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Department of Chemistry
Percentage of Students under Taking Project Work
Session: 2017-2018 to 2021-2022

Class: B.Sc. IT Semester (III & 1V)
Subject: Chemistry
Admission Winter/ No. of students who Percentage
Summer completed Project
Winter - 2017 58
2017-2018 58
Summer -2018 57 98%
2018-2019 9 Winter - 2018 92 100%
Summer - 2019 90 98%
2019-2020 9 Winter- 2019 88 96%
Summer- 2020 87 95%
Winter- 2020 104 95%
2 1
st 103 Summer- 2021 104 95%
Winter- 2021 72 80%
AL 5 Summer- 2022 86 96%
DEPARTMENT OF CHEMISTRY

Percentage of Students under Taking Project Work
Session -2017-2018 To 2021-2022
Class B.Sc-111 (Semester-V& VI)
Subject: Chemistry

&7 % No of Students whom
Years | Admission | Winter/Summer completed Project Percentage
Winter-2017 44 96%
2017-18 46 Summer-2018 46 100%
Winter-2018 51 100%
2018-19 51 [ Summer-2019 50 98%
Winter-2019 70 100%
2019-20 70 [Summer-2020 63 97%
Winter-2020 92 97%
202021 95 Summer-2021 94 99%
Winter-2021 95 100%
2021-22 95  Summer-2022 95 100%
Principal
Arts & Commerce College,
Warvat Bakal Dist.Buldang
Principal

Arts & Commerce College, Warwat Bakal
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Art’s and Commerce College, Warwat Bakal
Tg-Sangrampur Dist- Buldana

Department of Chemistry

Certificate

This is to certify that Mt. /Ms Ankite D'(qu bat Khalpe

Class (Sem.) B.scTL (SemTRoll No. 44 Studying
in the academic year 202~ 2022of this institute has completed project

assignment based on syllabus & given satisfactory account of it in this book.

Date: ©4[0]]2022

==
U320

Teacher in charge
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What is a Fuel Cell?

A hydrogen fuel cell is an electrochemical power generator that combines hydrogen
and oxyaen to produce electricity, with water and heat as by-products mply put,
hydrogen fuel cells form energy that can be used to power anything (rom commercial
vehicles to drones.

Hydrogen fuel cell technology offers the advantages of a clean and reliable
alternative energy source to customers in a growing number of applicanons = electric
yehicles, including forklifts, delivery vans, drones, and ears = primary anid backup power
for a variety of commercial, industrial, and 1o sidential buildings; and more futuristics
sounding applications like air taxis

A fuel cell uses the chemical energy of hydrogen or another fuel to cleanly and
pificiently produce electricity. Ifhydrogen is the fuel, electricity, water, and heat are the
only products. Fuel cells are unique in terms of the variety of their potential applications;
they can provide power for systems as large as a utility power station and as small as a
laptop computer.

Why Study Fuel Cells

Fuel cells can be used in a wide range of applications, including transportation,
material handling, stationary, portable, and emergency backup power applications, Fuel
cells have several benefits over conventional combustion-based technologies currently
used in many power plants and passenger vehicles. Fuel cells can operate at higher
efficlencies than combustion epgines, and can convert the chemical energy in the fuel to
electrical energy with efficiencies of up to 60%. Fuel cells have lower emissions than
combustion engines. Hydrogen fuel cells emit only water, so there are no carbon dioxide
emissions and no air pollutants that create smog and cause health problems at the point of
operation. Also, fuel cells are quiet during operation as they have fewer moving parts.

How Fuel Cells Work

Iuel cells work like batteries, but they do not run down or need recharging. They
produce electricity and heat as long as fuel is supplied. A fuel cell consists of two
plectrodes—a negative electrode (or anode) and a positive electrode (or cathode)—
sandwiched around an electrolyte. A fuel, such as hydrogen, Is fed to the anode, and air is
fed 1o the cathode. In a hydrogen fuel cell, a catalyst at the anode separates hydrogen
molecules into protons and electrons, which take different paths to the cathode. The
electrons go through an external circuit, creating a flow uof electricity The protons migrate
through the electrolyte to the cathode, where they unite with oxygen and the electrons to
produce water and heat, Learn more about: 3




Partsof a luel cell
Fuel cell systems
Types ol fuel cells.

operates.

Research and Development Goals

laboratories, universities, and industry partners to overcome critical technical barriers to
fuel cell development. Cost, performance, and durability are still key challenges in the fuel
cell industry. View related links that provide details about DOE-funded luel cell activities.

Cost—

View the Fuel Cell Technologies Office's fiel cell animation to see how a fuel cell

The US, Department of Energy (DOE) is working closely with its national

Platinum represents one of the largest cost components of a fuel cell, so much of the
R&D focuses on approaches that will increase activity and utilization of current platinum
group metal (PGM) and PGM-alloy catalysts, as well as non-PGM catalyst upproaches for
long-term applications.

