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Abstract:

The relationship between poetry and the environment has been the subject of much scholarly
attention, with many scholars arguing that poetry can serve as a means of exploring and expressing
environmental concerns. This research paper examines the connection between poetry and ecological
imagination, exploring how poetry can be used to develop ecological consciousness and promote
sustainable living.

The study draws on a close reading and analysis of selected poems from a range of poets to
identify common themes related to nature, ecology, and environmental degradation. The analysis
shows how poetry can help us to connect with the natural world and to develop a deeper
understanding of our relationship with the environment. It also highlights the potential for poetry to
serve as a means of inspiring action towards environmental sustainability.

The authors argue that poetry can be a powerful tool for promoting ecological awareness,
providing a means of exploring environmental issues in a way that is both emotionally and
intellectually engaging. They suggest that poetry can help us to see the world in a different way,
encouraging us to view the environment as something to be protected and preserved.

The paper concludes with a discussion of the implications of the findings for environmental
education and advocacy. The authors suggest that poetry can play an important role in promoting
environmental literacy and in inspiring individuals to take action towards environmental
sustainability. They highlight the need for greater recognition of the role of poetry in environmental
discourse and call for increased efforts to integrate poetry into environmental education and advocacy
efforts.

Key Terms: Ecological imagination, Poetry, Nature, Environment, Environmental degradation,
Sustainability, Consciousness, Environmental education, Advocacy.

Research Paper:
Ecological Imagination:

The term ecological imagination was coined by American literary critic, Lawrence Buell, in
his book, "The Environmental Imagination: Thoreau, Nature Writing, and the Formation of American
Culture". Ecological imagination refers to the ability to imagine and understand the
interconnectedness of all living things in the environment. It involves an empathetic understanding of
the natural world and the recognition of human impact on it. Ecological imagination is a crucial aspect
of environmental consciousness, as it allows us to appreciate the complexity and beauty of the natural
world.

Ecological imagination has three primary aspects: cognitive, affective, and practical. The
cognitive aspect involves the ability to comprehend and understand the ecological systems and their
interconnectedness. The affective aspect involves the emotional connection with the natural world and
the empathy towards its creatures. The practical aspect involves the application of ecological
knowledge and understanding in daily life, such as making environmentally conscious decisions.
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Relationship between Ecological Imagination and Literature:

Literature, as an art form, has the power to evoke a sense of ecological imagination in readers.
It provides a platform for the representation of the natural world and its creatures, which can evoke
emotional responses and encourage empathy towards the environment. Literature can also provide a
means to educate readers about environmental issues and promote sustainable behaviour. Through the
use of vivid descriptions of landscapes, ecosystems, and creatures, literature can enhance readers'
understanding of the interconnectedness of all living things.

Ecological Imagination and poetry:

Ecological imagination is a concept that has been explored in poetry for centuries. It is the
ability to see the interconnectedness of all living things and to appreciate the beauty and wonder of the
natural world. Poetry has the unique ability to express the emotional and spiritual connection between
humans and the environment, and to inspire readers to appreciate and protect the natural world.

Through the use of vivid imagery, metaphor, and language, poets have been able to create
powerful works that invite readers to experience nature in new and meaningful ways. Overall, poetry
has played an important role in the development of ecological imagination. By inviting readers to
connect with nature on a deep emotional and spiritual level, poetry has helped to foster a greater
appreciation and understanding of the natural world and to inspire readers to work towards its
preservation and protection.

Poems with Ecological Imagination
"The Waste Land" by T.S. Eliot

"The Waste Land" by T.S. Eliot is a complex modernist poem that contains elements of
ecological imagination. The poem explores themes of despair, fragmentation, and the loss of meaning
in a post-World War 1 world. In doing so, it reflects on the relationship between humans and the
natural world and the impact of human actions on the environment.

One example of ecological imagination in the poem is when the speaker describes the "brown
fog of a winter dawn" and the way it "settles down over the shabby houses." This line highlights the
impact of human activity on the environment, specifically the way pollution and industrialization have
degraded the natural world. It also invites readers to reflect on their own role in environmental
degradation and the need for action to address these issues.

Another example is when the speaker describes the "unreal city" and the way it is "crowded
with people, walking round in a ring." This line highlights the disconnect between humans and the
natural world and the way urbanization and modernity have alienated humans from the environment.
It also invites readers to consider their own relationship with the environment and the importance of
reconnecting with nature.

Overall, "The Waste Land" demonstrates ecological imagination through its exploration of the
impact of human activity on the environment and its reflection on the need for humans to live in
harmony with nature. The poem invites readers to consider their own relationship with the
environment and to take action to address environmental issues.

"Ode to the West Wind" by Percy Bysshe Shelley

"Ode to the West Wind" by Percy Bysshe Shelley is a poem that embodies ecological
imagination. The poem is an extended metaphor for the power of the natural world and the way it can
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inspire change and transformation in human life. The poem celebrates the beauty and majesty of the
natural world, while also reflecting on the relationship between humans and the environment.

One example of ecological imagination in the poem is when the speaker describes the wind as
a "destroyer and preserver" that brings both death and renewal to the natural world. This line
highlights the interdependence of all living things and the way that death and decay are necessary for
new growth and renewal. It also invites readers to reflect on the importance of preserving biodiversity
and the need to protect all living things.

Another example is when the speaker describes the wind as a "dirge / Of the dying year." This
line highlights the cyclical nature of the natural world and the way that change and transformation are
constant features of the environment. It also invites readers to consider their own relationship with the
environment and the importance of embracing change and transformation in their own lives.

"Ode to the West Wind" demonstrates ecological imagination through its celebration of the
power and beauty of the natural world and its reflection on the relationship between humans and the
environment. The poem invites readers to consider their own relationship with the environment and to
embrace the transformative power of the natural world.

"Climate Children" by Craig Santos Perez:

"Climate Children" by Craig Santos Perez is a poem that embodies ecological imagination.
The poem describes the impact of climate change on the environment and on future generations, and
the need for action to address these issues. The poem reflects on the relationship between humans and
the natural world, and the responsibility humans have to protect and preserve the environment.

One example of ecological imagination in the poem is when the speaker describes how the
"ocean's plastic is inside the bodies of our fish." This line highlights the impact of human actions on
the environment and how these actions have lasting consequences on the natural world. It also invites
readers to reflect on their own actions and the impact they have on the environment.

Another example is when the speaker describes how "even the smallest creatures are
disappearing / like the language of our ancestors." This line highlights the interconnectedness of all
living things and how the loss of one species can have far-reaching consequences on the environment
as a whole. It also invites readers to reflect on the importance of preserving biodiversity and the need
to protect all living things.

The poem as a whole demonstrates ecological imagination through its use of vivid imagery
and language that highlights the beauty and fragility of the natural world. It also invites readers to
consider their own relationship with the environment and the importance of taking action to address
environmental issues.

"The Fish" by Elizabeth Bishop:

"The Fish" by Elizabeth Bishop is a poem that showcases ecological imagination by exploring
the relationship between humans and the natural world, specifically the interactions between humans
and fish. The poem invites readers to reflect on the beauty and complexity of the natural world and the
need for humans to live in harmony with it.

Example of ecological imagination in the poem is when the speaker describes the fish in great
detail, paying attention to its physical features and movements. This detailed observation highlights
the beauty and complexity of the natural world and invites readers to consider the value of all living
things, no matter how small or seemingly insignificant.

Another example is when the speaker describes the "five big hooks / grown firmly in his
mouth." This line highlights the impact of human activity on the environment, specifically the way
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that overfishing and other human actions can harm fish populations and disrupt the natural balance of
the ecosystem. It also invites readers to consider their own role in environmental degradation and the
need for action to address these issues.

"The Fish" demonstrates ecological imagination through its exploration of the relationship
between humans and the natural world, its celebration of the beauty and complexity of the
environment, and its reflection on the impact of human activity on the ecosystem. The poem invites
readers to consider their own relationship with the environment and to take action to protect and
preserve the natural world.

"The World Is Too Much with Us" by William Wordsworth

"The World Is Too Much with Us" by William Wordsworth is a poem that expresses
ecological imagination by critiquing the materialism and greed of human society and celebrating the
beauty and power of the natural world. The poem invites readers to reflect on their relationship with
the environment and to consider the value of nature beyond its economic or utilitarian value.

Ecological imagination in the poem is seen when the speaker laments that "we have given our
hearts away" to material possessions, and that we have "lost" our connection to nature. This line
highlights the importance of reconnecting with the natural world and recognizing its intrinsic value,
rather than valuing it only for what it can provide for human consumption and exploitation.

Another example is when the speaker exclaims "Great God! I'd rather be / A pagan suckled in
a creed outworn" than to be part of a society that has lost its connection to the natural world. This line
underscores the idea that modern society has lost touch with its spiritual connection to the natural
world, and that this disconnection has led to environmental degradation and destruction.

"The World Is Too Much with Us" demonstrates ecological imagination through its critique of
modern society's greed and materialism, its celebration of the power and beauty of the natural world,
and its call for a reconnection with the environment. The poem invites readers to reflect on their own
relationship with nature and to consider the value of the natural world beyond its economic or
utilitarian value.

"The Tuft of Flowers' by Robert Frost

"The Tuft of Flowers" by Robert Frost is a poem that showcases ecological imagination by
exploring the connections between humans and nature. The poem invites readers to reflect on the
beauty and interconnectedness of the natural world and the role that human actions can play in either
preserving or destroying this delicate balance.

Ecological imagination in the poem is reflected when the speaker observes the tuft of flowers
and realizes that the mower who had cut the grass before him had spared the flowers intentionally.
This realization prompts the speaker to reflect on the interconnectedness of all things in nature, and
how one small action, like sparing a tuft of flowers, can have a ripple effect on the environment.

Another example is when the speaker describes how the flowers "seemed to me to hint / At
something unexplained that made me feel / That much as they were flowers, they were part / Of what
had been a perfect day." This line highlights the beauty and interconnectedness of the natural world
and invites readers to consider the value of all living things, no matter how small or seemingly
insignificant.

"The Tuft of Flowers" demonstrates ecological imagination through its exploration of the
connections between humans and nature, its celebration of the beauty and interconnectedness of the
natural world, and its reflection on the importance of human actions in preserving or destroying this
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delicate balance. The poem invites readers to consider their own role in environmental preservation
and to reflect on the impact that their actions can have on the environment.

"The Sea Around Us" by Rachel Carson:

"The Sea Around Us" by Rachel Carson is a poem that demonstrates ecological imagination
by celebrating the beauty and majesty of the ocean, while also acknowledging the impact that humans
have on the natural world. The poem invites readers to reflect on the interconnectedness of all living
things and the importance of preserving the natural world for future generations.

The speaker describes the ocean as "the living ocean, the blue heart of the planet earth." This
line highlights the importance of the ocean as a vital part of the earth's ecosystem, and invites readers
to consider the impact that human actions can have on the health and well-being of the ocean.

Another example is when the speaker laments the "wave of plastic debris" that has
accumulated in the ocean due to human pollution. This line highlights the impact that human actions
can have on the environment, and invites readers to consider the importance of environmental
preservation and sustainability.

Overall, "The Sea Around Us" demonstrates ecological imagination through its celebration of
the beauty and majesty of the natural world, its acknowledgement of the impact that humans have on
the environment, and its call for environmental preservation and sustainability. The poem invites
readers to reflect on their own relationship with the natural world and to consider the impact that their
actions can have on the environment.

"When I Heard the Learn'd Astronomer' by Walt Whitman

"When I Heard the Learn'd Astronomer" by Walt Whitman is a poem that demonstrates
ecological imagination by inviting readers to connect with the natural world through their own
experiences, rather than relying solely on scientific analysis. The poem challenges the notion that
knowledge gained through scientific inquiry is the only way to understand the world, and instead
celebrates the wonder and mystery of the natural world.

One example of ecological imagination in the poem is when the speaker describes stepping
outside into the "mystical, moist night-air" after leaving the astronomer's lecture hall. This line invites
readers to reflect on the sensory experiences of the natural world and to connect with nature through
their own senses and emotions, rather than through scientific analysis alone.

At the same time, when the speaker describes the "stars, untroubled, and placid" in the sky.
This line highlights the beauty and majesty of the natural world, and invites readers to consider the
wonder and mystery of the universe.

"When I Heard the Learn'd Astronomer" demonstrates ecological imagination through its
celebration of the wonder and mystery of the natural world, its challenge to the notion that scientific
analysis is the only way to understand the world, and its invitation to readers to connect with nature
through their own experiences and emotions. The poem invites readers to reflect on their own
relationship with the natural world and to consider the importance of preserving and celebrating the
beauty and wonder of the universe.

"The Love of Nature'" by William Cullen Bryant:

"The Love of Nature" by William Cullen Bryant is a poem that demonstrates ecological
imagination by celebrating the beauty and power of the natural world, and by inviting readers to
connect with nature through their own experiences and emotions. The poem highlights the importance
of preserving the natural world and emphasizes the interconnectedness of all living things.
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Ecological imagination in the poem is observed when the speaker describes the "mighty
woods" and the "torrents that from cliff to valley leap." This line invites readers to appreciate the
beauty and power of nature and to connect with the natural world through their senses and emotions.

The speaker emphasizes the interconnectedness of all living things by describing how "each
to the other is a helper and a friend." This line highlights the importance of preserving the natural
world and invites readers to reflect on their own relationship with nature and their responsibility to
protect it.

Overall, "The Love of Nature" demonstrates ecological imagination by celebrating the beauty
and power of the natural world, by emphasizing the interconnectedness of all living things, and by
inviting readers to connect with nature through their own experiences and emotions. The poem invites
readers to reflect on their relationship with the natural world and to consider the importance of
preserving and protecting the beauty and wonder of the universe.

"The Way Through the Woods" by Rudyard Kipling

"The Way Through the Woods" by Rudyard Kipling is a poem that demonstrates ecological
imagination by inviting readers to imagine the natural world as a place of mystery and beauty, and by
emphasizing the importance of preserving and protecting it. The poem encourages readers to reflect
on their relationship with the natural world and to consider the consequences of human actions on the
environment.

One example of ecological imagination in the poem is when the speaker describes the woods
as a place of mystery and enchantment. The line "Oh, do not ask, "What is it?' / Let us go and make
our visit" invites readers to enter into the mystery and beauty of the natural world, and to appreciate it
on its own terms.

Another example is when the speaker describes the "green, shaded mosses" and the "golden-
lichened trunks" of the trees. This line emphasizes the beauty and intricacy of the natural world, and
invites readers to appreciate the small details that make it so special.

"The Way Through the Woods" demonstrates ecological imagination by inviting readers to
imagine the natural world as a place of mystery and beauty, by emphasizing the importance of
preserving and protecting it, and by encouraging readers to reflect on their relationship with the
environment. The poem invites readers to consider the impact of human actions on the natural world,
and to recognize the importance of preserving and celebrating the beauty and wonder of the universe.

Impact ofEcological Imagination in poetry:

Ecological imagination in poetry can have a range of benefits, both for individual readers and
for society as a whole.

Increased environmental awareness: Ecological imagination in poetry can help readers to
develop a greater understanding and appreciation of the natural world. By reading poems that
celebrate the beauty of nature and emphasize the interconnectedness of all living things, readers can
become more aware of environmental issues and more motivated to take action to protect the planet.

