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GREEN CHEMISTRY AND ITS ROLE TO PREVENT ENVIRONMENTAL POLLUTION

DR. BABASAHEB SONYABAPU ZINE
Assistant Professor
Bhagwan Mahavidyalaya, Ashti.
Dist. Beed- 414203 (MAHARASHTRA)

< INTRODUCTION

Green Chemistry is defined as environmentally benign chemistry. As on today, maximum pollution
to the environment is caused by numerous chemical industries. Therefore, attempts_have been made to
design synthesis for manufacturing processes in such a way that the waste products are low, they have no
effect on the environment and their disposal is convenient. For carrying out reactions. it is.necessary that the
starting materials, solvents and catalysts should be carefully chosen. If possible,. it is best to carry out
reactions in the aqueous phase. With this view in mind, synthesis methods should be designed in such a way
that the starting materials are consumed to the maximum extent in the final product. The reaction should not
generate any toxic by-products.

There are many useful products like medicines, antiblotics, synthetic polymers, plastics, fertilizers,
pesticides etc on which we are dependent. They are prepared from different chemicals using various
processes. Almost all chemicals are toxic to less or greater extent. Many processes generates waste products
and cause environmental pollution. There are also other hazards like accidents in chemical plants like Bhopal
in India in which 4000 peoples killed because of release.of methyl isocyanine gas in 1984. Hence to address
this problem, it has necessary for the chemists to review and modify all the chemical processes used to make
above things. Thus use of green chemistry or Clean Chemistry in manufacturing processes has gain
importance today.

Green chemistry, also called sustainable chemistry, is an area of chemistry and chemical engineering
focused on the designing of products and processes that minimize or eliminate the use and generation of
hazardous substances. While environmental Chemistry focuses on the effects of polluting chemicals on
nature. Green chemistry focuses on the environmental impact of chemistry, including reducing consumption
of non-renewable resources and technological approaches for preventing pollution. Chemistry brought about
medical revolution till about the middle of twentieth century in which drugs and antibiotics were discovered.
The world’s food supply also increased enormously due to the discovery of hybrid varieties, improved
methods of farming, better seeds, and use of insecticides, herbicides and fertilizers. The quality of life on
earth became much better due to the discovery of dyes, plastics, cosmetics and other materials. Soon, the
side effects of chemistry also became pronounced, main among them being the pollution of land, water and
atmosphere: This is caused mainly due to the effects of by-products of chemical industries, which are being
discharged into the air, rivers/ oceans and the land. The use of toxic reactants and reagents also make the
situation difficult. The pollution reached such levels that different governments made laws to minimize it.
This marked the beginning of Green Chemistry in the synthesis of chemical reactions.

The Green Chemistry revolution provides an enormous number of opportunity to discover and apply
new synthetic approaches using alternative feedstock; Eco friendly reaction conditions, energy minimization
and the design of less toxic and inherently safer chemicals. The origin and basis of Green Chemistry for
achieving environmental and economic prosperity is essential in a sustainable world. One important element
of sustainable chemistry is commonly defined as the chemical research alming at the optimization of
chemical processes and products with respect to energy and material consumption, inherent safety, toxicity,
environmental degradability While considering progress has been made in environmental chemistry, Green
Chemistry, and the environmental assessment of chemical products, however, the aspect of sustainable
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Dielectric Properties of X (Comng2Zno2Fe160s +(1-X) Batios
Composites
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Abstract: Ferromagnetic-piezoelectric particulate composites of xCoMmno2Zno2Fe1604 + (1-x)
BaTiO;3 (x=0.0, 0.25, 0.50, .75, 1.00) were prepared by conventional ceramic method using AR
grade oxides of relative ions. The presence of two phases in composites was confirmed by X-ray
diffraction (XRD) technique. The results of XRD pattern shows cubic spinel structure for ferrite
phase and tetragonal perovskite structure for ferroelectric phase. Study of the variations of dielectric
constant (¢") with frequency in the range of 20Hz-1MHz at room temperature was carried out for
all compositions. As frequency increases, the dielectric constant (¢') is found to decrease. The
decrease in dielectric constants is exponential in nature. At higher frequency, the dielectric constant
remains almost constant. At fixed frequency dielectric constant decreases as ferrite content(x)
increases. The decrease in dielectric constants is exponential in nature. At higher frequency, the
dielectric constant remains almost constant. At fixed frequency dielectric constant decreases as
ferrite content(x) increases. It was noticed that the dispersion in ' is similar to Maxwell-Wagner
interfacial polarization in agreement with Koop’s phenomenological theory.