Performance—

To improve fuel cell performance, R&D fucuses on developing 1on-exchange
membrane electrolytes with enhanced efficiency and durability at reduced cost; improving
membrane electrode assemblies (MEAs) through integration of state-ol-the-art MEA
components; developing transport models and in-situ and ex-situ experiments to provide
data for model validation; identifying degradation mechanisms and developing approaches
to mitigate their effects; and maintaining core activities on components, sub-systems, and
systems specifically tailored for stationary and portable power applications

Durability—

A key performance factor is durability, in terms of a fuel cell system lifetime that will
meet application expectations, DOE durability targets for stationary and transportation fuel
cells are 40,000 hours and 5,000 hours, respectively, under realistic operating conditions,
In the most demanding applications, realistic operating conditions include impurities in the
fuel and air, starting and stopping, freezing and thawing, and humidity and load cycles that
result in stresses on the chemical and mechanical stability of the fuel cell system materials
and components, R&D focuses on understanding the fuel cell degradation mechanisms and
developing materials and strategies that will mitigate them,
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BowM&MCﬂssecﬂouofmedeTedt ologies O
it and Demonstration Plan for full dguﬁlﬂbout

o Fuel cell systems and stacks
Polymer electrolyte membrane fuel cell components

& Fuel cell system humidifiers and air compressions systems
« Fuel cell transit buses

Fuel cell backup power systems
Fuel cell systems for stationary (combined heat und pawer) applications
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ISSION POWER

Hydropnfnel cells (HFCs) produce no harmful emissions, eliminating
associated with handling and storing toxic materials like battery acid or diesel fuel. Ir
when fucled with pure hydrogen, the only by products are heat and water, making our

products a zero-emission, sustainable power source. Hydrogen fuel cells are part m
well-planned corporate sustainability programs.

2.ROBUST RELIABILITY

Hydrogen fuel cell technology has proven itself against tough mndlﬂmlndm
cold environments as low as -40 degrees F/C, weather environments like hurricanes,

deserts, and winter storms, and even the hard-working business environments of materia
handling warehouses.

3. IMPROVED EFFICIENCY

According (o the U.S. Department of Energy, hydrogen fuel cells mmerally
between 40-60% energy efficient. This range compares to the typical wternal cos
engine of  car which is about 25% energy efficient. Hydrogen fuel cell clficie
work to improve warehouse productivity by up Lo 15% using fuel cell forklifts o
mileage range for electric vehicles.

4.SCALABLE

The advantages of using a modular product are profound.'
casier servmablli' t most important of the fuel e‘ullu':.ueﬁn mﬁe
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Fuel Cell: Advantages and Disadvantage of Fuel Cell!

A fuel cell is a device that generates electricity by a chemical reaction, Every
fuel cell has two electrodes, one positive and one negative, called, respectively, the
anode and cathode. The reactions that produce electricity take place at the
electrodes.,

Every fuel cell also has an electrolyte, which carries electrically charged
particles from one electrode to the other, and a catalyst, which speeds the reactions
at the electrodes. Hydrogen is the basic fuel, but fuel cells also require oxygen. One
great appeal of fuel cells is that they generate electricity with very little pollution—
much of the hydrogen and oxygen used in generating electricity ultimately combine

to form a harmless by-product, namely water,

Hydrogen does not occur free in nature; it can be made by "re-forming”
natural gas or another fossil fuel, or by using electricity to split (“electrolyze”) water
into its components of oxygen and hydrogen. In this sense, hydrogen is like
electricity: the energy to generate it can be obtained from sources ranging from the
burning of high-sulfur coal to pollution- free photovoltaic cells (solar cells).

Disadvantages:

1. Hydrogen is currently very expensive, not because it is rare (it's the most
common element in the universe!) but because it's difficult to generate, handle, and
store, requiring bulky and heavy tanks like those for compressed natural gas (CNG)
or complex insulating bottles if stored as a cryogenic (super-cold) liquid like
liquefied natural gas (LNG).

2. It can also be stored at moderate temperatures and pressures in a tank containing
a metal-hydride absorber or carbon absorber, though these are currently very
expensive,
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Art’s and Commerce College, Warwat Bakal
Tg-Sangrampur Dist- Buldana

Department of Chemistry

Certificate

This is to certify that Mr. /Ms AKSHAY GAJANAN HAGE

e Class (Sem.) BSC2nd sem 4th _ Roll No.32 ________ Studying
in the academic year 2021-22 _ of this institute has completed project

assignment based on syllabus & given satisfactory account of it in this book.
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Teacher in charge
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BIODEGRADABLE POLYMERS
INTRODUCTION:-

Synthetic plastics are resistant to
degradation, and subsequently their disposal is stimulating
a global drive for the establishment of biodegradable
polymers. As the development of these materials rises,
industry must discover unique applications of them.
Material usage and final mode of biodegradation are reliant
on the compositionand processing technique employed. An
integrated waste management system is also required in
order to efficiently use, recycle, and dispose of biopolymer
materials . Reduction in the consumption of sources, reuse

of existing materials and recycling of rejected materials
must also be considered.