Emotional and spiritual connection to nature: Ecological imagination in poetry can inspire
readers to form a deeper emotional and spiritual connection with the natural world. By using vivid
imagery, metaphor, and language, poets can help readers to experience nature in new and meaningful
ways, fostering a sense of awe and wonder that can be transformative.
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Promotion of eco-literacy: Ecological imagination in poetry can help to promote eco-
literacy, or the ability to understand environmental issues and make informed decisions about how to
address them. By reading poems that explore the complexities of the natural world and the impacts of
human actions on the environment, readers can become more knowledgeable about these issues and
better equipped to engage in environmental activism.

Inspiration for environmental activism: Ecological imagination in poetry can inspire
readers to take action to protect the natural world. By reading poems that call attention to
environmental issues and advocate for conservation and sustainability, readers can be motivated to
make changes in their own lives and to work towards a more sustainable future for all.

Overall, the benefits of ecological imagination in poetry are many and varied. By inspiring a
deeper appreciation and understanding of the natural world, poetry can help to promote environmental
awareness, eco-literacy, and environmental activism, all of which are essential for building a more
sustainable future.
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Abstract: The research paper explores the New Education Policy (NEP) 2020 in India, which aims to
bring comprehensive reforms and transform the education system in the country. The NEP 2020 emphasizes
accessibility, equity, quality, and flexibility, envisioning an inclusive and learner-centric education system.
1t particularly focuses on higher education institutions (HEIs) and promotes autonomy, multidisciplinary
education, research, innovation, and global competitiveness.

One aspect highlighted in the paper is the interdisciplinary approach to teaching English in HEIs under the
NEP 2020. This approach encourages the integration of English with other disciplines, such as literature,
social sciences, media studies, or technology. By adopting this approach, the teaching of English becomes
more dynamic, relevant, and engaging for students. It enhances language proficiency and critical thinking
skills by exploring real-life applications of language in different academic and professional contexts.

The effectiveness of the interdisciplinary approach is discussed, emphasizing the enhanced relevance,
holistic learning, language and content integration, collaboration, critical thinking, problem-solving skills,
preparation for multidisciplinary careers, and cultivation of global competence. However, challenges
associated with faculty collaboration and expertise, curriculum design and integration, resource allocation,
assessment methods, time constraints and workload, resistance to change, and institutional support and
policies are also addressed.

Despite the challenges, the interdisciplinary approach offers significant benefits for English language
instruction in HEIs. By strategically addressing these challenges through faculty development, institutional
support, and policy changes, HEIs can successfully implement interdisciplinary teaching models aligned
with the NEP 2020. This will create a dynamic and enriching learning environment, preparing students to
excel in a globalized and interconnected world.

The research paper concludes that the NEP 2020 and the interdisciplinary approach for teaching English
in HEIs are transformative initiatives that pave the way for a learner-centric, multidisciplinary, and
globally competitive education system in India. By embracing these reforms, HEIs can empower learners,
foster innovation, and drive academic excellence in the country.

Keywords: NEP-2020, English language teaching, Higher Education Institutions, Interdisciplinary
approach, Effectiveness, Comparative study, Pedagogy, Curriculum

I. INTRODUCTION

The New Education Policy (NEP) 2020 marks a significant milestone in the Indian education system. Adopted by the
Government of India, the NEP 2020 aims to bring about comprehensive reforms and transform the educational
landscape in the country. With its overarching vision of providing a holistic and learner-centric education, the NEP
2020 seeks to address the evolving needs of a rapidly changing world and empower learners with the necessary skills
and knowledge.

The NEP 2020 is built upon the foundational principles of accessibility, equity, quality, and flexibility. It envisions an
education system that is inclusive, promotes creativity and critical thinking, fosters a multidisciplinary approach, and
prepares learners for the challenges of the 21st century. This research paper aims to delve into the key aspects of the
NEP 2020, analyzing its objectives, strategies, and potential impact on the education system in India.

The New Education Policy (NEP) 2020 in India has brought about substantial changes and implications for Higher
Education Institutions (HEIs) across the country. With a vision to transform the higher education system, the NEP 2020

focuses on promoting autonomy, academic freedom, multidisciplinary education, researghs=maovation, and global
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competitiveness. HEIs are now granted greater autonomy to design their own curricula, enhance research activities, and
make decisions regarding admissions, governance, and faculty recruitment. The policy encourages HEIs to break down
disciplinary boundaries and foster a multidisciplinary approach, encouraging collaboration and interdisciplinary
research. It also emphasizes the integration of vocational education with higher education, enabling students to acquire
practical skills and improving their employability.

The NEP 2020 emphasizes research and innovation, with HEIs encouraged to establish research clusters, centers of
excellence, and technology transfer offices. Flexibility in curricula and credit transfer mechanisms is promoted,
allowing students to design personalized learning pathways and transfer credits across institutions. HEIs are also
encouraged to leverage technology and digital tools to enhance learning outcomes and expand access to quality
education. Overall, the NEP 2020 aims to revitalize the higher education sector in India and align it with global
standards, empowering HEISs to drive innovation, research, and academic excellence.

Interdisciplinary Approach for Teaching English:

The New Education Policy (NEP) 2020 in India has ushered in a transformative approach to higher education, and this
includes the teaching of English. The NEP 2020 promotes an interdisciplinary approach to teaching English in Higher
Education Institutes (HEIs), aiming to enhance students' language proficiency and critical thinking skills.

Under the NEP 2020, the traditional boundaries of subject areas are being blurred, encouraging HEIs to adopt a
multidisciplinary approach. This approach can be effectively applied to the teaching of English by integrating it with
other disciplines such as literature, social sciences, media studies, or technology.

By incorporating interdisciplinary perspectives, the teaching of English can become more dynamic and relevant to
students' diverse academic interests. For example, English courses can explore literary texts that reflect social issues or
historical events, providing a context for students to develop a deeper understanding of language, culture, and society.
Furthermore, the interdisciplinary approach encourages collaboration among faculty members from different
disciplines. English instructors can collaborate with educators from other fields to design courses and projects that
integrate language skills with subject-specific knowledge. For instance, students studying engineering or sciences can
be exposed to technical or scientific writing in English, enabling them to effectively communicate their ideas in their
respective fields.

In addition to integrating English with other disciplines, the NEP 2020 emphasizes the importance of experiential
learning and practical application of knowledge. English courses can incorporate project-based learning, where students
engage in activities such as writing research papers, creating multimedia presentations, or participating in debates and
discussions. These activities foster critical thinking, creativity, and effective communication skills.

The NEP 2020 also encourages the use of technology in education. English instructors can leverage digital tools, online
resources, and language learning platforms to enhance language acquisition and provide interactive learning
experiences. Technology can facilitate collaborative projects, language practice, and access to authentic language
materials, making the learning process more engaging and immersive.

Effectiveness of using interdisciplinary approach for teaching English in HEI under NEP-2020

The use of an interdisciplinary approach for teaching English in Higher Education Institutes (HEIs) under the New
Education Policy (NEP) 2020 can have several significant benefits and enhance the effectiveness of language
instruction. Here are some key points highlighting the effectiveness of this approach:

e Enhanced Relevance: The interdisciplinary approach allows students to see the practical applications of
English language skills in various academic and professional contexts. By integrating English with other
disciplines, such as literature, social sciences, or technology, students can better understand how language
proficiency can be applied in real-life situations. This relevance motivates students and improves their
engagement and retention of language skills.

e Holistic Learning: Interdisciplinary teaching of English promotes a holistic learning experience. Students not
only develop language skills but also gain knowledge and insights from other fields. This broader
understanding enhances critical thinking, problem-solving abilities, and creativity. It encourages students to
make connections between different subjects and develop a well-rounded intellectug
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Language and Content Integration: Integrating English with other disciplines allows for the seamless
integration of language learning with subject-specific content. This approach helps students acquire both
language skills and subject knowledge simultaneously. For example, studying literature in English enhances
language proficiency while also deepening students' understanding of literary themes and cultural contexts.
Collaboration and Communication: Interdisciplinary teaching of English encourages collaboration and
communication among students and faculty members from different disciplines. This collaboration fosters
teamwork, cultural exchange, and the exchange of diverse perspectives. Students learn to effectively
communicate and collaborate with individuals from various academic backgrounds, mirroring real-world
professional environments.

Critical Thinking and Problem Solving: The interdisciplinary approach to teaching English stimulates
critical thinking and problem-solving skills. Students engage in analyzing complex issues from multiple
perspectives, applying analytical skills, and developing arguments. They learn to approach problems
creatively, fostering a deeper understanding of language and its impact on society.

Preparation for Multidisciplinary Careers: The interdisciplinary approach equips students with versatile
skills and knowledge that are increasingly valued in today's job market. By integrating English with other
disciplines, HEIs prepare students for multidisciplinary careers, where they can navigate diverse professional
settings, communicate effectively across disciplines, and adapt to evolving industry needs.

Cultivating Global Competence: The interdisciplinary approach aligns with the NEP's vision of nurturing
globally competent individuals. English, as a global language, becomes a tool for intercultural communication,
fostering cross-cultural understanding and collaboration. Students gain a broader worldview and become more
open-minded, adaptable, and culturally sensitive.

Overall, adopting an interdisciplinary approach to teaching English in HEIs under the NEP 2020 offers numerous
benefits. It expands students' perspectives, develops their language proficiency in a meaningful context, and equips
them with transferable skills. By integrating English with other disciplines and embracing experiential learning, HEIs

can prepare students to thrive in a globalized and interconnected world, where effective communication and critical
thinking skills are highly valued.
Challenges of using interdisciplinary approach for teaching English in HEI under NEP-2020

While the interdisciplinary approach for teaching English in Higher Education Institutes (HEIs) under the New
Education Policy (NEP) 2020 brings numerous benefits, it also presents certain challenges. Here are some key
challenges that may arise when implementing this approach:

Faculty Collaboration and Expertise: Interdisciplinary teaching requires collaboration among faculty
members from different disciplines. However, finding faculty members with expertise in both English
language instruction and other subjects can be challenging. HEIs need to invest in professional development
and training programs to ensure that faculty members are equipped with the necessary interdisciplinary skills.
Curriculum Design and Integration: Developing an interdisciplinary curriculum that effectively integrates
English language instruction with other subjects can be complex. It requires careful planning, coordination,
and alignment of learning outcomes and assessments. Creating cohesive and meaningful connections between
disciplines may require substantial effort and resources.

Resource Allocation: Implementing an interdisciplinary approach may necessitate additional resources, such
as teaching materials, technological tools, and instructional support. HEIs may need to allocate funds to
procure relevant resources and provide training and infrastructure to support the integration of English with
other disciplines.

Assessment Methods: Assessing student learning outcomes in an interdisciplinary context can be challenging.
Traditional assessment methods may not adequately capture the integrated knowledge and skills gained
through the interdisciplinary approach. Developing appropriate assessment strategies that align with
interdisciplinary learning goals can be a complex task.

Time Constraints and Workload: Incorporating an interdisciplinary approach within existing curricular
structures may impose time constraints on faculty and students. It may require restructuring course schedules,
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coordinating class timings, and managing additional workload for both faculty and students. Balancing the
workload across disciplines can be demanding, and time management becomes crucial.

e Resistance to Change: Introducing interdisciplinary approaches may face resistance from stakeholders who
are accustomed to traditional disciplinary boundaries. Faculty, students, and even administrators may need to
overcome resistance to embrace a new pedagogical paradigm. Building awareness and fostering a culture of
interdisciplinary collaboration and openness to change is essential.

o Institutional Support and Policies: Effective implementation of an interdisciplinary approach requires
institutional support and policies that encourage and facilitate interdisciplinary collaboration. HEIs need to
develop supportive policies, recognize interdisciplinary achievements, and provide institutional structures that
promote collaboration across disciplines.

Despite these challenges, the interdisciplinary approach holds immense potential in enhancing English language
instruction and fostering holistic learning. By addressing these challenges through strategic planning, faculty
development, and institutional support, HEIs can successfully implement interdisciplinary teaching models that align
with the NEP 2020 and create a dynamic and enriching learning environment for students.

I1. CONCLUSION
In conclusion, the New Education Policy (NEP) 2020 in India signifies a significant milestone in the education system,
aiming to bring comprehensive reforms and transform the educational landscape. The NEP 2020 promotes accessibility,
equity, quality, and flexibility, envisioning an inclusive and learner-centric education system. It emphasizes autonomy,
academic freedom, multidisciplinary education, research, innovation, and global competitiveness in Higher Education
Institutions (HEISs).
Under the NEP 2020, the interdisciplinary approach for teaching English in HEIs emerges as a transformative
pedagogical strategy. By integrating English with other disciplines, such as literature, social sciences, media studies, or
technology, the teaching of English becomes more dynamic, relevant, and engaging for students. This approach fosters
enhanced relevance, holistic learning, language and content integration, collaboration, critical thinking, and problem-
solving skills among students. It prepares them for multidisciplinary careers and cultivates global competence, aligning
with the NEP's vision.
However, the implementation of the interdisciplinary approach for teaching English in HEIs under the NEP 2020 also
presents challenges. Faculty collaboration and expertise, curriculum design and integration, resource allocation,
assessment methods, time constraints and workload, resistance to change, and institutional support and policies are
some of the key challenges that need to be addressed.
Despite these challenges, the interdisciplinary approach offers numerous benefits and holds immense potential for
improving English language instruction in HEIs. By addressing the challenges through strategic planning, faculty
development, and institutional support, HEIs can successfully implement interdisciplinary teaching models that align
with the NEP 2020. This will create a dynamic and enriching learning environment, preparing students to thrive in a
globalized and interconnected world.
Overall, the NEP 2020 and the interdisciplinary approach for teaching English in HEIs are transformative initiatives
that pave the way for a learner-centric, multidisciplinary, and globally competitive education system in India. By
embracing these reforms, HEIs can play a vital role in empowering learners, fostering innovation, and driving academic
excellence in the country.
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Literary Responses to Colonial Violence and
Resistance in Indian English Literature

Dr. Prashant Patangrao Yadav
Shri. Vijaysinha Yadav College, Peth Vadgaon, Dist. Kolhapur, MS, India
yadavprashant1980@gmail.com

Abstract: This research paper explores the ways in which Indian English literature responded to colonial
violence and resistance during the period of British colonial rule in India. Focusing on a selection of
literary works, this study examines the various forms of violence perpetuated by the colonial administration
and the ways in which Indian writers depicted and critiqued such violence. Additionally, the research
investigates how literature became a medium for resistance, allowing writers to voice the grievances of the
oppressed and challenge the legitimacy of colonial power structures. Through a combination of close
textual analysis and historical contextualization, this study aims to identify the literary techniques employed
by Indian authors to represent and resist colonial violence. It examines the themes of oppression,
exploitation, and subjugation within the literary works, shedding light on the experiences of marginalized
communities and individuals affected by colonial violence. By exploring the works of both renowned and
lesser-known Indian English authors, this research provides a comprehensive understanding of the diverse
perspectives and strategies employed in response to colonial violence. By analyzing the literary responses
to colonial violence and resistance in Indian English literature, this research contributes to a deeper
understanding of the role of literature as a medium of social and political critique. It highlights the agency
of Indian writers in representing and resisting colonial violence and showcases the power of literature as a
tool for resistance and liberation. The findings of this study will serve as a valuable resource for scholars,
historians, and literary enthusiasts interested in the intersection of literature, colonialism, and resistance in
the context of Indian English literature

Keywords:. Colonial Violence, Resistance, Indian English Literature, British colonial rule

I. INTRODUCTION
In the rich tapestry of Indian English literature, a significant and deeply explored theme revolves around violence and
resistance during the era of colonial rule. This strand of literature delves into the intricacies of colonial violence and the
various forms of resistance employed by the Indian populace, providing a nuanced understanding of the tumultuous
historical period and its lasting repercussions.
Indian English literature captures the multifaceted dimensions of violence under colonial rule, encompassing not only
physical brutality but also the psychological and emotional toll it inflicted on individuals and communities. Authors
vividly depict the horrors of massacres, exploitative labor practices, cultural erasure, and the suppression of indigenous
knowledge systems. They illuminate the trauma experienced by individuals and communities who endured the violence
and its enduring legacy, inviting readers to confront the collective wounds inflicted by colonialism.
Moreover, Indian English literature highlights the diverse and innovative ways in which resistance was expressed and
enacted. It explores the intricate web of organized movements, rebellions, and uprisings, such as the Indian National
Congress, the Quit India Movement, and the Non-Cooperation Movement. Additionally, literary works shed light on
the contributions of lesser-known activists, revolutionaries, and freedom fighters who valiantly fought against colonial
oppression. These narratives celebrate the courage, determination, and resilience of individuals who stood up against
injustice, defying colonial authority and asserting their agency in the face of immense adversity.
In the realm of Indian English literature, authors use their creative prowess to critique the colonial regime and challenge
its dominant narratives. They expose the contradictions inherent in the colonial project, deconstructing the rhetoric of
benevolence and progress. Through their writings, these authors reveal the insidious nature of colonial power dynamics,
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its impact on social structures, and the erosion of cultural identities. They highlight the importance of cultural
reclamation, linguistic revival, and the preservation of indigenous traditions as acts of resistance against the cultural
hegemony imposed by the colonizers.

