ACDM model is

preferred over all the quintessence scalar field models.

DOI: 10.1103/PhysRevD.100.023522

I. INTRODUCTION

Since the detection of the accelerating Universe by
measuring the luminosity distances of type la supernovae
[1,2], a new era of modern cosmology has began.
Subsequent investigations by different groups [3,4] con-
veyed that the current acceleration of our Universe could be
an effect of some hypothetical fluid with large negative
pressure known as dark energy [5], which is completely
unknown by its character and origin. Usually, there are two
distinct approaches to describe such accelerating expansion
—one route is through modifications of the matter sector in
the context of Einstein gravity [5-7], and the other way
around is to modify Einstein’s gravitational theories [8—16],
which leads to some extra geometrical terms (alternatively
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known as geometrical dark energy fluids in order to make a
difference between the accelerating effects coming from the
matter modifications or geometry modifications). Apart
from the above two approaches, there is another alternative
to describe this accelerating Universe—the gravitational
particle production mechanism; see [17-26], and references
therein. However, overall, the actual dynamics of these
mysterious components are unknown, but, thanks to the
recent observational evidences, we have an estimate of such
dark fluids. According to the observational predictions,
such dark energy fluids contribute nearly 68% of the total
energy density of our Universe [4]. Additionally, another
bulk content of the matter sector, about 28% of the total
energy density of our Universe, is occupied by some
nonluminous dark matter component. Thus, overall, almost
96% of the total energy content of our Universe has been
filled up by these dark fluids, namely, dark energy and dark
matter, and probing their nature, evolution, and origin is
one of the most intriguing facts of modern cosmology.
In the present work, we confine ourselves to Einstein
gravity and, thus, incorporate dark energy fluid through the

© 2019 American Physical Society
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Impact of insecticides on soil microbial biomass and its activity inegg plant (Solanum
melongena L.) under field condition

MOUMIT ROY GOSWAMI* AND SUDIPTA TRIPATHI?

Department of Environmental Science, Netaji Nagar College for Women170/13/1 N.S.C Bose Road, Regent
Estate, Kolkata-700092

Received: July, 2019; Revised accepted: September, 2019

ABSTRACT

The effect of application of different insecticides either alone in repeated dose or in sequential
combination on soil microbial biomass and its activity were assessed under eggplant cultivation in field
conditions for three consecutive years (2015-2018) in both kharif and rabi seasons at Agricultural Experimental
Farm, University of Calcutta, Baruipur, Kolkata. Four different insecticides namely Triazophos 40% EC,
Cypermethrin 10% EC, Carbaryl 50% WDP and Azadiractin 10000 ppm were sprayed 35-45 days after
transplanting and thereafter insecticidal applications were done at an interval of 15 days till harvest. Parallely,
these four insecticides in sequences were sprayed 35-45 after transplanting and applied sequentially at an
interval of 15 days till harvest at two possible sequences namely Triazophos, Carbaryl, Cypermetrin,
Azadiractin or (S1) and Azadiractin, Cypermethrin, Carbaryl, Triazophos or (S2).Soil samples from treated and
untreated plots were collected at the time of transplanting, before insecticide application (BIA), Two days after
application of all the insecticide (AAIA), and at harvest in both the seasons. The results revealed that samples
collected before insecticide application (BIA) showed non-significant (p>0.05) increase or decrease in different
microbiological parameters i.e. Soil microbial biomass carbon (SMBC), Basal Soil Respiration (BSR), Substrate
induced soil respiration(SIR), Fluorescein diacetate hydrolyzing activity(FDHA) with different treatments in both
seasons as determined by Duncan’s multiple range test (DMRT). However, two days after application of all
insecticide in both seasons showed significant (p<0.05) inhibition in different microbiological parameters in
comparison to untreated control with maximum inhibition in Triazophos treated plots and minimum in
Azadiractin treated plots. Sequential treatments (S1) showed lesser inhibition than all the other treatments
except the azadiractin plots while in (S2) the inhibition was found to be more than Cypermethrin and Azadiractin
treatment in both the seasons. At harvest, all the microbiological parameters in the treated fields were
statistically par with control fields.

Keywaords: Insecticides, soil microbial biomass carbon, Basal soil respiration, Substrate induced soil
respiration, Fluorescein diacetate hydrolyzing activity

INTRODUCTION

Soil is the first repository of different
insecticides applied to different crops under field
condition. It is reported that about 0.1%applied
pesticides reaches the target organism whereas
the soil environment is contaminated by the
remaining bulk (Rajesh et al., 2015).Soil harbors
a variety of micro and macrofauna and flora viz.,
bacteria, actinomycetes, fungi, arthropods,
crustaceans, earthworms etc. which forms the
living dynamic system of the soil. Soil organisms,
particularly micro-organisms play a myriad of
essential processes in soil starting from organic
residue degradation to cycling of nutrients.
(Aislabie andDeslippe,2013). Insecticides used
frequently ultimately reaches the soil as
insecticidal “run off ” from the crop plants and is
accumulated usually in top 0-15 cm layer of soil
where the microbial activities are found to be

maximum (Bhavyaetal. 2017). Pesticides in the
soil affect the non target and beneficial
microorganisms (Shao & Zhang,2017)and their
activities that are essential for maintaining soil
fertility (Bowles et al. 2014).The effect of
pesticide on soil microorganisms is governed not
only by the chemical and physical properties of
the pesticide itself but also by soil type, soil
properties, and prevailing environmental
conditions (Kumar etal. 2017).The microbial
biomass is considered to be the living
component of soil organic matter, having 1-5%
of total organic matter content(Cardoso et. al.
2013,Ma et.al. 2016,Aroraet al. 2019)and it react
more quickly to the changes in soil conditions
than the soil organic matter(Chaudharyet al.
2018).Soil respiration means that the living
biomass of soil respires CO,where soil
organisms gain energy from catabolizing organic
matter to support life.
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AN EASY SCREENING THROUGHIN SILICO STUDY FOR PREDICTIVE TOXICITY MECHANISMS OF
DIFFERENT PHTHALATE COMPOUNDS BY USING ONLINE TOOL (PROTOX-II WEBSERVER)