BIODEGRADABILITY OF MATERIALS:-

The American Society for Testing of
Materials (ASTM) and the International Standards
Organization (1SO) define degradable plastics as those
which undergo a significant change in chemical structure
under specific environmental conditions . These changes
result in a loss of physical and mechanical properties.
Biodegradable plastics suffer degradation from the action

of naturally occurring microorganisms such as bacteria,
fungi and algae.
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STRUCTURE:-

Biodegradable polymers comprise
ester, amide, or ether bonds. In general, biodegradable
polymers can be grouped into two large groups on basis of
their structure and synthesis. One of these groups is agro-
polymers, i.e. those derived from biomass. The other
consists of bio polyesters, which are those derived from
microorganisms or synthetically made from either naturally
or synthetic monomer

Biodegradable
polymers

1
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Biodegradable polymers organization based on structure and occurrence

Examples of agro-polymers are polysaccharides, such as
starches present in potatoes or wood, and proteins, such as
animal based whey or plant derived gluten. Polysaccharides
consist of glyosidic bonds, which take a hemiacetal of a
saccharide and bind it to a alcohol along with dehydration.
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Proteins are consisting of amino acids, which have various
functional groups. These amino acids come together again
through condensation reactions to form peptide bonds,

which are consisting of amide functional groups. Examples

of bio polyesters includes polyhydroxybutyrate and
polylactic acid

SYNTHESIS:-

One of the most prevalent and most
studied groups of biodegradable polymers is polyesters.
Polyesters can be synthesized in a number of ways
comprising direct condensation of alcohols and acids, ring
opening polymerisation (ROP), and metalcatalysed
polymerization reactions. A big shortcoming of the step-
wise polymerization via condensation of an acid and an
alcohol is the need to constantly dehydrate this system in
order to drive the equilibrium of the reaction forward. This
can lead to harsh reaction conditions and long reaction
duration, resulting in a wide dispersity. A large variety of
starting materials can be used to synthesize polyesters, and

each monomer type endows the final polymer chain with
diverse characteristics and properties.
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METHODS OF BIODEGRADATION:-

The breakdown of polymer materials
takes place by microbial action, photo degradation, or
chemical degradation. All three methods are categorized
under biodegradation, as the end products are stable and
found in nature. Many biopolymers can be dumped in
landfills, composts, or soil. The materials will be broken
down, only if the required microorganisms are present.
Normal soil bacteria and water are normally sufficient,
adding to the appeal of microbial reduced plastics [12].
Polymers which are based on naturally grown materials
such as starch or flax fibre are vulnerable to degradation by
microorganisms. The material may or may not decompose
more rapidly under aerobic conditions, subject to the
formulation used, and the microorganisms required. In the
case of materials where starch is added as an additive to a
conventional plastic matrix, the polymer in contact with the
soil and/or water is attacked by the microorganisms. The
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Ticmbe; d:gest.the starch, leaving behind a porous, sponge
Jike stru Iure with a huge interfacial area, and lower
structural strength. When the starch constituent has been

deP’etEd:. the polymer matrix begins to get degraded by an
enzymatic attack.

FACTORS AFFECTING THE
BIODEGRADABILITY OF POLYMERS:-

The biodegradability of plastics depends
upon their properties. The mechanism of biodegradation is
affected by both the physical and chemical properties of
plastics. The properties such as surface area, hydrophilic
and hydrophobic character, the chemical structure,
molecular weight, glass transition temperature, melting
point, elasticity and crystal structure of polymers play
important role in the biodegradation processes. Usually,
polyesters with side chains undergo degradation less easily
than those without side chains Since molecular weight
determines many physical properties of the polymers so it
also plays an important role in determining their
biodegradability. In general, biodegradability the polymer
decreases with increasing

APPLICATIONS OF BIODEGRADABLE
PLASTICS:-

Research and development is only a
part of the work that is done in order to familiarize the use
of biodegrddable polymer material. The design of such
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materialscommonly begins with a conceptual application. It
is expected to substitute an existing material, or to

complement one. Sectors where applications for
biopolymers have introduced comprise medicine, packaging,
agriculture, and the automotive industryMany materials
that have been developed and commercialized are useful in
more than one of these categories. Biopolymers that may

be employed in packaging continue to receive more

consideration than those designated for any other
application

CONCLUSION:-

The sectors of agriculture, automotives,
medicine, and packaging all need environment friendly
plastics and polymers. Because the level of biodegradation
may be tailored to specific needs, each industry is able to
generate its own ideal material. The various modes of
biodegradation are also a key advantage of such materials,

because disposal methods may be changed to industry
specifications. Biodegradable plastic is an innovative way of
resolving the plastic disposal problem from the viewpoint of
development of new materials. Environmental responsibility
is constantly increasing in importance to both consumers
and industry. For those who yield biodegradable plastic
materials, this is a key advantage. Biopolymers limit carbon
dioxide emissions during manufacture, and degrade to
organic matter after.
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Introduction

Chemistry is an important tool in our daily lives.
Almost everything is made up of Chemistry. Chemistry
is important because it helps us understand the
structure, composition and changes of matter. All
matters are made of Chemistry. Chemistry is the
Science behind the production of most of the
agricultural products that we mostly use, from the
production of food to production of products like
fertilizers.