The literature of violence and resistance in Indian English literature not only serves as a historical record but also
imparts valuable lessons about the enduring struggle for justice and liberation. It fosters empathy, critical thinking, and
introspection, prompting readers to examine the power imbalances that persist in contemporary society and inspiring
them to contribute to the ongoing quest for a more equitable and inclusive world. By amplifying marginalized voices,
these literary works contribute to the larger discourse on decolonization, social justice, and the pursuit of freedom.

Violence and Resistance in the work of Rabindranath Tagore:

Rabindranath Tagore, the eminent Indian writer and Nobel laureate in Literature, made significant contributions to
Indian English literature during the pre-independence era. His literary works, characterized by their profound insight
and lyrical beauty, not only reflected his response to colonial violence but also explored themes of resistance and
cultural resurgence.

One of Tagore's seminal works is "Gitanjali" (Song Offerings), a collection of poems that showcases his deep critique
of colonialism and its impact on the Indian psyche. In the poem "Where the Mind is Without Fear," Tagore vividly
expresses his longing for a free India, writing:

"Where the mind is without fear and the head is held high,

Where knowledge is free,

Where the world has not been broken up into fragments,

By narrow domestic walls."

These lines encapsulate Tagore's vision of a liberated nation, free from the fear and division imposed by colonial rule.
Another notable work by Tagore is his novel "The Home and the World," which explores the themes of resistance and
nationalism during the Swadeshi movement. Through the character of Nikhil, Tagore portrays a nuanced perspective on
resistance, advocating for dialogue and understanding rather than violent confrontation.

He writes, "The home is the inner chamber where the soul finds refuge in intimacy. It is therefore all the more
necessary for its doors to be open wide to the winds from without. It is through these doors that I come out into the
open."

These lines emphasize Tagore's belief in the power of inner strength and open dialogue as means of resistance,
highlighting his nuanced approach to challenging colonial violence.

In his literary works, Tagore consistently sought to revive and celebrate Indian cultural heritage, emphasizing the
importance of embracing one's own identity. His writings echoed the sentiments of a nation yearning for liberation from
colonial violence, and his words continue to inspire generations, resonating with the collective aspirations of Indians
seeking freedom and self-determination.

Rabindranath Tagore's literary contributions epitomize his response to colonial violence and his advocacy for
resistance. Through his evocative poetry and insightful prose, he provided a voice for the oppressed and instilled a
sense of cultural pride and resilience. Tagore's works remain timeless, serving as a testament to the enduring power of
literature in critiquing injustice and inspiring movements for change.

Violence and Resistance in the work of Sarojini Naidu:
Sarojini Naidu, often referred to as the Nightingale of India, was a prominent Indian writer and poet who actively
participated in the freedom struggle against colonial rule. Her literary works not only showcased her deep
understanding of the issues surrounding colonial violence but also served as a rallying cry for resistance and national
pride.

Naidu's poetry, characterized by its lyrical beauty and evocative imagery, captured the spirit of defiance against colonial
oppression. In her poem "In the Bazaars of Hyderabad," she vividly depicts the vibrant marketplace while subtly
conveying the oppressive presence of the colonial rulers. Lines such as
"What do you sell, O ye merchants?

Richly your wares are displayed,
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Turbans of crimson and silver,

Tunics of purple brocade"

In this poem, she not only celebrate the richness of Indian culture but also subtly critique the economic exploitation by
colonial powers.

Naidu's poem "Wandering Singers" serves as a powerful representation of resistance. It celebrates the wandering
minstrels who traveled from village to village, spreading songs of rebellion and liberation. She writes,

"Tell them, O tell them,

Our drums are not fashioned of cowries;

Our torches are fed on the oil

Stored in the temples of learning."

These lines portray the subversive power of art and knowledge, emphasizing their role in mobilizing the masses against
colonial violence.

Sarojini Naidu's literary works not only critiqued the violence of colonialism but also celebrated Indian culture,
resilience, and the spirit of resistance. Her poetry became a powerful medium to unite people, ignite national pride, and
inspire them to actively participate in the struggle for independence. Naidu's legacy as a writer and freedom fighter
continues to inspire generations, reminding us of the power of literature in challenging oppression and shaping the
course of history.

Violence and Resistance in the work of Bankim Chandra Chattopadhyay:

Bankim Chandra Chattopadhyay, a renowned Indian writer and novelist, made significant contributions to Indian
English literature during the pre-independence era. Known for his influential works, Chattopadhyay's writings reflected
his response to colonial violence and played a crucial role in inspiring a sense of nationalistic fervor among Indians.
One of Chattopadhyay's most celebrated works is the novel "Anandamath," which became a symbol of resistance
against British colonial rule. Set against the backdrop of the Sannyasi Rebellion in Bengal, the novel portrays the
struggle and sacrifice of freedom fighters. It includes the iconic song "Vande Mataram" (I Bow to Thee, Mother),
which became the anthem of India's freedom movement. The lines "Vande Mataram, Sujalam, Suphalam" captured the
essence of patriotic fervor and unity in the face of colonial violence.

In his novel "Devi Chaudhurani," Chattopadhyay depicted a strong female protagonist who becomes a symbol of
resistance against oppressive British rule. The character of Devi Chaudhurani embodies courage, resilience, and
determination, inspiring readers to challenge the authority of the colonial administration. Chattopadhyay's portrayal of
Devi Chaudhurani reflected his belief in the inherent strength and leadership potential of Indian women.
Chattopadhyay's writings often emphasized the need for cultural revival and the preservation of indigenous traditions.
In his novel "Krishna Charitra," he delved into the complexities of identity and advocated for a return to India's rich
cultural heritage. His words, "Let your body be free, but your heart must bow to the old ways" demonstrated his call for
a cultural reawakening amidst the colonial onslaught.

Bankim Chandra Chattopadhyay's literary contributions provided a powerful platform for voicing resistance against
colonial violence. His works not only inspired nationalistic sentiments but also promoted cultural pride and the
importance of preserving Indian traditions. Chattopadhyay's portrayal of strong characters and his use of powerful
symbols in his writings served as a catalyst for the freedom struggle, contributing to the formation of a collective
consciousness and a spirit of defiance against colonial rule. His legacy as a writer and nationalist thinker continues to be
revered, demonstrating the enduring power of literature in shaping the course of history.

Violence and Resistance in the work of Toru Datt:
Toru Dutt, a trailblazing Indian poet and novelist, made significant contributions to Indian English literature during the
pre-independence era. Despite her short life, Dutt's literary works reflect her profound response to colonial violence and
her exploration of themes such as cultural identity and the clash of civilizations.

Dutt's poetry collection "Ancient Ballads and Legends of Hindustan" stands as a testament to her deep engagement with
Indian history and mythology. In her poem "Sindhu," she mourns the lost glory of the Indus Valley Civilization, which
was devastated by external invasions. Lines such as
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"O Indus! 'Tis not the wide flowing river

of old that rolls down to the Western Sea"

poignantly capture the anguish and sense of loss caused by colonial violence and cultural subjugation.

In her novel "Bianca or The Young Spanish Maiden," Dutt explored the clash of Indian and European cultures. The
story revolves around a young Indian girl, Bianca, who faces the challenges of navigating cultural boundaries and
resisting colonial influence. Through Bianca's character, Dutt delves into themes of cultural pride, identity, and the need
for cultural preservation amidst colonial dominance.

Dutt's writings often celebrated the rich tapestry of Indian traditions and customs. In her poem "Our Casuarina Tree,"
she pays homage to the majestic tree that symbolizes her connection to her homeland. She writes,

"This tree, with its slender stem,

Surpasses them all in its height,

And this is why, O Casuarina!

I lie down beneath you in sheer delight."

These lines highlight Dutt's deep reverence for her cultural roots and her desire to preserve and cherish them.

Toru Dutt's literary works exemplify her response to colonial violence and her exploration of cultural identity. Her
writings serve as a poignant reminder of the need to reclaim and celebrate India's rich heritage. Through her evocative
poetry and engaging narratives, Dutt contributed to the discourse of resistance and cultural revival during the pre-
independence era. Her legacy as a pioneering Indian English writer continues to inspire and resonate with readers,
affirming the enduring power of literature as a medium of self-expression and resistance against oppression.

Violence and Resistance in the work of Mulk Raj Anand:

Mulk Raj Anand, a prominent Indian writer and social activist, played a significant role in responding to colonial
violence and advocating for social justice during the pre-independence era. His literary works, known for their realistic
portrayal of social issues and human suffering, shed light on the impact of colonialism on the marginalized sections of
society.

Anand's novel "Untouchable" stands as a powerful critique of the caste system and the violence and discrimination
faced by the Dalit community. Through the protagonist Bakha, a young sweeper, Anand exposes the oppressive social
hierarchy perpetuated by colonial rule.

He writes, "They [the sweepers] were condemned to be untouchables, to be despised, to be kicked, beaten, and cursed,
to do the dirty work of others."” This quote reveals Anand's condemnation of the dehumanizing violence inflicted upon
the lower castes under colonialism.

In his novel "Coolie," Anand delves into the harsh realities of labor exploitation and class oppression. Through the story
of Munoo, a young boy working as a coolie, Anand highlights the inhumane working conditions and the systemic
violence endured by the laboring class. He writes, "Coolie life had always seemed to him like a condemned man's life, a
life below human dignity, a subhuman life." These lines expose the violence inherent in the colonial economic system
and Anand's commitment to giving voice to the marginalized.

Anand's writings often focused on the struggles and resilience of the common people. His short story "The Big Heart"
depicts the story of a poor, generous rickshaw puller who selflessly helps others despite his own poverty. Through this
tale, Anand highlights the compassion and humanity that exist amidst the violence and adversity faced by the
marginalized.

Mulk Raj Anand's literary works provided a voice for the oppressed and brought attention to the social inequalities
perpetuated by colonialism. His writing not only exposed the violence and injustice but also called for social reform and
empathy towards the marginalized communities. Anand's contribution to Indian English literature remains significant,
as his works continue to resonate with readers, inspiring them to confront social injustices and strive for a more
equitable society.
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Violence and Resistance in the work of R. K. Narayan:

R.K. Narayan, one of the most renowned Indian writers in English, captured the essence of colonial India through his
insightful and humorous storytelling. His works, set in the fictional town of Malgudi, reflected the everyday lives of
ordinary people and subtly critiqued the impact of colonial rule.

In his novel "The Guide," Narayan explores the themes of personal transformation and cultural oppression. The
protagonist, Raju, undergoes a journey of self-discovery and challenges societal norms. Through Raju's reflections,
Narayan exposes the influence of colonialism on Indian culture. He writes, "Colonialism had stripped us of our self-
esteem; we had begun to despise our own values, our art, and our customs."

Narayan's short story "A Horse and Two Goats" presents a humorous yet poignant depiction of the clash between
Indian and Western cultures. The story follows Muni, an elderly Indian villager, and an American tourist. Narayan's
clever use of dialogue and vivid descriptions encapsulates the cultural divide and the absurdity of colonial interactions.
The lines "The horse is mine. I must have him. How much do you want for him?" reflect the miscommunication and
cultural disconnection between the characters.

Another notable work by Narayan is the novel "The Vendor of Sweets," which explores generational and cultural
conflicts in the context of a changing India. Through the protagonist Jagan, a traditional sweet vendor, Narayan
examines the clash between Indian traditions and Western influences. He writes, "He [Jagan] felt sorry for his son who
did not know his mother tongue properly and cared nothing for his own people."

R.K. Narayan's writings provide a nuanced portrayal of the impact of colonialism on Indian society. His ability to
infuse humor and wit into his narratives allows readers to engage with complex social issues. Through his works,
Narayan sheds light on the cultural challenges faced by Indians and invites readers to reflect on the multifaceted
consequences of colonial rule.

Violence and Resistance in the work of Raja Rao:

Raja Rao, a significant figure in Indian English literature, is Known for his introspective and philosophical writing
style, Rao's works often delved into the themes of cultural identity, spirituality, and the impact of colonialism on Indian
society.

In his novel "Kanthapura," Rao captures the spirit of the Indian independence movement and the collective resistance
against colonial rule. The following quote exemplifies the blending of spirituality and political consciousness in Rao's
writing: "Our cause is the cause of India, the cause of her awakening and freedom, the cause of India's spiritual,
intellectual, and economic regeneration."”

Rao's novel "The Serpent and the Rope" explores the clash between traditional Indian spirituality and the rationality of
the Western world. Through his protagonist, Ramaswamy, Rao reflects on the complexities of navigating between two
distinct cultural paradigms. He writes, "If you go to the West, you will lose your Indian identity, if you remain here, you
will lose your Western identity."

In his essay "The Meaning of India," Rao reflects on the rich cultural heritage of India and its ability to withstand the
onslaught of colonialism. He emphasizes the resilience of Indian civilization by stating, "India has absorbed many
cultures...India stands as a proof of the existence of the Aryan race and of the permanence of her own culture.”