KEYWORDS: Ferrite, ferroelectric, Magneto electric-composite, Dielectric constant, Dielectric loss,
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SOUND ENERGY

12.1. INTRODUCTION

Every day we hear sounds from various sources like humans, birds, bells, machines,
vehicles, televisions, radios, etc. A sound is a form of energy that produces a sensation of
hearing in our ears. There are also other forms of energy like mechanical energy, heat energy,
light energy, etc. The principle of conservation of energy, states that we can neither create nor
destroy energy. We can just change it from one form to another. In our daily activity, we hear
and produce sound from different sources.

A sound is a form of energy that is produced when an object vibrates. The sound
vibrations cause waves of pressure that travel through a medium, such as air, water, wood, or
metal. Sound energy travels out like waves in all directions. Sound energy is a form of
mechanical energy. Sound waves are longitudinal waves. Sound energy is typically not used
for electrical power or for other human energy needs because the amount of energy that can

- be gained from the sound is quite small. We can use sound energy to learn about our
surroundings. The simplest and most obvious use of sound energy is for hearing. Humans can
hear frequencies between about 20 Hz to 20,000 Hz. Sound energy is usually measured by its
pressure and intensity, in special units called pascal and decibels. Sometimes, loud noise can
cause pain to people. This is called the threshold of pain. This threshold is different from
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Investigation of Structural and Magnetic Parameters of Ni-Cu Spinel
Ferrites
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2 Anandrao Dhonde Mahavidyalaya, Kada, Beed,India.
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Department of Physics Dr. Babasaheb Ambedkar Marathwada University, Aurangaba,India.

Corresponding author email id: kavade.ramdas@mail.com,
rgvidhate@rediffmail.com, jmbhandari_1969@yahoo.co.in

dilipsapate@gmail.com, drjadhavkm@gmail.com

Abstract: The polycrystalline samples of ferrite having the general formula Nil-XCuXFe204
with x = 0.0, 0.5, 1.0 were synthesized using solid state reaction technique. The X-ray diffraction
patterns revealed the formation of single phase cubic spinel structure for x =0.0 and x =0.5. The
lattice constant increases with copper content and shows tetragonal structure for x = 1.0 (
CuFe204 ) with lattice constant a = 5.8489 A and ¢ = 8.6385 A, X-ray intensity ratios were
calculated for selected planes (220), (311), (440), (422), (333) were compared with the observed
intensity ratios in order to obtain cation distribution. The results of the cation distribution indicate
that Cu2+ and Fe3+ occupy both sites whereas Ni2+ occupy octahedral B site. The saturation
magnetization (Ms) and magneton number (nB) both decreases with copper substitution. The

behaviour of magnetic properties was also studied using Neel’s collinear model.

Keywords: X-ray diffraction, cation distribution, magneton number

Introduction:

Spinel ferrites are commercially important materials because of their excellent electrical and
magnetic properties. Interesting physical and chemical properties of ferrites arises from ability of
these compounds to distribute cations amongst the available tetrahedral A-site and octahedral B-
site and magnetic A-A, B-B and A-B interactions. Ferrites fulfill the wide range of applications
from microwave to radio frequencies and are of importance from both fundamental and applied
research point of view. [1,2]. The twin property of electrical insulator and magnetic conductor
makes ferrites useful in many devices such as transformer cores, antenna rod, and memory chips,
microwave devices, magnetic recording etc. Compared to other magnetic materials ferrites can be

easily prepared, low cost and highly stable. The important electrical and magnetic properties of
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Study of Structural and Magnetic Properties of Copper Substituted Nickel
ferrite
-1 . 2 3 4
J. M. Bhandari', R. G. Vidhate®, R. B. Kavade’, K. M. Jadhav
'Smt. 8. K. Gandhi Arts, Amolak Science and P. H. Gandhi Commerce College Kada, Maharashtra, India.
?Anandrao Dhonde Alias Babaji Mahavidyalaya, Kada, Beed, Maharashtra, India.
*Bhagwan Mahavidyalaya, Ashti, Beed, Maharashtra, India.
“Department of physics Dr. Babasaheb Ambedkar Marathwada University, Aurangabad, India.