The history of life on earth has been a history of
interaction between living things and their
surroundings. To a large extent, the physical form and

the habit of the earth’s vegetation and its animal life has

been moulded by the environment considering the

‘whole span of earthly time, the opposite effect, in
which

life actually modifies its surroundings, has been

Page | 20




relatively slight. Only within the moment of time
represented by the present century has one species -
man - acquired significant power to alter the nature of
his world.
Modern agriculture is a complex scientific activity
involving biotechnology and high levels of
mechanisation, large inputs of energy in the form of
increased irrigation, fertilizers and pesticides. There has
been a marked increase in our agricultural production
mainly due to the application fertilizers and pesticides.
Chemistry and chemical industry plays an important
role in the development of these synthetic materials.
Large number of inorganic and organic compounds
were synthesized and tested for their effectiveness as
agrochemicals in the past few decades. The
agrochemicals
which are applied to the soil to increase soil fertility
are

termed fertilizers and those which are used in pest
managementare called pesticides
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Fertilizer :

Plants require about sixteen elements such as

carbon, hydrogen, oxygen, nitrogen, potassium,
phosphorus, calcium, magnesium, sulphur, zinc, boron,
copper, manganese, molybdenum, chlorine and iron for
their growth. Out of these-elements carbon, hydrogen
and oxygen are derived from air and water and so these
are called natural nutrients. Nitrogen, phosphorus and
potassium are consumed in large quantities by plants
for their growth and are called primary nutrients.
Calcium, magnesium and sulphur which occur to a
limited extent in all soils and are consumed in small
qguantities by plants are called secondary nutrients. Rest
of the elements boron, copper, iron, manganese,
molybdenum, zinc, and chlorine are called micro
nutrients. They are essential for plant growth but
needed only in very small quantities and so these
elements are also called trace elements.

To be available to plants, the above mentioned
elements must be present in the soil in some chemical
combination which is water soluble at least to a limited
extent. After repeated cultivation, a stage is reached,
when the soil become deficient in these elements and
plant growth is retarded. A soil s said to be fertile or
productive if it can provide the necessary nutrients
required for plant growth. In order to make up the
deficiency of nutrients and to increase the fertility
certain elements in the form of their compounds are
added to the soil. These substances are called fertilizers.
Thus, fertilizers are substances which are added to the
soil toincrease the fertility and to remove the deficiency
of essential elements required for plant growth.
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Classification of Fertilizer

Fertilizers are classified into various types on the
basis of their mode of action in the soil are given below-

1. Direct fertilizers
These are fertilizers which are absorbed directly by
the plants from the soil. They contain nutrient elements

in the form of soluble mineral salts which can be easily
assimilated by plants. According to the nutrient

element preseht, these may be nitrogenous, phosphatic
or potash fertilizer.

EXAMPLES :

(i) Nitrogenous fertilizer — Urea :

(ii) Phosphatic fertilizer - Super phosphate:

(iii) Potash fertilizer - Muriate of potash :
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2. Indirect fertilizers

These are substances which have no direct value for
the growth of plants; but produce indirect effects by
their presence and keep the soil suitable for plant
growth.

For example : gypsum (CaS04.2H20) helps in
converting the insoluble potassium salts in clay soils to
more soluble potassium compounds. Lime and calcium
carbonate change the insoluble phosphate of iron and
magnesium to more soluble calcium phosphate. Lime
and CaCO3 also neutralise the acidity of soil.

Some of the salts such as sodium carbonate present

in the soil is harmful to plants. Such salts are converted
to less soluble compounds by the addition of lime,
gypsum-or calcium carbonate. Indirect fertilizers keep
the soil fertile by keeping the soil loose, allowing free
circulation of air, neutralising the acidity of soil and
facilitating the growth of soil microorganisms.

3. Complete fertilizers

Complete fertilizers contain all the essential

nutrients for the growth of plants, in a combined form
<o that no additional fertilizer is needed. Complete
fertilizers contain nitrogen, phosphorus, potassium and
mineral salts.

Example: of a complete fertilizer which is

naturally available is guano (excreta of sea birds).
Complete fertilizers can be manufactured artificially.
Compost, the organic manure mixture containing all
essential nutrients, is actually a complete fertilizer

Page | 24




4. Incomplete fertilizers :

These contain only one or two elements required for

the healthy growth of plants. If certain soil contains all

the necessary nutrients except one or two, then these

are supplemented by adding one or more of the incomplete
fertilizers. Many of the direct fertilizers are incomplete fertilizers.
Examples:

(i) Urea or ammonium sulphate - provides nitrogen only

(i) Ammonium phosphate provides nitrogen and phosphorus.