Raja Rao's writings beautifully blend spirituality, political consciousness, and introspection, offering profound insights
into the Indian experience during colonial times. His works navigate the complexities of cultural identity, inviting
readers to contemplate the lasting impact of colonialism on India's spiritual and intellectual traditions. Rao's
contributions to Indian English literature continue to inspire readers to reflect on their own identities and the historical
forces that have shaped them.

II. CONCLUSION
In conclusion, the exploration of violence and resistance in Indian English literature during the colonial era provides a
profound and nuanced understanding of the historical period and its profound impact on individuals, communities, and
the nation as a whole. Through vivid depictions of colonial violence and its far-reaching consequences, authors
illuminate the multifaceted dimensions of physical, psychological, and emotional trauma experienced by the oppressed.
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By showcasing the diverse forms of resistance employed by the Indian populace, from organized movements to
individual acts of defiance, Indian English literature celebrates the courage, determination, and resilience of those who
fought against injustice and colonial authority. These narratives not only shed light on well-known freedom fighters but
also bring attention to the contributions of lesser-known activists, revolutionaries, and ordinary people who played
pivotal roles in the struggle for liberation.

Indian English literature also serves as a powerful platform for critiquing the colonial regime and deconstructing its
dominant narratives. Authors challenge the rhetoric of benevolence and progress, exposing the inherent contradictions
of the colonial project and its detrimental impact on social structures and cultural identities. They emphasize the
significance of cultural reclamation, linguistic revival, and the preservation of indigenous traditions as acts of resistance
against the cultural hegemony imposed by the colonizers.

The literature of violence and resistance in Indian English literature not only serves as a historical record but also
imparts valuable lessons for contemporary society. By fostering empathy, critical thinking, and introspection, these
works prompt readers to reflect on the power imbalances that persist in today's world and inspire them to contribute to
the ongoing struggle for justice and liberation. By amplifying marginalized voices and engaging in the larger discourse
on decolonization, social justice, and the pursuit of freedom, Indian English literature continues to shape the collective
consciousness and contribute to the quest for a more equitable and inclusive world.
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EXPLORING THE LANGUAGE DEMANDS OF THE TOURISM
INDUSTRY: AN ANALYSIS OF ENGLISH LANGUAGE
REQUIREMENTS AND COMPETENCIES FOR SUCCESS IN THE
TOURISM SECTOR

DE. PRASHANT PATANGRAD YADAY
Shri. Vijaysinha Yadav College,
Peth Vadgaon, Dist: Kolhapur

ABSTRACT

This research study analyzes the English language requirements
for tourism purposes, with a focus on identifying the specific language
skiils and competencies needed for success in the industry. The study also
explores the factors that comiribute to effective communication in tourism
settings, including cultural awaveness, customer service skills, and the
ability to adapt ro different language comtexts. The research methodology
used in this study is a combination of literature review and document
analysis, The literature review provides a comprehensive overview of the
current state of knowledge on English language requirements for tourizm,
while the document analysis examines language proficlency siandards, fob
advertisements, and course curricula related fo English jor tourism
purposes ay well as the challenges and opportunities associgted with
reaching and learning English for tourism purposes. The potential for
incorporating immovative feaching methods and technologies is also
explored, The findings of this study contribute to a deeper understanding of
the English language requirements for tourism purposes and may inform
the developmert of larguage proficiency standards and curriculum
guidelines for English for tourism purposes. The study identifies areas of
language instruction that require greater emphasis, such as culrural
awareness and custamer service skills, and provides recommendations for
teaching and learning strategies that can enhance the language proficiency
aved emplovabllity of studenis in the tourism industry. Ultimately, this study
aims to confribute o the improvement of English language instruction for
tourism purposes and support the development of a more skilled gnd
competitive workforce in the fourism industry,

Key words: English for Specific Purposes, Tourism, Language Skills, Language
Competencies, Communication, Cultural Awareness, Customer Service Skills, Language
Proficiency Standards, Curriculum Guidelines

A) Tourism and its Importance:

Tourlsm is the act of traveling for pleasure or business to a different place outside
of onc's usual environment, It is an industry that plays a crucial role in the global economy,

Special lssue 1 25" April, 2023
Website: www. .'I..Ini'.]i i org Contact HNo.: +9198%90230602
One Day National Multidiscilplinary Conference on “ENGLISH FOR SPECIFIC PURPOSES™ [ESP]
organized by Department of English, zopal Krishna Gokhale College, Kolhapar (MS)
Indexed: ICT, Google Scholar, Research Gate, Academia.edu, IBL, IIFC, DRJI, The CiteFactor, COSMOS




: ISSN 2349-5189
IMPACT FACTOR - 5.61 L aﬂngt %

Latur (g

. —
Eencrating revenue, creating employment, and contributing to the development of various —
regions and communities,

L. Economic benefits: The tourism sector is one of the Ia::g-:atl indiusp‘ias in the
world, generaling significant economic benefits. It creates jobs directly md
indirectly, from hotel staff to tour guides, restaurant workers, and transportation
providers. The revenue generated from tourism helps boost the local economy,
creating a multiplier effect by generating income for various husinm?na.

Z. Cultursal exchange: Tourism promotes cultural exchange, allowing people
from different parts of the world to learn about and appreciate different cultures,
This promotes cross-cultural understanding and fosters peace and harmony.

3. Environmental preservation: Tourism can also be a force for environmental
preservation. When done sustainably, tourism can help promote conservation

efforts by creating incentives for preserving natural habitats and cultural
heritage sites.

4. Infrastructure development: Tourism can help  spur  infrastructure
development, including the construction of airports, roads, hotels, and other

facilities. This can provide long-term benefits to the local community, creating
Jobs and stitnulating economic growth.

5. Social benefits: Tourism can also have significant social benefits, such as
providing opportunities for personal growth, education, and social interaction
Tourism is a vita industry that has a

significant impact on the global economy,
creating jobs, promoting cultural exchange, preserving the environment, and stimulating
infrastructure development,

B) English for Tourism Sector:

The English language is a crucia
spoken language in the world, In
industry, and proficiency in English
some réasons why the English lan

| factor in the tourism industry as it i
fact, it is considered the lingua
is a requirement for most tourism-relatad jobs. Here are
guage is important in the tourism sector
1. Communication: English is the lingua franca of the world, and it is the most
commonly used language for communication in the tourism industry, It enables
tourists and service providers to communicate effectively, which is essential for
providing quality customer service and ensuring that tourists have gz positive
EXpeTience.,

2. Customer Service: Providing excellent customer seTvice 5 a comerstone of the
tourism industry, and effective communication is essential for delivering it. The
ability to speak English well is particularly important in countr
not the first language, as tourists may struggle to communicate wi

ith service providers
who do not speak their language.
3. Globalization: The tourism industry is a global industry, and Englizh is the common
language used for international communication. Tourists

from different countries and
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regions can communicate with each other and with service providers in English,
which facilitates a seamless travel experience.

4. Business Tramsactions: English is the language of international business, and the
ability to communicate effectively in English is essential for negotiating contracts,
booking accommodations, and making travel arrangements, English language skills
are particularly important for those working in sales, marketing, and management
roles in the tourism industry.

5. Safety: In emergency situations, the ability to communicate in English can be a
matter of life and desth. Effective communication with EMErgency  Services,
healtheare providers, and law enforcement is essential for ensuring the safety of
tourists.

6. Marketing: English is the language used for marketing and promoting tourist
destinations. This means that businesses in the tourism industry must be sble to
communicate their message effectively in English if they want to reach a wider
audience and attract more tourists,

7. Employment: English langusge skills are often a requirement for employment in the
tourism industry, particularly for roles that involve direct contact with tourists. The
ability to speak English fluently can increase one's chances of finding a job in the
tourism industry and can also lead to career advancement opportunities.

8. Cultural Understanding: English language skills can facilitate cross-culfural
understanding and communication. Tourists who speak English can learn about and
appreciate different cultures, and service providers who speak English can betier
understand the needs and expectations of tourists from different parts of the world,

9. Industry-specific Terminology: The tourism industry has its own set of terminology
and vocabulary, and the ability to understand and use these terms is essential for
success in the industry. English language skills are necessary for learning and using
indusiry-specific vocabulary and terminology.

10. Professional Development: Developing English langusge skills can help individuals
advance their careers in the tourism industry and open up opporiunities for
professional growth and development, English language proficiency is often a
requirement for promotion to managerial positions and for pursuing further education
in the field.

11, Cross-cultural communication: Tourism is an industry that involves people from
different cultural backgrounds. Proficiency in English can facilitate cross-cultural
communication and help people understand and appreciate each other's cultures.

In summary, the English language is essential in the tourism sector, enabling effective
communication, customer service, marketing, professionalism, and cross-cultural
understanding. fts importance is likely to continue to grow as the tourism industry continues
to expand globally,

C) English Language Proficiency Standards for Tourism Industry:

English language proficiency standards for the tourism industry may wvary
depending on the specific job and the level of interaction with English-speaking clients.,
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However, some common English language proficiency standards that are typically

the tourism industry include:

|. Basic Proficiency: Basic proficiency in the English language 15 “‘l“.';f:nﬂ:"ﬁ
level positions in the tourism industry, such as E‘IDH?-E*EEPL“E- 1:‘““ i ETI:EHEH
support staff. This includes the ability to communicate effectively in :
understand basic instructions, and respond to simple questions. 2 3 is

2. Intermediate Proficlency: Intermediate proficiency in the English “ﬁme i
required for roles that involve more direct interaction with clients, such as 3
staff, tour guides, and travel agents. This includes the _Eblilt:r' o "*"“"_““‘“'“t:
effectively in English, understand more complex instructions and questions, an
provide detailed information about services and products. _ Wr s

1, Advanced Proficiency: Advanced proficiency in the English langunge is required for
management and leadership roles in the tourism industry, such as hotel managers,
marketing directors, and executive chefs. This includes the ﬂh{“l:'.'l" to :mnmun}cm:
effectively in English, understand and respond to complex instructions and questions,
and present ideas and concepts in English fuently.

In addition to these general proficiency standards, some tourism industry
organizations may have their own language proficiency standards or requirements for specific
positions. For example, the International Air Transport Association (IATA) requires all
airline personnel who interact with passengers to have a minimum level of proficiency in the
English language, as well as a proficiency in other lanpuages where necessary. English
language proficiency standards for the tourism industry vary depending on the job and level
of interaction with English-speaking clients. Basic, intermediate, and advanced proficiency
levels are commonly reguired, with some organizations having their own language
proficiency requirements.

) Course Curriculum Related to the English Language for Tourism Sector:

A course curriculum related to the English language for the tourism sector would
typically cover a range of topics and skills that are esgential for effective communication and
customer service in the industry. Here are some of the topics and skills that may be covered:

1. Basic English Grammar: This incledes topics such as verb tenses,
prepositions, articles, and sentence structure.

2. Vocabulary Building: A strong vocabulary is essential for effective
communication in the tourism industry, Students may learn industry-specific
vocabulary related to hotels, restaurants, tours, and transportation,

3. Speaking and Listening Skills: Effective speaking and listening skills are
crucial in the tourism industry. Students may leam how to greet customers
provide directions, ask and answer questions, and engage in small talk, ’

4. Reading and Comprehension: Reading and comprehension skills are

important for understanding customer requests, inte b 2
processing information, Fprefing instructions, and
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3. Writing Skills: Students may Jearn how to write emails, memaos, and reports in
a clear and concise manner, using appropriate language and tone.

6. Cross-Cultural Communication: Cross-cultural communication is essential in
the tourism industry, where interactions with people from diverse culiural
backgrounds are common, Students may leamn about different cultures, customs,
and traditions, and how to adapt to cultural differences.

7. Customer Service Skills: Customer service skills are a key part of the tourism
industry. Students may learn how to handle customer complaints, provide
information, and manage customer expectations.

. Sales and Marketing Skills: Students may learn how to identify customer
needs, promote tourism products and services, and close sales,

9. Business Communication: Students may leam how to communicate
cffectively with colleagues, managers, and other stakeholders in the touriem
industry, using appropriate language and tone.

The course curriculum related to the English language for the tourism sector would
typically cover a range of skills and topics related to effective communicetion, customer
service, cross-cultural communication, sales and marketing, and business communication.

E) Challenges and Opportunities of Teaching English for Tourism Sector:

A. Challenges:

I. Diverse Learning Needs: Students in a tourism English class may come from
diverse backgrounds and have varying levels of English proficiency, This can
make it challenging for teachers to meet the individual leaming needs of each
student.

2. Industry-Specific Vocabulary: The tourism industry has its own vocabulary and
terminology, which may be unfamiliar to some students. Teachers nust ensure
that students learn this vocabulary and understand how it is used in context.

3. Cross-Cultural Communication: The tourism industry involves interactions
with people from diverse cultural backgrounds, which can present challenges in
terms of cross-cultural communication. Teachers must help students understand
cultural differences and adapt their communication styles accordingly.

4. Limited Time: In some cases, teachers may have limited time 1o cover all the
necessary topics and skills related to feaching English for the tourism sector.

B. Opportunities:

I. Practical Application: Teaching English for the tourism sector provides an
opportunity for students to apply their language skills in a practical context,
This can help them see the relevance of what they are leamning and improve
their confidence in using English.

2. Career Advancement: English language skills are highly valued in the
tourism industry, and students who develop strong English language skills may
have greater opportunities for career advancement.

3. Industry Insights: Teaching English for the tourism sector can provide

teachers with insights into the industry and its practices. This can help them
create more relevant and effective lesson plans.
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Collaboration: Teachers may have the opportunity to collaborate with industry
professionals to develop lesson plans and projects that are relevant to the needs
of the industry.

Teaching English for the tourism sector presents both challenges and opportunities.
Teachers must navigate diverse leaming needs, industry-specific vocabulary, cross-cultural
communication, and limited time, while also providing practical application, career
advancement opportunities, industry insights, and collaboration opportunities fior students.

F) Innovative Teaching Methods of English Language for Tourism Sector

1.

10.

Role-Playing: Role-playing is an effective way Lo simulate real-life scenarios
that students may encounter in the tourism industry. For example, students can
practice checking puests into 2 hotel or giving directions to tourists. ,
Froject-Based Learning: Project-based learning involves students working on
a project that requires them to apply their English language skills in a practical
way. For example, students can create marketing materials for a tourist
destination or design an itinerary for a tour,

Interactive Games: Intcractive games such as quizzes, board games, and
mobile apps can be wsed to engage students and make leaming English fun.
These games can be designed to test students' knowledge of vocabulary,
grammar, and industry-specific terminology.

Multimedia Presentations: Multimedia presentations, such as  videos,
podcasts, and slideshows, can be used to present information about the tourism
industry and to practice listening and comprehension skills.

Language Immersion: Language immersion involves creating an environment
where students are surrounded by English language input, This can be done
through field trips, guest speakers, and other immersion activities.

Flipped Classroom: In a flipped classroom, students watch videos or complete
onlinge activities before coming to class, allowing for more interactive and
hands-on activities in class,

. Peer-to-FPeer Learming: Peer-to-peer leaming involves students working

together to solve problems and complete tasks. This can help students develop
their commumnication and collaboration skills;

Storytelling: Storytelling involves students telling stories about their
experiences in the tourism industry. This can help students practice their
speaking and listening skills and leam about different cultures.