Corresponding author email id: rgvidhate@rediffmail.com, jmbhandari_1969@yahoo.co.in
kavade.ramdas@gmail.com

Abstract: In this present work, compositions of copper substituted nickel spinel ferrites samples
with the general formula Ni; xCuxFe;04 (with x = 0.0, 0.4, and 0.8) prepared by standard ceramic
technique is investigated. The structural properties of these ferrite samples have been studied
using X-ray diffraction technique. X-ray diffraction studies of compositions revealed the
formation of single phase cubic structure. Magnetization measurements were carried out using
pulse-field hysteresis loop technique at room temperature. The saturation magnetization (Ms),
magneton number (np), and coercivity (Hc) obtained from pulse field magnetization technique

decreases with Cu substitution x.
Keywords: XRD, lattice constant, x-ray density, magnetization.

Introduction:

In recent years, nano-sized spinel ferrite particles have attracted considerable attention™sf scientiss
and technologists due to their interesting and unusual properties both from the fundamental and
academic point of view which is altogether different from their bulk counterpart [1]-[3]. The
ability to produce nano-sized particles has opened new applications for magnetic materials, such
as magnetic media, high density recording, drug delivery, magneto caloric refrigeration etc. [4]-
[6].

Among the different spinel ferrites, nickel ferrite (N iFe;04) is a well-known soft magnetic
material and having inverse spinel structure, whose degree of inversion depends on the thermal
heat treatment. The high electrical resistivity and moderate magnetic properties makes nickel
ferrite an excellent core material for various applications in electronic and telecommunication.

Nickel ferrite has been successfully synthesized by various methods and studied for its structural
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Analysis of Structural, Electrical and Cure Temperature Measurements of In°>"
Substituted Yttrium Iron Garnet

R.G.Vidhate* !, J M. Bhandari*?, R.B Kavade® K.M._Jadhav"

! Anandrao Dhonde Alias Babaji Mahavidyalaya, Kada, Beed.
?Gandhi college Kada, Beed
*Bhagwan Mahavidyalaya, Ashti, Beed.
“Department of physics Dr. Babasaheb Ambedkar Marathwada University, Aurangabad.

Corresponding author email id: rgvidhate@rediffmail. com, jmbhandari_1969@yahoo.co.in,
kavade.ramdas@gmail.com
Abstract: In** was added in to yttrium iron garnet (YIG). Samples, with a nominal composition of
Y;InFesxO;; with x= 0.0, 0.2 and 0.6 were prepared by a solid-state sintering method. The
samples were characterized by X-ray diffraction technique. The X-ray diffraction studies of
compositions revealed the formation of single phase cubic structure with lattice constant ranging
from 12.37 to 12.44 A.

The FTIR spectra of typical samples are taken in the range of 500-4000cm™. IR spectra show
typical absorption bands indicating the garnet nature of samples. The D.C. electrical resistivity pq..
Was measured in the temperature range 300-725 K.

Keywords: Yttrium iron garnet, indium, structural and electrical study.

Introduction:

Mixed metal oxides with iron (II) oxides as their main component are known as ferrites.
Historically ferrites represent an important category of materials, which are in great demands due
to their numerous applications in many fields. The electrical and magnetic properties of ferrites are
strongly dependent on their chemical composition and their method of preparation [1, 2]. It is
important to optimize the electrical and magnetic properties of ferrites, for desired applications.
Due to their interesting properties scientists, researchers and engineers are still interested in
designing the various types of ferries material substituted with different catlons with different
valencies and prepared by different techniques.

In the various types of ferrites rare earth garnet especially yttrium iron garnet (YIG)\s of grea
importance for scientist and technologist because of their applications in microwave

communication devices such as circulators, oscillators, gyrators and phase shifters because of its
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