NATURAL INORGANIC FERTILIZERS
The important naturally occurring inorganic fertilizers are:
(1) Potassium salts and (2) Rock phosphates.

1. Potassium Salts:

Potassium in one or other form is indispensable to
plant growth and agricultural production because
potassium ions help the production of starch and other
forms of carbohydrates. The important natural sources
of potassium are wood ash and waste materials of
sugar beet crop. Wood ash contains about 5%
potassium as K20. Potassium ions not only increase
crop yield but also enable plants to resist diseases.

In addition to wood ash and waste materials of

sugar beet crop, the following potassium salts are also
used as fertilizers:

(a) Potassium nitrate, KNO3 :

Potassium nitrate, or nitre or salt pefre occurs in the
soil of many tropical countries. This soil is removed and
extracted with water. Then the salt is crystallized out. It

has the advantage that it can provide both potassium
and nitrogen to the soil
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(b) Potassium chloride, KCI :

The important source of KCl is the uppermost layer

of the Stassfurt deposit called carnalite, KCI.MgCl2.6H20.
Potassium chloride is also extracted from the water

of certain lakes rich in KCl and from Dead Sea brine by
€vaporation. KCl is commercially known as muriate of

potash (M.O.P) and its potassium content varies from
50 to 55%.

(c) Potassium sulphate, K25S04.:

Itis manufactured from naturally occurring
minerals, e.g., schonite, K2502.MgS04.6H20 Potassium
sulphate is mainly used as a fertilizer for tobacco and wheat.

2. Rock phosphates

Apatite is the principal mineral in the important
phosphate rock deposits of the world. Apatite is
represented as Cal0(PO4)6(F,C1,0H). Fluorapatite,
Cal0F2(PO4)6, which is a particular apatite, occurs
mainly in conjugation with CaCO3 in a mineral called
francolitite, Ca 10F2(PO4)6xCaCoO3.

Finely divided rock phosphate, although insoluble

in water, weathers rapidly into soluble phosphates
which can be utilised by plants. Mussaoriephos is the
rock phosphate taken out from Mussoorie mines of U.Pp.
Bone meal is another natural inorganic fertilizer supplying
phosphorus.Phosphorus is expressed as the amount

of P205 available from the sample of the given
fertilizer. Phosphorus is Very important to plants in the
development of roots and also in the ripening of fruits.
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SYNTHETIC (ARTIFICIAL) INORGANIC FERTILIZERS

These are the artificially Prepared salts or mixture of salts. They are
classified into nitrogenousfertilizers, phosphatic fertilizer and potash
fertilizers based on the element (nitrogen, phosphorus, or potassium)

they supply to the soil. Modern agriculture greatly depends on these
synthetic fertilizers for better crop production.

1. Nitrogenous Fertilizers

Even though nitrogen is the most abundant element in the atmosphere, it is not
available to most of the green plants. A very small portion of the atmospheric
nitrogen is converted to available nitrogen through the process of nitrogen fixation.
Nitrate is the principal form of nitrogen utilized by plants. Nitrates are highly water
soluble and not adsorbed to soil particles. Hence they are leached away easily along
with land run off. Consequently soil becomes deficient in available nitrogen. To make
up this deficiency, nitrogenous fertilizers are added to the soil. Some of the

important nitrogenous fertilizers are ammonium sulphate, ammonium phosphates,
calcium cyanamide and urea.

(a) Ammonium sulphate, (NH4)2504

Ammonium sulphate contains about 21% nitrogen.

It is slow in its action, since it has to depend upon soil
bacteria for its conversion to nitrate. In this process, it
releases sulphate ions and the acidity of soil increases
due to the accumulation of sulphate ions. Lime has to
be added to decrease the soil acidity.

Ammonium sulphate is the principal nitrogenous
fertilizer manufactured in India. The Sindri Fertilizer
Factory in Bihar is probably the largest ammoniumn
sulphate factory in Asia. It is also being manufactured

by Fertilizers and Chemicals, Travancore (FACT) in
Kerala.

(b) Ammonium phosphates

These are important synthetic fertilizers supplying
both nitrogen and phosphorus to the soil. The most
common ammonium phosphates are ammonium
dihydrogen orthophosphate (NH4)H2P04 and
diammonium hydrogen phosphate (NH4)2HPO4.
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(i) Ammonium dihydrogen orthophosphate, (NH4)H2PO4

This is also called mono ammonium phosphate (MAP). It contains

about 12% nitrogen and 50% phosphorus as P205.

(ii) Diammonium hydrogen phosphate, (NH4)4HPO4

This is also known as diammonium phosphate (DAP), containing

nitrogen and phosphorus in almost equal proportions and is an excellent

fertilizer. It contains20% nitrogen, 20% phosphorus and 15% sulphur in sulphate form.

(c) Calcium cyanamide, CaCN2

Calcium cyanamide mixed with carbon is called nitrolim and is used as a
nitrogenous fertilizer. Due to slow conversion of it into ammonia and
nitrate, it is a good fertilizer as its effects are of prolonged nature. In the
soil, it first changes into calcium carbonate and cyanamide.