Virtual Reality: Virtual reality can be used to create simulated environments
that allow studenis to practice English language skills in a safe and controlled
environment. For example, students can practice giving a tour of a museum or
historical site.

Blended Learning: Blended leaming combines traditional classroom teaching
with online leaming activities. This can include online quizzes, videos, and
interactive activities that supplement in-class leaming.
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These innovative teaching methods can help teachers engage students and create a

dynamic and effective leaming environment for teaching English language for the tourism
sector.

G) Use of Technology for Teaching English Language for Tourism Sector

Technology can be a valuable tool for teaching English language for the tourism
sector, Here are some ways technology can be used to enhance language leaming:

1. Online Language Learning Platforms: There are many online language
leaming platforms that provide interactive lessons, quizzes, and exercises for
learmers to practice their English language skills, These platforms can be used
a5 & supplement to classroom leaming or for self-directed leaming.

1. Language Learning Apps: Language leaming apps such as Duolingo, Babbel,
and Rosetta Stone can be used to practice English language skills on-the-go.
These apps provide gamified lessons and exercises that are engaging and
interactive.

3. Virtual Reality: Virtual reality can be used to create simulated environments
that allow students to practice English language skills in a safe and controlled
environment. For example, students can practice giving a tour of a museum or
historical site in a virtual environment.

4. Whiteboards: Interactive whiteboards can be used to create interactive and
engaging classroom activities that allow students to practice their English
language skills in a collaborative environment.

5. Social Media: Social media platforms suwch a8 Facebook, Twitter, and
Instagram can be used to practice English languape skills in a social context,
Students can interact with each other and with native speakers of English, share
their experiences, and practice writing in English.

6. Online Resources: There are many online resources available for teaching
English language for the tourism sector, including websites, blogs, and
podeasts. These resources can be used to supplement classroom leaming and
provide students with additional practice and exposure to industry-specific
vocabulary and terminology.

7. Digital Storytelling: Digital storyielling involves using multimedia ools to tell
stories, Students can use digital storytelling tools to create videos or podeasts
ghout their experiences in the tourism industry, practice their speaking and
listening skills, and leam about different cultures.

Technology can be used in a variety of ways to enhance the teaching of English
language for the tourism sector. By using technology, teachers can create engaging and
interactive learning experiences that allow students to practice their language skills in a
variety of contexts.

H) Conclusion

In conclusion, English language proficiency is crucial for success in the tourism
industry. The ability to communicate effectively in English is essential for providing quality
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meet the needs of the tourism industry, teachers must de“l."l:]ﬂp R killz. Innovative
methods that focus on industry-specific terminology and Fnrrunm::nuun 5 in:;msim i
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Influence of Mahatma Gandhi’s thought in the
Novel Untouchable of Mulkraj Anand and waiting
for the Mahatma of R.K. Narayan
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amarpowar1976@yahoo.in and alpowarenglish@vympv.ac

Abstract: The present paper highlights Indian freedom struggle and its impact on the literature of the
contemporary period especially the leader of the freedom struggle Mahatma Gandhi. This period before
independence was greatly influenced in every sector by the thoughts of Mahatma Gandhi. There were many
novels and other literary forms which were influenced by the Mahatma Gandhi and his revolutionary
movements. The present paper focused on the impact of Mahatma Gandhi and his thoughts in the two
novels waiting for the Mahatma and Untouchable. Mulkraj Anand has described the central character as
Bakha who is very much frustrated by the cast system in the society and the work he has to do as
untouchable for the high-class people. Bakha is in the search of the remedy to reduce the burden as
untouchable activity. Bakha is a cleaner who cleans the society’s dirt, for it is his caste’s obligation. Bakha
does not clean the toilet of his own choice but because he is born in a cast that has been assigned to do. But
this central character is influenced by the thoughts of Mahatma Gandhi and expects that he is the person
who can reduce the burden of the untouchability. Waiting for the Mahatma is the e novel of R. K. Narayan,
it is set in the writers created village Malgudi. Here the character of the Mahatma is of the Mahatma
Gandhi and the central character of the novel is Sriram who falls in love with Bharati, the activist of
Mahatma Gandhi’s Movement Quit India. The central character Sriram is inclined to the freedom struggle
and he actively participated in the quit India movement. In short the hero and heroine of the novel are
involved in the freedom struggle and whole atmosphere is of the freedom struggle in the novel. Sriram
involved in the anti British extremists and goes to jail. In short both of these novels are focused on the
freedom struggle and movements of Mahatma Gandhi

Keywords:. freedom struggle, Movements, Untouchable

I. INTRODUCTION

Literature is always influenced by the contemporary movements and trends in the society. Indian freedom struggle and
that specific period is very much influenced in literature all various kind of writing is reflected by the freedom struggle.
People in that period very much influenced by the freedom struggle. During this time, literature played a crucial role in
shaping public opinion, spreading awareness, and inspiring people to join the struggle for freedom. In this period novels
and short stories fictional works played a significant role in portraying the soci political conditions of the time and
depicting the struggles faced by the Indians under British rule. Raja Rao’s Kantapura, Mulkraj Anand’s Untouchable
waiting for Mahatma of R. K. Narayan and Khwaja Ahmad Abbas’s Inquilab are notable examples. Gandhian
philosophy and thoughts had a unfathomable impact on the literature of freedom struggle period before independence.
His thoughts like non-violence, truth, self-reliance and upliftment of the oppressed classes influenced writers, poets and
intellectuals which is reflected it in their literature. This research paper is focused on the impact of Gandhian thoughts
in the novel ‘Untouchable’ of ‘Mulkraj Anand’ and ‘Waiting for the Mahatma’ of ‘R. K. Narayan’. The literature of
contemporary period has made great impact on the society and it has created successful awareness among the common
people regarding the freedom struggle of Indians and especially thoughts and philosophy of Mahatma Gandhi.

Copyright to IJARSCT o 113

www.ijarsct.co.in 4| 2581-9429 |2

&\ IVARSCT /5




IJARSCT ISSN (Online) 2581-9429

s /e International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 17, May 2023

II. GANDHIAN THOUGHTS IN THE NOVEL ‘THE UNTOUCHABLE’

The novel untouchable is focused on the cast system. The central character of the novel Bakha is belonging to
untouchable community and he is very much impressed by the Mahatma Gandhi and his leadership in the country. He is
very much frustrated by the cast system. This novel untouchable focuses on the social and psychological ramifications
of the cast system in India, particularly focusing on the plight of dalit community. Bakha the central character getting
the dehumanizing treatment and he is in the search of the human dignity which is not the part of untouchables. Bakha
thought that his work is hand over to him because of his untouchability and there must be someone in the world who
will remove this untouchability and therefore he is expecting this from the great leader Mahatma Gandhi..There is much
more humiliation to him on the base of the untouchability but there are few characters in the novel who treated him
properly, he loves to have their company, in short he needs self respect which is not getting because of his low cast.
Therefore Bakha is expecting more from the father of nation that is from Mahatma Gandhi. This novel serves as call for
the social reformation and need to give collective efforts for the eradication of caste system which is Gandhian thought.
Mahatma Gandhi has always encouraged the individuals to empathize with the marginalized and work towards their
upliftment. In other words Mahatma Gandhi was kind of hope and aspirations for the downtrodden people, especially
for the Bakha the central character who is very much disturbed with the treatment given by the society because of his
cast restrictions.

III. THE COMMENT OF THE NOVEL ‘UNTOUCHABLE’ FOR THE GANDHIAN APPROACH
The novel untouchable portrays a positive attitude of the protagonist towards the Gandhian thoughts for the eradication
of caste system or it is kind of awareness towards caste system to common public in that contemporary period. But this
novel also explores the limitations and failures of Gandhian approach in effectively addressing the cast system and
social inequality. Mulkraj Anand’s work goes beyond Gandhi’s ideas and create critical perspective on the complexities
of social change in Indian society. In short the novel advocates the Gandhian thoughts and philosophy for eradication of
cast system in our country.

IV. GANDHIAN THOUGHTS IN THE NOVEL ‘WAITING FOR THE MAHATMA’

Gandhian thoughts non-violence and satyagrah have influenced the overall spirit of the freedom struggle. In waiting for
the Mahatma the protagonist Sitaram initially drawn to the nationalist movement’s violent aspect. However through the
encounter with the character Bharati, who embodied the Gandhian principles. Sitaram learns the power of principle like
non-violence. This novel emphasizes on the importance of the nonviolent means in achieving the social and political
change. This novel even emphasizes on the Gandhian principles like simplicity and self reliance. These principles are
echoed in the female protagonist Bharati in the novel. Bharati influenced the Sitaram who is also transformed for the
same kind of changes and who give up his materialistic desires and started to follow the modest life. In short the novel
waiting for the Mahatma by R. K. Narayan reflects the certain aspects of the Gandhian thoughts including the principles
of non- violence, simplicity and self- reliance and pursuit of truth and moral values. The novel explores the broader
themes and conflicts of the freedom struggle era while offering insights into the transformative power of Gandhian
ideals.

V. CONCLUSION
The novel waiting for the Mahatma shows how the Gandhian thoughts and philosophy has reflected in the novel
‘Waiting for the Mahatma’ of R. K. Narayan. The novel explores the main protagonist Sriram’s journey from the
common man to Satyagrahi. Mulk Raj anand reveal deep influence of Gandhian philosophy, he has emphasized more
and more on the social problems of poor, downtrodden, oppressed, low cast of Hindu society and their inhuman
exploitation. Mulk Raj anand himself great influenced by the Gandhian thoughts therefore it is observed in his writings.
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Challenges in New Education Policy for Inclusion
of Socially Backward Students in Higher
Educational Institutions

Dr. Amar L. Powar
Shivaji University, Kolhapur, India

Abstract: The present paper highlights about inclusion of socially backward students in the higher
education institutions. After the seventy five years of independence of the nation there is always question
about the inclusion of backward class in the higher educational institutions. New education policy has
declared that the admission process will be inclusive for all male female as well as socially backward class
students and everyone. Most of such students are from the rural area and there is need to create awareness
among such students about the facilities available for admission and the future prospectus of that course or
degree which has created negative impact on them. There is poor employability after completion of the
degrees in the higher education and students need to fulfill the economic needs of their family therefore
many students are away from the higher education and they are facing their own social and economic
problems and they are not in the main stream education. In short it is challenging to include all classes of
the society in the main stream of higher education and it will be the problem in the new education policy
20220 as well. There is serious, inclusive and best multidisciplinary courses need to be available to the
students in higher educational institutions which will be more fruitful and best employment opportunities
need to make available

Keywords:. Inclusive, New education policy, socially backward classes

I. INTRODUCTION

The central government at certain break has accepted new changes in the education sector with new educational policy.
The central government has adopted new changes in educational sector with the help of new educational policy. It is
expectations of everybody that new educational policy will accept the every aspects of the society and make them
available every opportunity of the education. Inclusion in education always focuses on the equal opportunities to those
who are deprived from the educational opportunities than others. Inshort it must be the equal opportunity to every part
of the society or education must go to every part of the society. The education policy must plan to support the
individualized educational plans for every different kind of the society because all students are from the same social,
economical background their demands and needs are different, if New education policy plan as per the individualized
educational plan then it will become more fruitful and it will go to every part of the society. Actually it is very easy to
plan something at government level but while it is implementing in the reality there are many difficulties. So it is the
question before the researcher that whether this new education policy will enhance the inclusion practices for all the
deprives classes of the society.

II. THE NEW EDUCATION POLICY
The NEP 2020 also acknowledges the social disadvantages faced by the certain groups such as Schedule caste (SC)
Schedule tribes (ST) The other backward classes (OBC) the economical backward sections of the society. The hew
education policy wants to focus more on these marginalized groups of the society.
2.1. The new education policy also advocates the existing reservation policy for the SC, ST and OBC people in the
higher education policy in higher education to support these deprived classes. 2.2 NEP supports the deprived classes
with the Scholarship and financial support, in order to complete their higher education and to remain competitive with
the other students and to overcome on the economical problems of them for their higher educatign.
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2.3 The new education policy aims to establish special education zone in disadvantage area in order to make available
the educational infrastructure to the marginalized communities and to promote them in the higher education. Because
most of the students in our country are from the hilly or rural region and such facilities of higher education are not
available to them.

2.4 NEP 2020 aims to provide the bridge course and remedial coaching to the deprived classes in order to cope up with
their peers in the class. It is very vary at every class that students are from the different background and at such higher
institute the students from the marginalized community are not able to cope up with their other peers in the class
therefore with the remedial coaching all students can able to cope with the present situation.

2.5 NEP aims to promote the inclusive education to all type of the students from the different backgrounds. There
should be no any king of hierarchy in the education structure in the higher education.

I11. DIFFICULTIES IN INCLUSION OF DEPRIVED CLASSES IN HIGHER EDUCATION
It is very systematically shown in the new education policy that they will implement the new education policy to
include all sectors of the society including the backward classes. But there are many problems in order to make it equal
to everyone.
3.1 The NEP suggests adopting the existing reservation policy in the higher education policy in order to make equal
opportunities to everyone. It is found that already there are many vacant posts are available in the central universities
and state universities of backward classes for both recruitment and admission and therefore there must be some special
efforts must be taken in order to promote the reservation vacancies.
3.2 About the financial help and scholarships to the backward class students, it is found that there is no uniformity in
the circulation of financial help to the backward class students in all states of the country. In most of the places students
have to protests for their financial support and assistant. It is read in the news paper that students from the schedule
caste, schedule tribes got admission in the foreign university for the higher education but still they are waiting for the
scholarship from the Maharashtra state Government.
3.3. It should not be only on the paper about the special education zone in NEP 2020 but it must be establish with the
priority in the various region of the nation.
3.4 Teachers and professionals must be well trained for the remedial coaching and bridge courses of the students to
cope up with their peers. Otherwise it will remain as only policy and students will not match with their fellow students
for their learning and they will naturally likely behind in learning the existing structure of the class.
The NEP 2020 emphasizes the importance of inclusion and equity in education, with a focus on addressing the needs of
marginalized and disadvantaged groups, including backward classes. But as researcher it is found that this policy should
be only planned and not implemented successfully for the well being of the different marginalized classes.

IV. CONCLUSION
It is good thing that we should always change with new changes and education section is not exception for this
therefore the new education policy is new change in education sector but it must have equal opportunities for everyone
that is the expectation. It is challenging that this NEP 2020 should be equal opportunity to everyone especially to the
backward classes.
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different smart phones. E-commerce usage will
offer some protection between firm's
performance and the effect of globalization,
Conclusion ;-

Glabal firms get more performance
improvement from ecommerce use and also
have greater resources and scope 1o use.
Through globalization firms are easily entered
into new market and expand its business. There
is direct relationship between globalization and
e-commerce like when technology is growing
people are getting more attracted towards online
shopping due to its easy accessibility. Due to
globalization increased world trade, increased
competition, increased awareness of foreign
culture and get more wealth eguality throughout
the world. Due to globalization adoption of
technological innovation took place. Overall
improves financial system of our country.
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ABSTRACT

The present paper s a modest
endeavour to discover the connection between
Annie and her mother from her autobiographical
attitude. It deals together with her projection of
mother through memories. It also brings out the
diverse aspects and one-of-a-kind features of
her mother's character. It additionally explores
her new style of autosociobiographical writing.
It additionally confirms the extensive role of
mother in her existence. Being a very
autobiographical account of her mother, it
additionally covers the complete social
conventions and traditions of lower working-
class society. It is an exploration of womanhood
portrayed by a French feministic writer, Simone
de Beauvair.
Keywords: autosociobiographical, Annie
Ernaux, Simone de Beauvolr, feminism etc.
Introduction

Annie Ernaux is a French famous writer,
who was born on 1st September 1940 In
Lillebonne. Her initial three autographical books
are Wiped Out, What They Say Goes and The
Frozen Lady. Her autesociobiographical books
are like A Man's Place, A Lady's Story and
Disgrace. 5he is likewise known for the
aggregate self-portrayal, The Years, that
embodies the social and social history of France
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since her introduction to the world in 1940 to
2007.