Moumit Roy Goswami
Department of Environmental Science, Netaji Nagar College for Women, 170/13/1 N.S.C Bose Road, Regent Estate, Kolkata, India
*Corresponding author: moumit4 1 7@gma1’].com

ABSTRACT

The phthalate compounds (PCs) are well-known plasticizers and easily exposed through environment. The present
objective was an in silico study to detect toxicity mechanisms of common phthalates by using ProTox-II webserver.
Different types of common PCs were selected as per recent literatures study. Total 14 nos. of PCs were selected for
present predictive study. These PCs such as DEHP, DINP, DIDP, DPHP, DMP, DEP, BBP, MBP, PA, DNPP, DCHP,
DAP, DNHP and DHP were studied. The prediction of different toxicity mechanisms was done by using ProTox-II
webserver. The mechanism of toxicity of PCs indicated 10 compounds were obtained between the class of IV and V
while 4 compounds were found class VI. The hepatotoxicity and immunotoxicity results were observed inactive for all
compounds. All the compounds were found cytotoxic and mutagenic inactive, but 8 compounds obtained carcinogenic
active. TheTox21-nuclear receptor signalling pathways revealed AhR, AR, AR-LBD, Aro, ER, ER-LBD, PPAR-Gamma
were inactive except 1 compound active for ER and ER-LBD. For Tox21-stress response pathways, it was observed that
2 compounds were active for nrf2/ARE and HSE. The parameter MMP was active only for 1 compound. Other two
parameters viz. p53 and ATADS obtained all the compounds were inactive. In conclusion, the present predictive results
indicated that few PCs are harmful to animals and scattered information on toxicity mechanisms by few compounds
found for human studies. This prediction may be suitable for further in vitro and in vivo research works in future to

validate the present prediction.

Keywords: In silico study, Phthalate compounds, Plasticizers, Predictive toxicology, Mechanism of toxicity, Nuclear

receptor Signaling, Stress response pathways

1. INTRODUCTION

and/or luteinizing hormone (LH) in prepubescent

Phthalate derivatives are used for the manufacturing of
plastic materials. On the other hand, in present days,
plastics are used to make toys, container for blood and
several liquid medicines, potable water, raw and cooked
food materials, etc. [1-5]. According to the researchers,
phthalates are not covalently bound to plastics and it has
tendency to leach into the medium [4, 6-10].

It has been well-established that these phthalates cause
several types of cancer, endocrine disruption,
teratogenicity, etc. [5, 10-12]. An informative research
work revealed that the higher energy intake in the
overweight and obese due to higher di-2-ethylhexyl
phthalate (DEHP) exposure, which indicated close
relationship between body mass index and DEHP[13].In
another study it was observed positive correlations
between serum dibutyl phthalate (DBP) or mono(2-

ethylhexyl) phthalate (MEHP), and serum estradiol (E2)

children while serum monobutyl phthalate (MBP) levels
were found to be negatively correlated with serum
triiodothyronine (T3) or thyroxine (T4) in male
participants, and serum DEHP levels with serum thyroid
stimulating hormone (TSH) in female adolescents. Low-
density lipoprotein (LDL) levels were positively
correlated with serum phthalic acid (PA) levels in
children and adolescents. DEHP, DBP or its metabolites
may be associated with altered hormone levels in Korean
children and adolescents [14].

In earlier research work, researchers have been studied
individual phthalate or multiple phthalates to determine
health impact in relation to particular parameter such as
toxicity, carcinogenicity especially particular cancer type,
teratogenicity, endocrine disruption, etc. on human
and/or mammals, which was observed long duration,

financial burden as well as animal harming, etc.
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ABSTRACT
[ the rural poor, especially

Self Help Groups (SHGs) have helped in the cconomic betterment 0 :
d on the primary data collected from the field survey 1n

the women, in India. This paper, base

Pandua Block of Hooghly district in West Bengal, aims {0 examine the socio-economic impact

of Self-Help Groups on the livelihood of the rural poor. Self Help Group programmes have

helped the rural poor, particularly rural woman, lo gain access (o credit from various financial

stitutions. Farther, the SHGs have become a vital tool to alleviate poverty to some extent and
mic development of

also improve the socio-economic conditions of the rural poor. The econo
India and the socio-cconomic uplifiment of the rural poor will largely depend on the

entrepreneurship, employment and mobilization, utilization and generation of capital by this

section of the socicty.
ood, Microfinancing

—_—

Keywords: Self Help Groups, Rural poor, Sustainable livelih
{9 INTRODUCTION
restricted access to sustainable financial services. The

conventional financial institutions do not often cater to the needs of these low-income rural
families as the income of these households is often unstable and they do not possess collateral
with a clear title. The banks also consider the low-income rural houscholds a bad risk, thereby
imposing high information monitoring cost in operation. In order to address the needs of the
poor, especially the women, a participative model of microfinancing like Self Help Group can be

The rural poor generally have

of great help.

e-based financial intermediary usually composed of 10-20
ly men, or only women, or only youth, or a mix of these,
background. A SHG is formed independenty without

A Self-Help Group (SHG) is a villag
tocal members, who can be either on
preferably from the same socio-economic
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