CaCN2 + H20 + CO2> (CaCO3 + H2N.CN (cyanamide)

The cyanamide then undergoes hydrolysis to urea

and then to ammonia.

H2N.CN + H2G> H2N.CO.NH2 (urea)

H2N.CO. NH2 + H20> 2NH3 + CO2

Ammonia formed in this manner is finally converted to nitrates by nitrifying bacteria.
Calcium carbonate formed in the process is also useful from the
agricultural point of view. Nitrolim contains about 21% of nitrogen.

(d) Urea, NH2CONH2

Urea is a very good synthetic nitrogenous fertilizer containing about 46% of
available nitrogen. It can be applied to all crops and soils. In the soil, urea is first
hydrolysed to ammonia and carbon dioxide by soil

water.

CO(NH2)2 + H20—>CO2 + 2NH3

Nitrosification of NH3 to nitrites takes place by the

action of bacteria such as Nitrosomonas and

Nitrosococcus in the soil.

bacteria

INH3 +302 —> 2NO2.2H20 + 2H+

Nitrification of nitrites is brought about by
Nitrobacter bacteria to form nitrates in the soil which are
utilised by plants.
2NO2-+ 02 ——> 2NO3-
Thus, urea is the best amongst all the nitrogenous

feujtilize.rs, because after being assimilated by plants, it leaves behind only CO in the
soil which has no harmful effects
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# Roles Of Ozone Layer -
————==1uZone Layer

* The ozone layer i gy stratosphere absorbs a portion of the radiation
From the sun,

Preventing if from reaching the planet's surface. Most
Importantly, it absorbs the potion of UV light called UVB. UVBis a kind
Of ultraviplet light from the sup (and sun lamps) that has several
harmful effects

* Essentially ozone (03) is an unstable and highly reactive form of
oxygen.The ozone molecule is made up of three oxygen atoms that

are bound Together, whereas the oxygen we breathe (02) contains
only two oxygen atoms.

« From a human perspective, ozone is both helpful and harmful, both
Good and bad.

1) The Benefits Of Good Ozone :

 Smalll concentration of ozone occur naturally in the
which is part of the earth upper atmosphere.

statosphere

ife in earth by absorhing
. vel, ozon helps to protect life in ear bin
S\lttrtzla]vailollgt readiation from the sun, particularly UVB radiation that
has been linked to skin cancer and cataracts, can damage crops
destroyed some types of Marine life.
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# Roles Of Ozone Layer -
———=J1 UZ0ne Layer

* The ozone layer iy the stratosphere absorbs a portion of the radiation
From the sun. preventing if from reaching the planet's surfane.. Mns@
Importantly, it absorbs the potion of UV light called UVB. UVBis a kind

Of ultraviolet light from the sun (and sun lamps) that has several
harmful effects.

* Essentially ozone (03) is an unstable and highly reactive form of
oxygen.The ozone molecyle Is made up of three oxygen atoms that

are bound Together, whereas the oxygen we breathe (02) contains
only two oxygen atoms.

* From a human perspective, ozone is both helpful and harmful, both
|]' Good and bad.

1) The Benefits Of Good 0zone -

* Smalll concentration of ozone oceur naturally in the statosphere
which is part of the earth upper atmosphere.

ife in earth by absorbing
* At that level, ozon helps to protect life in ear bin
lljxlllrtalviolel readiation from the sun, particularly UVB radiation that
has been linked to skin cancer and cataracts, can damage crops

destroyed some types of Marine life.
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* Ozone is created in the stratosphere when ultraviolet light from
the sun splits an oxygen molecule into two single oxygen atoms.

® Each of those oxygen atoms then binds with an oxygen molecule
To form an ozone molecule.

° Deplation of atmospheric ozone poses serious risks for humans and
Environmental hazards for the planet, and many nations have
band or limited the use of chemicals including CFC, that contribute
to ozone depletion.

° 0zone is also found much nearer to the ground, in the troposphere,
the Lowest level of Earth's atmosphere.

® Unlike the ozone that occurs naturally in the stratosphere,
eric ozone is man - made, an indirect result of air pollution

troposph : 1l _
y automobile achaust and emissions from factories and

Created b
Power plant.

d coal are burned, nitrogen oxide gases (NOx) &

o oline an :
When gas mpounds (VOC) are realesed into the air.

volatile organic co
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o During the warm, sunny days of spring, summer, and early fall, NOx and |
VOG are more likely to combine with oxygen and from ozone. |

° During those seasons, high concentration of ozone are often formed

during the heat of the afternoon and early evening (as a cﬂmpﬂ!‘e"t |
of smog) and are likely to dissipate leter in the evening as the air cool. |

o Dose ozone pose a significant risk to our climate ? Not really - ozone
does have a small role to play in global climate change, but the
majority of the risks are elsewhere.

4) The Risk Of Bad Ozone :
e The man - made ozone that forms in the troposphere is extremely
toxic and corrosive.