Annie Ernaux’s personal fiction has
reclassified the class with its pathbreaking style
of inconspicuous examination of human brain
science, social climate and feministic concerns.
Herworks are known for its soclal documentation
of French life during the emergency of universal
conflicts. A Lady's 5tory by Annie Ernaux Is a
story that makes sense of the close connaction
between the writer and her mother. It depicts
the writer's maother as a spouse, as a mother
and particularly as a lady. As journal, the writer
brings us into certainty and portrays her mom's
previous history. The depiction of her mother
mirrors a touch of women's liberation. Ermaux
frequently aliudes 1o Simone de Beauvoir, whose
“The Second Sex” makes sense of how a lady's
decisions, choices, and even contemplations
were shaped by monetary and social
circumstances. It portrays the most commaon
way of turning into” a lady with a lady's point of
wview, It is a close study on the existence of a
lady from her initial age to advanced age. Annie
Ernaux, was awarded the Mobel Prize in
Literature 2022.

Once the paragon of beauty and youth,
the author's mother dies in the old people’s
home. Her journey of life comes to an end in a
pitiable situation as she is left alone in the
hospital fighting against her old age and
diseasa. The novel resumes with the tragic death
of her mother. She registers the traumatic
experience of her life as she writes,

My mother died on Monday April 7 inthe
old people’s home attached to the hospital at
Fontolse, where | had Installed her two years
previously, (Ernaux 1992:1)

Her mother’s sad demise leaves her with
a ton of her pleasant and unpleasant
recollections and she overpoweringly note down
the whole kaleidoscope of her shocking
biography. She can expound on her mom with
significant episodes. She expounds on her fast

a long time as follows:

I shall continue to write about my
muother. Sheis the only woman who really meant
something to me and she had been suffering
from senile dementia for two years. Perhaps |
should wait until her illness and death have
merged into the past, like other events In
my life—my father's death and the breakup with
my husband—sothat | feel the detachment
which makes it easier to analyze one’s
memaories. (Ernaux 1992:11)

She remembers her mother one who
comes from the lower working-class family of a
small town named Yvetot, bormn in 1906, the
fourth in a family of six. From her early days—
"she had a violent temper,” and “she was intense
in everything she did” (Ernaux 1992:11)

The author registers the poverty-stricken
childhood of her mother as follows:

My mother’s childhood, in a nutsheall: —
an insatiable appetite. She wolfed down the
makawelght on her way back from the bakers.
“Until | was twenty-five, | could have devoured
the whole sea, and all the fish with it1" —the
six children packed into one room, sharing a
bed with one of her sisters, the bouts of
sleepwalking, when she was found standing in
the courtyard, sound asleep, her eyes wide open
. . . —the dresses and pairs of shoes
handed down from one sister to the next, a rag
doll for Christmas, the apple cider that
ruined one’s teeth. On the other hand: —going
for rides on the old  carthorse, skating on the
frozen pond in the winter of 1516, skipping
games and hide- and-sesk, and the insults
thrown at the "young ladies” who went to the
local convent school ({these Insults were
accompanied by the ritual sign of contempt—
turninground and slapping one's bottom
sharply); —leading the full outdoor life of a little
country girl, displaying the same
knowledge as the boys: sawing wood, shaking
the fruit off  apple trees, and killing hens by
plunging a pair of scissors down their throat.
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There was, however, one difference: she made
sure no one touched her “place.” (Ernaux
1992:16-17)

Her mother purposely imitated and
created propensities for 2 tip top society to
increase her expectations of living as she used
to can't stand her lower-class economic
wellbeing. She was debilitated with the hardship
and embarrassment for being at the lower part
of social stepping stool. Thus, she endeavorad
to destroy it through her steady commitment
with the taste and side Interests of the high
society as the creator enlists her change as
follows:

My mother was the one with the proud,
violent temper. She was aware that she belonged
to the ower class and she resented it, refusing
to be judged according to her social status
alone. She would often say of the rich, “They're
no better than us.” She was anattractive
blonde with gray eyes, pleasantly plump and
bursting with health. 5he read anything
she could lay her hands on. She enjoyed singing
the latest popular songs, making-up and
going out with friends to the cinema or to the
theater, to see Roger la Honte and Le
Paitre de Forges. Always ready for a “ bit of fun”
(Ermaux 1992:21)

The industrialization carries wrongs
alongside it as her family with the exception of
the most youthful sister, have nearly met their
disastrous demise by being alcoholic. Her
mother and her most youthful sister made due
as they were absolutely teetotallers. She
addresses the age of her experience as her point
of view with respect to the marriage were very
universal. The writer composes:

For a woman, marriage was a matter of
life or death. It was either the hope of “making
it work together” or else hitting rock-bottom. So,
one had to be able to recognize the man who
would make a woman happy. Naturally, not a
farmer’s boy, evenone with money,  with
whom one would end up milking the cows in a

village without electricity.  (Ermnaux 1992:23)

Being steady and diligent lady, Annie’s
mother came to a significant status after her
marriage. She was to some degree effective to
annihilate her needinass, She took in the craft
of taking care of predicament being engaged
and aggressive. She could bear the cost of
certain conveniences for her family that were
distant to her neighbars. Her solid unequivocal
nature and fixed objective of life assisted her
with accomplishing the set points and dreams
of her life. The couple had the option to satisfy
their fantasies as it is portrayed:

She was Iin charge of the store, the
accounts and the orders and reigned supreme
over  all money matters. Over the years they
came to enjoy a higher standard of lving than
the other working-class people around them.
They eventually succeeded in buying the
premises, as well as the small adjoining house.
(Ernaux 1992:36)

Her mother's superseding concern was
to raise the societal position of her loved ones.
She was a functioning lady who didn't carve out
adequate opportunity for her kids as opposed
tothe clients, Her whole life was fascinated with
the worries of family. She was dependably
inguisitive to know each and everything
occurring around her. 5he was an ideal model of
womanhood as she had interests in different
parts of life. The creator portrays her inclination
sultabily as follows:

She longed to learn the rules of good
behavior and was always worrylng about social
canventions, fearful of doing the wrong thing.
She longed to know what was in fashion,
what was new, the names of famous writers,
the recent films in release— although she
didn’t go to the cinema, she hadn't time—and
the names of the flowers in  gardens. She
listened attentively when people spoke of
something she didn’t know, out of curlosity,
and also becauwse she wanted to show that she
was eager to learn. Inher opinion,  self-
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improvement was first and foremaost a guestion
of learning and nothing was maore
precious than knowledge. (She would often say:
"One must occupy one's mind.”) Books were
the only things she handled with care. She
washed her hands before touching them.
[Ernaux 1992:44)

After the passing of her husband, the
writerr noticed changes in her mother's way of
behaving. She frequently stayed to be the
paragon of uprightness and an ideal social
individual as she acquired from her youth. Her
excursion from a lower-class manufacturing
plant young lady to the proprietor of the staple,
and a bereft grandma was not a simple. Clearly,
she had shaped herselftomeet the two closures,
The creator shockingly found out about her
narmal hankering as she states:

We discovered that the things we
considerad unimportant meant a lot to her:
everyday news items, crime, accidents, being
on good terms with ona’s neighbors, and trying
not to “trouble” people. (Ernaux 1992:63)

The author, Annie Ernaux suffers from
the memaries of her dead mother as she
poignantly discusses about her death:

She died eight days before Simone de
Beauvoir, She preferred giving to everybody,
rather than taking from them. (Ernaux 1992:90)

The affection disdain connection among
Annie and her mother continued all through their
life. She was unable to demy her mom’s liberality
and generosity. Her mom was insubordinate by
changing her societal position through monetary
circumstances. She was not feministic yvet a
warrior one who attempted to accomplish her
ohjectives. She was the real projection of a
woman portrayed by Simane de Beauvoir,
References:
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ABSTRACT :-

The present research paper has been
undertaken ta focus and explore the relationship
hetween Patanjali's Ashtanga Yoga and Physical
Education. Also it would study in detail
Patanjali's Ashtanga Yoga as Yama, Niyama,
Asana, Pranayama, Pratyahara, Dharana,
Dhyana, Samadhi. However, the present
investigation aims to highlight and examine the
effects of Asana, specially Bhujanga Asana
exercise on the fexibility of players.

Asana, is one of the crucial aspects of
Fantanjalie’s Ashtanga Yoga. As concerned 1o
Asana, Bhujanga Asana is considered to improve
the flexibility of player. On this consideration,
the present research paper would examine the
effect of Bhujanga Asana exercise on flexibility
of players. Therefore, it is this study consists,
Asana training to experimental group and
control group by using experimental method. 5o
this research paper is to focus and to know the
existing flexibility and improved flexibility which
would be measured by, Liner measure ment
flexibility test.

Also, Dhwana (Meditation) is one of the
crucial Ashtanga Yoga. Meditation occurs
through the practices of Pranayama. It would
help in the exercise of Bhujanga Asana, so (it
would also study that its relation to Asana and
fitness of player.
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HIGHLIGHTS

GRAPHICAL ABSTRACT

e The rapid synthesis of Ag-doped silica
coatings and the quick assessment of
their antibacterial activity.

e A Self-cleaning ability of coatings was
checked by spreading dust on coatings
and applying water drops to clean them.

e The robustness of the coatings was
evaluated by sand impact test and water
jet test.

e Antibacterial activity of the modified
coatings was higher against the Gram-
negative bacteria than Gram-positive
bacteria.

ARTICLE INFO ABSTRACT

Keywords:
Superhydrophobic
Sol-gel method
Dip coatings
Antibacterial

The contamination of healthcare and industrial surfaces by microbes, particularly antibiotic-resistant strains, has
stimulated more excellent studies into creating effective antibacterial coatings. This work presents the rapid
synthesis of metal nitrate (Ag) doped methyltrimethoxysilane (MTMS) coatings and the quick assessment of their
antibacterial activity. The coatings were challenged with Gram-positive and Gram-negative bacterial cultures.

The surface roughness of the modified coatings increases from 23.15 nm to 51.17 nm, and the corresponding
water contact angle increases from 97° to 154°. Electron micrographs of the Ag/SiO; coatings revealed a highly
porous network of silica particles on the glass surface. The Ag/SiOy coatings showed moderate antimicrobial
activities against Gram-positive bacteria (Staphylococcus aureus) whereas strong antibacterial properties against
Gram-negative bacteria (Escherichia coli).

1. Introduction

Due to their superior qualities and numerous applications, multi-
functional flexible coatings have gained significant attention in the last
ten years. Numerous industrial applications are possible with them,

* Corresponding author.
E-mail address: mahadev.shedam@yahoo.com (M.R. Shedam).

https://doi.org/10.1016/j.matchemphys.2023.127865

including those for personal electronics and medical equipment [1-4].
Because of the need for transparent, sterile, rigid, self-cleaning, pro-
tective surfaces, these responsive coating materials based on
organic-inorganic blends are heavily focused on antibacterial applica-
tions. Antibacterial surfaces also have prime importance in various
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industrial products like textiles and fabrics, water treatment plants,
facial masks, personal protective equipment, air conditioners, food
processing, and packaging because they can kill or stop the growth of
bacteria [5-7]. Pathogenic bacteria cause infectious diseases, which are
a more significant threat to human life and result in huge losses. The
second leading cause of human death is bacterial infections, accounting
for approximately 17 million deaths per annum and 64% of all those
needing to be hospitalized worldwide. Also, extensive use of antibiotics
against bacterial infections gradually reduces the efficiency of these
antibiotics as bacteria develop resistance to antibiotics [8-10]. So, it is
legitimate to develop characters with extensive antibacterial properties
and the potential to evolve into powerful tools for infection
management.

The primary classification of antibacterial surfaces contains (a)
bacteria-repulsive, anti-biofouling surfaces, which are resistant to pri-
mary bacterial adhesion, and (b) antibacterial surfaces, usually boosted
with an antibacterial agent to kill bacteria.

The properties considered for synthesizing bacterial anti-adhesive
surfaces are free energy, surface charge, zeta potential, and wettability
[11-13]. However, numerous investigations into surface wettability
have shown that both superhydrophobicity and superhydrophilicity
prevent bacterial adherence [13-15].

The synthesis techniques of antibacterial surfaces include the
incorporation of an antibacterial agent. Various researchers are inves-
tigating various inorganic antibacterial agents. Silver (Ag) is the most
widely investigated of many antibacterial agents [16-19]. Other anti-
bacterial agents investigated are gold (AU) [10,20,21], Copper(Cu) [1,
22], and some metal oxides, viz zinc oxide (ZnO) [23,24], copper oxide
(CuO) [25,26] and titanium dioxide (TiO2) [27,28].

Antibacterial coatings can be created using a range of physical and
chemical techniques, such as physical vapor deposition (PVD), Chemical
vapor deposition (CVD), electrochemical deposition, and sol-gel depo-
sition. Each technique has its own unique advantages and disadvantages
and can be used in different applications [29-31]. However, the sol-gel
method has many advantages over other coating methods, such as
excellent chemical homogeneity, low-temperature synthesis, and the
ability to control particle size and shape. It is also a potent tool for
producing glasses of varied compositions [32]. Sol-gel technique has
gained much popularity because of its outstanding control over the
texture and surface properties of the materials [33], reproducibility, and
high surface-to-volume ratios of obtained products [34]. Materials
synthesized by the sol-gel process provide suitable matrices for a wide
range of organic and inorganic chemical compounds. Doped sol-gel
materials’ capacity to maintain the dopants’ chemical and physical
characteristics is one of their fundamental characteristics. This charac-
teristic designates such substances as nearly exclusive carriers of various
biologically significant compounds that can be applied in multiple
biomedical applications [35].

Many groups interested in preparing silver-doped silica coatings re-
ported different processing times, ranging between several hours [32,
36-39], and different gelation times ranging between several days [40,
41]. We intended to reduce processing and gelation time by heating and
stirring during the hydrolysis of the precursor. As suggested in our
previous article [42], a slight change in the homogenization and hy-
drolysis process gave us encouraging results in effectively reducing the
processing time and gelation time. In a study, the temperature was
maintained by continuous stirring during the hydrolysis of the precur-
sor. The increase in temperature of the precursor effectively reduces the
processing time and the gelation time because aggregation takes place
faster at a higher temperature. Increasing temperature increases the
particle’s kinetic energy, i.e., the particle’s speed, and thus increases the
probability of collision and aggregation. This generally increases the
number of secondary particles with time, thus generally reducing the
gelling time as the reaction temperature increases [43].

Materials Chemistry and Physics 303 (2023) 127865
2. Materials and synthesis
2.1. Materials

Silver-doped SiO, coatings were prepared using the dip coating
method by the sol-gel process. The chemicals used were Methyl-
trimethoxysilane (MTMS), trimethylchlorosilane (TMCS) (Sigma-
Aldrich Chemical, Germany), Methanol (MeOH), and hexane (S. D. Fine
chemicals, India), Nitric acid (HNO3) and silver nitrate (AgNO3) (Loba
chemicals, India).

2.2. Synthesis

The initial solution was prepared from MTMS, MeOH, and distilled
water with a molar ratio of 1:17.63:7.92. In the first step, MTMS, MeOH,
and distilled water were mixed and stirred at 45 °C for 10 min 0.5 N
HNOg, a hydrolysis catalyst, was added to a solution to keep the pH
value of the solution at 3.5 approximately. After stirring for 20 min, an
AgNOj3 solution was added, and the sole was further stirred for 30 min.
The MTMS: AgNOs molar ratio was held constant at 1:0.24. As nitrates
are decomposed easily during heating, AgNOs is one of the best pre-
cursors for silver. During this whole process, the temperature of the
solution was kept constant at 45°.

After the sol was prepared, an optically transparent and ultrasoni-
cally cleaned microscopic substrate was dipped vertically into a sol. The
substrate was kept in a sol for a sufficient time and withdrawn at a
constant rate of 4 mm per second to get the desired uniform thickness of
the coatings. To obtain a strong chemical bond between the substrate
and deposited coatings, the coatings were dried at room temperature for
1 h. All the films were heat treated at 150 °C in the air for 2 h with a
ramping rate of 1 °C/min to obtain transparent and uniform coatings.
After heat treatment, yellowish transparent coatings were obtained.
Some of these coatings were further modified using TMCS as a silylating
agent. These films were dipped in a 0.8% TMCS in hexane for 24 h. After
removing the TMCS solution, the coatings were dried at room temper-
ature for 1 h and thermally cured at 150 °C for another hour.

3. Characterization

A UV-Vis spectrometer (Systronics 119, USA) was used to obtain the
UV-Vis spectra of dried sol in the range of 300-800 nm. To determine IR
spectra, pellets of the powder scratched from coatings were prepared by
mixing the dried sol with a KBr-diluted medium. Pellets were dried for
24 h at 150° Celsius. A Fourier transform infrared spectrometer (FTIR)
(PerkinElmer Model no. 783, USA) is used to record IR spectra in the
range of 4000 to 400 cm™ !, having a resolution of 1 cm™. Surface
morphology and homogeneity of unmodified and TMCS-modified
coatings were investigated using Scanning Electron Microscopy (SEM)
(Model: JEOL-JSM-6360). The coating surfaces’ topography is respon-
sible for a surface’s wettability. The wettability of the unmodified and
TMCS-modified coatings was studied using Atomic Force Microscopy
(AFM Nanoscope E’ of ‘Digital Instruments, USA). The water drop con-
tact angle was measured with a standard goniometer (Ramehart In-
strument Co., USA) equipped with a CCD camera. All contact angles
were determined by maintaining a 10 L water droplet on a coating at
room temperature.

A self-cleaning test is employed to check the self-cleaning ability of
coatings. The mechanical hardness of coatings was checked using jet
spray test and sand impact test. The film attachment method was used to
perform an antibacterial test. The microorganisms used were Escher-
ichia coli (gram-negative), and Staphylococcus aureus, (gram-positive).
Escherichia coli was chosen because these types of bacteria are
accountable for more than 80% of all infections.
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4. Result and discussion
4.1. Optical transmission studies

Fig. 1 shows the optical transmission spectra of the unmodified and
TMCS-modified Ag/SiO» films. The optical transmission of the coatings
occurs in the visible wavelength region, and both are translucent
because they do absorb a small amount of visible light. Both unmodified
and TMCS-modified coatings showed an optical transmission of 79%.

4.2. Fourier transform infrared spectroscopy analysis

The FT-IR transmission spectra for unmodified and modified silver-
doped SiOy coatings named Ag/SiO; are shown in Fig. 2. The charac-
teristic peaks in the spectrum acknowledge the formation of bands.
There are eight absorption peaks at 455 cm ™%, 795 cm ™}, and 1083 cm™*
assigned to three vibrational modes of Si-O-Si bonds. The peak at 455
cm™}, the lowest frequency mode, corresponds to the symmetric Si-O-Si
stretching. A weak band near 795 cm™! is due to the symmetric
stretching of the Si-O-Si bond. The highest frequency mode, 1083 cm ™2,
relates to and fro the motion of the oxygen atom parallel to the Si-Si axis
[44-46]. The peak at 964 cm ! shows the existence of a characteristic
Si-OH bond, while the bond peak at 1385 cm-1 is due to residual or-
ganics. The peak at 1634 cm ! is due to the bending of absorbed water
molecules on the silanol bond with hydrogen bonds. The large band
around 3463 cm ™! is the stretching of the OH groups [47,48]. Addi-
tionally, the Ag/SiO, sample shows new absorption peaks at 836 cm ™!
and 1755 cm 1, which correspond to Si-O-Ag bond vibrations. The two
peaks at 3009 cm™!, and 762 cm’1 are designated to C-H stretching
vibrations. The intensity of these C-H bands increased significantly after
TMCS modification resulting in an increase in water contact angle.
Based on the FTIR bond values, silica matrix formation is conformed
through its respective vibration mode among silanols and siloxanes
[49].

4.3. Wettability analysis

The water droplet contact angle with the solid surface can be used to
estimate the surface’s hydrophobicity. Fig. 3a and b shows images of the
water droplet on unmodified coatings and TMCS-modified Ag/SiO2
coatings, respectively. For these coatings, the contact angle of a water
drop increased from 95 + 2° to 154 + 2°. A lower water contact angle in
unmodified Ag/SiO2 coatings was observed due to the presence of hy-
droxyl groups on the surface of the coatings. These hydroxyl groups help
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Fig. 1. Optical transmission spectra of unmodified and TMCS-modified Ag/
SiO, coatings.
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in the adsorption of water molecules on the coating surface. A greater
contact angle on TMCS-modified coatings shows that the silica coatings
have become more hydrophobic, perhaps because the non-polar —-CHj
groups of the TMCS replace the polar -OH groups on the coating surface.

4.4. Atomic force microscope (AFM)

In addition to the chemical composition, the wettability of coating
surfaces also depends on the topography of the coatings. Fig. 4a and b
shows the standard three-dimensional AFM image and roughness profile
of the unmodified coatings. In contrast, Fig. 4c and d shows the AFM
image and roughness profile of TMCS-modified films on the glass sub-
strates, respectively. The images were recorded at 2 x 2 pmz planar in
contact mode. The root means square (RMS) roughness value of the
unmodified and TMCS-modified Ag/SiO, was obtained to be 23.15 nm
and 51.17 nm, respectively. Compared to unmodified films, TMCS-
modified films have a higher surface roughness value, resulting in a
greater contact angle.

The unmodified and TMCS-modified coatings surface shows a hills
and valleys structure. Unmodified coatings were a smaller number of
short hills, whereas TMCS-modified coatings have a more significant
number of growing hills projecting upward. This increase in the number
and height of the hills in TMCS-modified coatings contributed to
increasing contact angle. The low surface contact area due to hills and
valleys on coatings prevents water from penetrating valleys. Due to this,
water cannot wet the surface leading to a superhydrophobic surface.

4.5. Surface morphology studies

The surface microstructure of the unmodified and TMCS-modified
coatings was examined through SEM. The critical parameter for mak-
ing hydrophobic surfaces is surface roughness. Two-dimensional FESEM
images of unmodified Ag/SiO» (Fig. 5a-b) and TMCS-modified Ag/SiO2
(Fig. 5¢—d) coatings show highly porous 3D structure with a micro-nano
roughness which is responsible for the wettability. Unmodified Ag/SiO2
shows varying grain sizes ranging from 1 to 7 pm and a nonuniform
distribution of these grains. TMCS-modified Ag/SiO2 shows the desired
surface morphology of coatings with a highly porous surface. The grain
size ranges from 1 pm to 2 pm. As clearly seen, the unmodified and
modified coatings have a particle size distributed over a range of 250
nm-320 nm. This micrograph shows the high degree of continuity in the
silica particle’s porous network. This porosity leads to hydrophobicity.

4.6. Self-cleaning ability of coatings

The Lotus leaves demonstrate self-cleaning properties. As the water
falls on a lotus leaf, it collects all the debris in its path and rolls off
quickly, leaving a clean leaf behind. The self-cleaning ability of super-
hydrophobic coatings was demonstrated using this characteristic of
lotus leaves. Upon contact with the rough surface of the super-
hydrophobic surface, water drops adopt a round shape and flow off
quickly. Additionally, dust particles accumulate at the tips of the rough
structure, which facilitates the accumulation of dust particles by the
spherical water drops [6,7]. Compared to rough superhydrophobic
surfaces, dust adheres to water drops much more strongly. Rolling water
drops can readily self-clean dust particles between submicron and
millimeter sizes on the lotus-leaf-like superhydrophobic surface.

The self-cleaning ability of unmodified and TMCS-modified coatings
was verified. Normal dirt is used as dust as coatings are most likely to be
exposed to this dirt. Dust was arbitrarily scattered over both coatings. A
small drop was formed using a syringe and slowly placed on a substrate
with dust inclined to roll off the drop. A water drop on TMCS-modified
coating effectively collects dust during roll-off as shown in Fig. 6a. With
the minimum inclination required to roll the drop, water droplets on
TMCS-modified coatings collect dust and break after leaving the coating.
An area of 2 x 2 cm2 of TMCS-modified coating was cleaned with only 5
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Fig. 3. Water contact angle measurement of (a, b) unmodified and (c, d) TMCS-modified Ag/Sio, coatings.

water drops. This self-cleaning ability of TMCS-modified coating was
tested more than 20 times, and the results specify the outstanding self-
cleaning property. An unmodified coating also shows self-cleaning
ability, but the equal area with the approximately same amount of
dust required a greater number of water drops to clean the coating as
compared to TMCS-modified coating.

4.7. Mechanical robustness of coatings

The morphology of surfaces can be altered by dynamic impacts,
which can lead to a decrease in superhydrophobicity. The coating was
evaluated under two different dynamic impact scenarios (sand impact
and water jet impact).
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Fig. 4. 3D AFM image and roughness profile of unmodified (a, b) and TMCS modified (c, d) Ag/Sio, coatings respectively.

4.7.1. Water jet impact test

Superhydrophobic coatings must be mechanically stable in order to
be useful in practical applications. High-speed water droplets in the
rainy season can degrade the micro-nano surface morphology of the
coating, resulting in a loss of superhydrophobicity characteristics. In
order to assess the structural strength of superhydrophobic coatings,
water jet tests have been conducted. A water jet generated from a 20 ml
syringe was sprayed over the superhydrophobic coatings at 3-4 cm
above the surface. As the maximum speed of the water drop in rainfall is
8 m/s, the jet’s velocity was maintained at 8-9 m/s Approximately [50].
At this impact velocity, the dynamic pressure exerted by the water jet on
the surface of the coating was 32 kPa-40.5 kPa.

Upon impact, with unmodified and TMCS-modified coatings a water
jet repelled quickly away without spreading. Fig. 6b shows the photo-
graph of the impacted water jet on TMCS-modified. These tests were
conducted with measurements of WCA every 10 s until the value exceeds
the superhydrophobic threshold. A TMCS-modified coating remained
superhydrophobic up to 200 s.

4.7.2. Sand impact test

In outdoor applications, superhydrophobic coatings are subjected to
harsh conditions including collisions with particles. By destroying the
coating’s surface or altering its surface chemistry, these processes will
negatively impact the coating’s chemical or structural properties.
Therefore, sand impact tests were performed on the coatings after being
prepared. Containers with sand were positioned 10 cm above the spec-
imen which was inclined at 45°.

For each impact cycle, 10 g of 0.3-0.5 mm-sized sand particles were
employed. For this, a laboratory setup for testing dynamic impact
resistance was used as discussed in the previous chapter. The outcomes
for both unmodified and TMCS-modified samples are shown in Fig. 6c.
With each passing cycle of the sand impact test, both coatings lose their
hydrophobicity. After the 5th (50 g) cycle, the unmodified sample lost its
hydrophobicity, and WCA drops to 85° + 2°. TMCS-modified sample
shows the best performance even after 12 cycles (150 g) and holds its
water-repellence properties. After the 13th (130 g) cycle TMCS-modified
coating also loses its superhydrophobicity and WCA drops to 148° + 2°.
After this, both the coatings were challenged by the sand impact from
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Fig. 5. Scanning electron microscope images of different magnifications for unmodified (a, b) and TMCS-modified Ag/Sio, coatings.

different heights (20/30/40/50). A 10 g. Of sand was used for each
height. With the increase in height, the impact velocity of sand particle
increase, and the tolerance of hydrophobicity decreases.

For each impact cycle, 10 g of 0.3-0.5 mm-sized sand particles were
employed. For this, a laboratory setup for testing dynamic impact
resistance was used as discussed in the previous chapter. The outcomes
for both unmodified and TMCS-modified samples are shown in Fig. 1a.
With each passing cycle of the sand impact test, both coatings lose their
hydrophobicity. After the 5th (50 g) cycle, the unmodified sample lost its
hydrophobicity, and WCA drops to 85° + 2°. TMCS-modified sample
shows the best performance even after 12 cycles (150 g) and holds its
water-repellence properties. After 13th (130 g) cycle TMCS-modified
coating also loses its superhydrophobicity and WCA drops to 148° +
2°. After this, both the coatings were challenged by the sand impact from
different heights (20/30/40/50). A 10 g. Of sand was used for each
height. With the increase in height, the impact velocity of sand particle
increase, and the tolerance of hydrophobicity decreases.

A simple experiment was carried out to prove the presence of an air
layer on the superhydrophobic coating. For this, a superhydrophobic
coating and pristine glass substrate were immersed in water (Fig. 6d and
e). Surfaces of pristine substrates and superhydrophobic samples exhibit
a distinct phenomenon. Capillary force makes water climb some dis-
tance along untreated substrates, but superhydrophobic surfaces never
allow water to contact the sample.