« People who inhale ozone during repeated exposure may permanently
damage their lungs or suffer from respiratory infections.

» Ozone exposure may reduce lung function or aggravate existing
respiratory conditions such as asthma, emphysema or bronchitis.

* 0zone may also cause chest pain, coughing, throat irritation or
o congestion.
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e The adverse effects of ground - level ozone are perticularly dangerous

for people who work, exercise, or spend a lot of time outdoors during
warm weather.

o Seniors and children are also at greater risks than the rest of the
population because people in hoth agegroups are more likely to have
reduce or not Fully formed lung capacity.

e In addition, ground - level ozone is also hard on plants and animals,
damaging ecosystems and leading to reduce crop and forest yields.

o |n the United State alone, for example, ground - level ozone accounts
for an estimated S9 billion in reduce crop production annually.

5) No place Is Completely Safe From
Ground - Level Ozone :

« Ground - Level ozone pollution is often considered an urban
problem because it is formed primarily in urban and suburban

areas.

o Novertheless, ground - level ozone also finds its way to rural areas,
carried hundreds of miles by the wind of forming as a result of auto
emissions or other sources of air pollution in those areas.
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2017-2018

Department of Botany
Percentage of Students under Taking Project Work
Session: 2017-2018 to 2021-2022
Class: B.Sc. Il Semester (III & 1V)
Subject: Botany

Winter - 2017 -
Summer -2018 -

2018-2019

Winter - 2018 -
Summer - 2019 =

2019-2020

Winter- 2019 -
Summer- 2020 --

2020-2021

Winter- 2020 -
Summer- 2021 -

2021-2022

74 Winter- 2021 - - |
Summer- 2022 74 100 |

2017-2018

Department of Botany
Percentage of Students under Taking Project Work
Session: 2017-2018 to 2021-2022
Class: B.Sc. 111 Semester (V & VI)
Subject: Botany

Winter - 2017

2018-2019

Winter - 2018

Summer -2018 = = _l
|
Summer - 2019

2019-2020

Winter- 2019 -
Summer- 2020 -

2020-2021

- Winter- 2020 -
Summer- 2021 -

2021-2022

78 Winter- 2021 64 8205 |
Summer- 2022 s |

Principa s
Arts & Commerce e,
Warvat BHHaFDRR Buldana
Arts & Commerce College, Warwat Bakal
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Department of Zoology
Percentage of student under taking projects work/field work/Internships

Session 2017-2022
Subject Zoology
No. of students
Year Class Semester jacsanon completed Percentage
Of student
project
Winter 2017 B.Sc 11l Sem 11} 58 58 100
B.Sclll SemV 46 46 100
Summer 2018 B.Sc Il sem IV 58 57 98
B.Sc Il Sem VI 46 46 100
B.Sc ll sem Il 71 71 100
Winter 201
08 B.Sclll SemV 51 51 100
B.Sc Il sem IV 71 69 97
Sum
mer 2019 I B.sc il sem Vi 51 51 98
B.Sc Il sem Il 69 57 82
Winter 2009, S B sc Hisem ¥ 52 50 96
Summer 2020 B.Sclll sem VI 52 52 100
Winter 2020 | B.SclllsemV 71 71 100
Summer 2021 B.Sc lll sem VI 71 71 100
Winter 2021 B.Sc lll semV 78 78 100
B.Sc Il sem |V 74 65 87.83
Summer 2022 "5 s sem Vi 78 78 100

. Prlnc!palcO"age
& Commerce .
mal Baehéipal Euidan?

Arts & Commerce College, Warwat Bakal
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' Sant Gadge Baba Amravati University, Amravati .
Satpuda Education Society, Jalgaon Jamod’s
Arts Commerce College Warvat Bakal

Department of Zoology
2021-2022
Topic:  ¥ind. & Toind

Submitted by: Ttupb \b.ioa S(}\GDZDJ

Class: B.Sc.- 1l

Semester: v
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Sant Gadge Baba Amravati University, Amravati

Satpuda Education Society, Jalgaon Jamod's
Arts Commerce College Warvat Bakal

Department of Zoology

2021-2022
PROJECT ASSIGNMENT

Topic: Recent Researchs in Zoology (Spectacular Orange Furred Bat )

Submitted by:  Ashvini Maroti Mhasal
Class: B.Sc.-1ll

Semester: Vi

Date: 10/05/2022

,%%\@}/ ™
Teacher Incharge HOD

v .R.Solanke.
Acsistant Professor &

| of Zoglogy Descrinam

Aris Conmmeves Calleoe Weneat 23%,)

~ ALY a\ OO
TqgOangem oy Dist:Buidhans 444202
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Department of Commerce
Percentage of Students under Taking Project Work
Session: 2017-2018 to 2021-2022
Class: B.Com. ITI Semester (V & Vi)
Subject: E-Commerce

Admission Winter/ No. of students who ~ Percentage
Summer completed Project

2017-2018 Summer -2018 70 100
2018-2019 81 Summer - 2019 81 100
Winter- 2019 56 100
2019-2020
s % Summer- 2020 55 98.21
Winter- 2020 91 100
2020-20 -
apanl a Summer- 2021 %9 97.80
Winter- 2021 04 100
2021-
21-2022 M Summer- 2022 94 100
- Principal
Arts & Commerce goilldeg:
Warvat Bﬁhﬁlc%ﬁ uldana

Arts & Commerce College Warwat Bakal
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SANT GADGE AMRAVAT] UNIVERSITY, AMRAVAT

Arts & Commerce College, Warwat Bakal, Dist Buldana

PROJECT REPORT FOR
B.COM., PART Il SEMESTER V

“A project report on Business

to Business

llllllll TEN DV
CNIOLIT I LW W)

VAISHNAVI MOHAN BAGHEWAR

STUDENT

R.COM,  SEMESTER V

‘ - \
()
.__\~ i ’,J'

g
‘ YEAR : 2021-2022
|
l Guide HOD Principal

Prof. Dr. S.J.Tale Prof. Dr.S W. Rane Dr. J.S. Chudhari
M.Com, MBA, PhD., NET. M.Com, M.Phil, Phi., NET. M.A., M.Phil., PhD.,
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DECLARATION

| hereby declare that this Project entitled,
“A projeci vepori on Business (o Business”, has been prepared by me during the
of Arts & Commerce College, Warvat Bakal, Dist. Buldana.

| also hereby declared that this work has not been previously submitted to any other

university for any examination.

v.0:-Ladheuiag

Date: 17/ 02 /2022 Student Signature

Place: Warwat Bakal Name: VAISHNAVI

Ranstsans DA MSLIT AN
IYIMAMAMIY DMUONcyvMAan
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Department of Commerce

CERTIFICATE

This is to certify that, VAISHNAVI MOHAN BAGHEWAR
Student of B.Com., part III semester V of Arts & Commerce College, Warwat

Bakal, Dist. Buldana. Completed her/his project report on the subject, “A project

report on Business to Business”.
Under my supervision of guidance in the academic session 2021-22. Project

is the result of the candidate’s own research and is of sufficiently high standard.

Wishing her/his a bright success.
= ﬁmde % Pri§’c§pal

Prof. Dr. S.J.Tale Prof. Dr.S W. Rane Dr. J.S. Chudhari
M.Com, MBA, PhD., NET. M.Com, M.Phil., PhD., NET. M.A., M.Phil., PhD.,

Place: Warwat Bakal

Date:17/02/2022
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Department of History
Percentage of Students under Taking Project Work
Session: 2021-2022
Class: BA. 11 & 111
Subject: On the Basis of Education Tour at Ashirgad

Admission Winter/ No. of students who Percentage
Summer completed Project

2017-2018 Nil Winter - 2017 Nil Nil
Summer -2018 Nil Nil
2018-2019 Nil Winter - 2018 Nil
Summer - 2019 Nil Nil
2019-2020 Nil Winter- 2019 Nil Nil
Summer- 2020 Nil Nil
2020-2021 Nil Winter- 2020 Nil Nil
Summer- 2021 Nil Nil
2021-2022 32 Winter- 2021 Nil Nl
Summer- 2022 27 ) 84.37%

Princlpal
Arts & Commerce College,
Warvat Bakal it Buldana

Arts & Commerce College, Warwat Bakal
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Sant Gadge Baba Amravati University, Amravati

Satpuda Education Society Jalgaon (Jamod)
Arts & Commerce College Warwat-Bakal

y

P o
I

ROJECT WORK

A

A

8l

Name of the Project .- Importance of the Ashirgad Fort

Submitted By:
Sr.No Name of Students Signature Remark
I | Ku Jyoti Sanjay Choukhande 7. 5 Chaukha
2 | Ku. Rajashri Haridas Sole R K. B0lE
3 | Ku. Shima Devanand Amazare Wf___
4 | Ku. Sanika Santosh Bhagat 5 e Planak
5 | Ku Ravina Ashok Gomase e o
6 Ku. Tejaswi Sankar Dabare
7 Ku Goun Gajanan Dhurde %
8 | Ku Nandini Rajpal Tayade N . P TEa Oje‘
9 | Ku. Nita Sudhakar Kurwade NS, karwade -
10 Ku. Renuka Jayadeo Bombatkara Q T B Ombﬁ “UZ‘G.
11 Ku. Archana Vasudeo Satote A.\. %A‘%Ole
12 | Ku. Pushpa Eknath Hage P“ F E . H
13 Ku. Maumi Vitthal Ubhe M. V. Ub}ﬁ
14 Ku. Monika Jagannath Damdhar MT Dam ol "\C\T‘
15 | Ku. Akansha Niranjan Sejav A. N. SQJQV
Principal l"”o'yl cansl

(Dr. 1. S. Chaudhan )

Arts & Commerce College Warwat-Bakal

Subject Teacher
Dr. Subhash Pawar
(Head . Department of History)
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