4.8. Antibacterial studies

Ag/SiO, coatings’ antibacterial efficacy was evaluated against Gram-

positive and Gram-negative microorganisms using the film attachment
method. Staphylococcus aureus, and Echerichia coli were the microbes
employed. The immaculate glass slide served as a control (reference).
The outcomes of the antimicrobial activity of pristine, unmodified, and
TMCS-modified coatings are depicted in Fig. 7. The control samples
revealed no zone of inhibition, and it was possible to see bacterial
growth on or near the glass. TMCS-modified coating displayed strong
antibacterial activities against Gram-negative bacteria (Escherichia coli)
as shown in Fig. 7a and moderate antimicrobial properties against
Gram-positive bacteria (Staphylococcus aureus) as shown in Fig. 7b. The
antibacterial activity of TMCS-modified coatings increases as wettability
increases. The TMCS-modified coatings showed the highest inhibition
zones. This highest inhibition is due to the high surface area of the
TMCS-modified coatings [51]. The microparticles can easily attach to
the cell membrane of bacteria, tunnel through it, and pile up there.
Silver ions are released into the bacteria’s nuclei by Ag/SiO2 through
slow oxidative dissolution, resulting in their death [52,53]. The bigger
zones of inhibition were observed for the TMCS-modified Ag/SiOy
coatings for both bacteria. The antibacterial activity of the
TMCS-modified Ag/SiO; coatings was higher against the Gram-negative
bacteria than Gram-positive bacteria. It could be because Gram-positive
bacteria contain a higher level of peptidoglycan, which resists silver
particles [54]. Additionally, this difference in activity could be caused
by differences in the structure of bacterial cell walls. In gram-positive
bacteria, the outer membrane possesses a more complex structure and
restricts the entry of many substrates and compounds, including
micro-nano particles [55].
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Fig. 6. Self-cleaning ability of TMCS-modified coatings (a), water spray jet test (b), sand impact test (c) and experiment to prove stable air layer on coatings (d, €).
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5. Conclusions

Superhydrophobic coatings with antibacterial properties were
fabricated rapidly by in situ sol-gel method. The micro-nano roughening
effect of the coating surface favors the construction of superhydrophobic
surfaces. At the same time, incorporating the silver particle into the
silica matrix provides an antibacterial property to the coatings. This
method of multi-functionalizing simple glass with one material is helpful
in various industries. This method is expected to become a formidable
platform for manufacturing multifunctional materials. Though these
antibacterial coatings provide various advantages in terms of mini-
mizing bacterial transmission and avoiding infections, it is crucial to
carefully examine their use for several other bacteria. Furthermore, the
practical applications may need a large surface area which is beat
challenging to produce by using the sol-gel dip coating method. This
may limit the potential use of these antibacterial coatings.
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Abstract

There is a high demand for superhydrophobic coatings that are optically transparent,
mechanically durable, and self-cleaning for everyday use. Researchers have attempted to create
such coatings on glass using silica- polymethylmethacrylate composite through sol-gel
processing. The coatings show a water contact angle of 154° and a dliding angle of 8°. The
coatings also show a good self-cleaning behavior collecting dirt from the coating surface. The
coatings’ mechanical stability was examined using a water jet. The addition of a small amount
of PMMA polymer to the silicaimproves mechanical stability.

Keywords: Silica coatings, Superhydrophobic, Self-Cleaning

1. Introduction:

It is impossible to achieve perfect mimicry in both the arts and sciences. Although
scientists have developed superhydrophobic surfaces with excellent self-cleaning properties by
mimicking the micro/nanostructure and chemical composition of lotus leaves,[1] achieving the
same degree of non-wettability, durability, self-healing, and self-cleaning properties as lotus
leaves on artificial surfaces is a difficult task. In order to use superhydrophobic coatings in
dally life applications, they must possess both high optical transparency and mechanical
durability, which is challenging because surface roughness is a critical parameter for
developing superhydrophobic surfaces. On highly rough superhydrophobic surfaces, the contact
area between the solid and liquid is minimal, and water droplets roll over the surface
effortlessly, collecting dust particles without leaving any traces behind. However, highly rough
surfaces are also brittle and easily damaged by little force, making it challenging to use themin
everyday applications. To make superhydrophobic surfaces highly transparent, the surface
roughness must be smaller than the wavelength of light, and surfaces with roughness values less

than 400 nm can be highly transparent. [2.3] However, the challenge lies in balancing the
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durability and transparency of superhydrophobic coatings. Coatings that prioritize transparency
over durability can only be used in short durations and damage-free areas.

Currently, the focus of superhydrophobic surface research is on practical applications.
Such surfaces can be used in outdoor settings, such as on-road mirrors, car windshields,
building windows, and various metals for anti-corrosion purposes. [4-6] Polymers that have
good film-forming properties, natura hydrophobicity, high optical transparency, toughness, and
flexibility are the idea materials for designing and developing durable and transparent
superhydrophobic surfaces. Adding polymers, even in small amounts, to the inorganic phase
can enhance the overall properties of the composite coating, particularly its mechanical
durability and optical transparency. [7-9] Researchers have developed transparent
superhydrophobic films using various techniques, such as modifying silica nanoparticles with
hydrophobic polydimethylsiloxane [10], synthesizing raspberry-like SiIO2/polystyrene particles
[11], and preparing superhydrophobic porous polymer coatings. [12] However, these methods
have limitations such as large contact angle hysteresis, weak mechanical stability, and white
color.[13] In the current study, the researchers found that adding a small amount of
Poly(methylmethacrylate) (PMMA) polymer to sol-gel processed silica sol resulted in a
superhydrophobic coating with better optical transparency and scratch resistance. However,
increasing the amount of PMMA reduced the mechanical durability of the coating. The study
proposed a simple and direct method for creating semi-transparent, durable, and self-cleaning
superhydrophobic coatings.

2. Material and synthesis
2.1 Materials:
Tetraethyl orthosilicate (TEOS 98%), poly(methylmethacrylate) (PMMA), and N,N-
dimethylformamide (DMF) were purchased from Sigma Aldrich, USA. Methanol
(MeOH), and ammonia solution (NH3OH), were obtained from Loba Chemicals, India.
Methylene
2.2 Synthesis of Super hydrophobic Coatings
Initially, a mixture was prepared by adding 5 ml of double distilled water and 1 ml of 0.5
M ammonia solution to 20 ml of ethanol with continuous stirring. After stirring for 1 hour, 5 mi
of TEOS was sowly added drop by drop to the mixture, and stirring was continued for an
additional 2 hours. Meanwhile, a solution of 5mg/ml PMMA in DMF was made. Silica sols
containing 2%, 4%, and 6% PMMA were prepared by adding the PMMA solution to previously
prepared silica sol and stirring the mixture for another 4 hours. Glass substrates were then dip-
coated with the sol using a dipping rate of 5 mm/s and withdrawal with same. The deposition
time varied from 5 to 10 minutes. All the experiments were conducted at room temperature. The
dip-coated substrates were air-dried at room temperature for 1 hour and then annealed at 150° C
for 4 hours with aramping rate of 2° C per minute.

3. Characterization

The surface microstructure of the coatings was examined through Scanning Electron
Microscopy (Model: JEOL-JSM-6360). Fourier Transform Infrared Specgroscopy was used to
anayze the chemical compositions of the coatings, while a UV-Vis spectrophotometer
(Systronics 119, USA) was used to measure the optical transmission of the coatings. Optical
photographs and videos were captured using a Canon Digital Camer (1500 D). The contact
angle of water was measured at ten different positions on the samples using a contact angle
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goniometer (Ramehart Instrument Co., USA), and the average value was taken as the final
value. The saf-cleaning ability of coatings was examined by applying water drops to the
coating surface with dirt.

4. Result and discussion
4.1 FTIR Studies

The FTIR spectrum of the unmodified, 4 vol. % PMMA modified, and 6 vol. % PMMA
modified silica coatings are shown in Fig. 1.
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Fig. 1 FTIR spectra of unmodified silica (a), 4 vol. % PMMA (b), and 6 vol.% PMMA (c) modified silica coatings

The figure labeled as Fig. 1(a) illustrates the IR spectrum of unmodified silica, which
displays a band at 3424 cm? indicating the presence of surface hydroxyl groups [14] and
adsorbed water (the Si-H,O flexion) at 1636 cm™. [15] The spectrum also shows a characteristic
band of unmodified silica such as a Si-O stretching mode of Si-O-Si linkages at 1095 cm and
at 810 cm™. [16] The peak at 1728 cm? in Fig. 1b and c is attributed to the ester group in
PMMA [17] The peak at 2953 cm? is due to the symmetric stretching vibration of the C-H
bond corresponding to a non-polar CHs group in PMMA [18] which is responsible for the
increase in constant angle for PMMA-modified coatings. The presence of the silanol group (Si-
OH) stretching is shown by the peak at 3444 cm™.[19] Both spectrum 1b and ¢ show a peak at
1095 cm? is attributed to the Si-O stretching mode of Si-O-Si linkages.[20] This confirms that
polymer chains had been successfully grafted on the surface of silica modified by PMMA.

4.2 Optical Transmittance

The relationship between hydrophobicity and transparency is affected by the roughness
of the surface. When a surface is rough, it scatters light and reduces the amount of light
transmitted, which makes it harder to achieve high transparency in the visible range. To achieve
better transparency, the surface nanostructures should be controlled to be less than 400 nm.
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Fig. 4.2 Transmittance study of pure silicaand PMMA-modified silica coatings.

The Transmittance of superhydrophobic coatings on glass was measured using a UV-Vis
spectrometer (Systronic 119, USA). From the above spectrum, it is clear that the transmittance
of the coating increases with increasing the vol. % of PMMA. A 6 vol. % PMMA-modified
silica coatings show the highest transmittance. The surface roughness of these coatings was
measured using a surface profilometer (Ambios XP-1 Model). At a specific location, the
surface roughness was measured ten times, and for each sample, the average of the five
measurements was cal cul ated.

As shown in the table.1, the surface roughness of the film increases with an increase in the
concentration of PMMA in base silica sol.

Table 1 surface roughness (Rg), transmittance, and contact angle values of unmodified silica, 2 vol. % PMMA modified silica, 4 vol.
% PMMA modified silica, and 6 vol. % PMMA modified silica coatings

Sample Roughness R, Transparency Contact

(nm) (%) Angle
Pure Silics 15.5 87 85
2vol. % PMMA in Silica 27.8 91 126
4vol. % PMMA in Silica 45.6 96 154
6 vol. % PMMA in Silica 37.3 96 135
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4.3 Surface morphology studies
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Fig. 4.3 SEM micrograph of Silica coatings without PMMA (@), 2% PMMA (b), 4% PMMA (c), and 6% PMMA (d)

The coatings that contained 4 vol % of PMMA in silica had the highest water contact
angle after 10 minutes of deposition compared to other coatings compositions. SEM imagesin
Fig. 4.3a showed that the coatings prepared without PMMA had a homogenous morphol ogy,
resulting in a low contact angle. Coatings with 2%, 4%, and 6% of PMMA have
nonhomogeneous morphology, which is desirable for a higher contact angle. Coatings with
PMMA showed a porous morphology with the highest porosity for a coating with 4% PMMA.
The coatings with 4% PMMA showed a porous interconnected solid layer with micro-nano
scale roughness present in between the structure (fig. 4.3c). The presence of such micro-nano
scaled roughness could easily trap the air, and water could sit on the layer of air in the Cassie-
Baxter state. Further, an increase in PMMA % decreases the porosity and surface roughness
causing the decreases in water contact angle.
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4.4 Water Contact Angle M easurement
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Fig 4.4 Water contact angle for different vol % of PMMA (@) and water droplet photograph of spherical water drop on 4% PMMA
Silicafilm (b)

Fig. 4.4a shows the water contact angle measurement for various vol. % of PMMA-
added silica coatings. As the vol. % of PMMA increases water contact angle increases and
becomes superhydrophobic for % PMMA modified silica coatings. A contact angle of 154°
was recorded for 4 % PMMA-modified silica coatings(fig. 4.4 a). increase in PMMA
concentration in base sol will decrease the contact angle as the morphology of coatings become
less porous. The water contact angle reduces as the amount of PMMA increases, possibly
because the rough structure formed by silica particles is reduced by the presence of the soft
polymer. When more PMMA is added to the silica, the coating’s optical transmission in the
visible range is improved, as seen in Fig. 4.2. This improvement could be attributed to the soft
polymer’s coverage of the rough scattering centers for light. Fig. 4.4 b shows the optica
photograph of water drop on 4 vol. % PMMA-modified silica coatings.
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4.5 Sdf-Cleaning Ability of Coatings

Fig. 4.5 Self-cleaning abilities of 4 vol % PMMA modified silica coatings

Superhydrophobic coatings have unique self-cleaning abilities due to their water-
repellent properties. These coatings are designed to mimic the natural water-repellent properties
of lotus leaves and other plants, which have evolved over time to keep themselves clean and dry
in wet environments. The term "superhydrophobic" refers to surfaces that are extremely
difficult to wet with water. This is achieved through the use of a coating material that is highly
hydrophobic, meaning it repels water molecules. When water comes into contact with a
superhydrophobic surface, it forms droplets that roll off the surface rather than wetting it.

This rolling action of water droplets on a superhydrophobic surface allows them to pick
up dirt and other contaminants as they roll, effectively cleaning the surface in the process. The
self-cleaning ability of superhydrophobic coatings is due to the fact that dirt and contaminants
cannot stick to the surface due to their water-repellent properties. The self-cleaning properties
of superhydrophobic coatings have numerous applications in a wide range of industries. For
example, these coatings can be used to protect electronic devices from water damage, as well as
to keep buildings and other structures clean and free from dirt and debris. One of the most
promising applications of superhydrophobic coatings is in the field of transportation. By
applying these coatings to the exterior surfaces of airplanes, ships, and automobiles, it is
possible to reduce drag and improve fuel efficiency. This is because the rolling action of water
droplets on a superhydrophobic surface creates a thin layer of air between the droplet and the
surface, reducing the amount of friction and drag.

The unmodified coatings show poor self-cleaning ability whereas modified coating
shows the best self-cleaning ability as shownin Fig. 4.5.
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5 conclusions

Superhydrophobic coatings with self-cleaning abilities have emerged as a promising
solution for a wide range of applications. These coatings not only repel water but aso
effectively clean the surface by rolling off water droplets with contaminants. The self-cleaning
ability of superhydrophobic coatings has numerous practical applications, from protecting
electronic devices to improving the efficiency of transportation. Furthermore, these coatings
have a significant impact on reducing environmental pollution by minimizing the use of water
and chemical cleaning agents. As research continues in this field, it is expected that new and
innovative applications of superhydrophobic coatings with self-cleaning abilities will emerge,
making our daily lives easier and more sustainable.
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A study of amenities in Mauje Ambap village using Q-GIS
technology

Dr. Dinesh Bhandare
Assistant Professor
Shri Vijaysinha Yadav College, Peth Vadgaon

Abstract

In the current situation, the importance of technology is increasing in all areas of the world. In
such a situation, if technology is used in all the work systems, administration, business, structure etc. in
the rural area, solutions to the problems of the rural life can be found in a modern way. In this study, the
current status of amenities and essential services in Mauje Ambap village located in Hatkanangale taluka
of Kolhapur district has been mapped using Q-GIS technology. For this, GPS-Waypoint mobile
application has been used to take the location of all the facilities and put them in the map of Ambap
village. While all the amenities were arranged separately, the problems came to the fore. Inequality is seen
in the distribution of factors like medical, grocery stores, education etc. The map prepared from the said
study can be viewed online with the help of the website to the administration and citizens of Ambap
village so that it will help for future business location.

Keywords: Village Information System, Q-GIS, Health facilities, Grocery, Public Services etc.
1. Introduction:

In today's world it is essential to have complete information about every location
and region. In absence of updated and accurate information about all kind of resources at village
level, the government and people of the nation are handicapped in planning and controlling their
own destiny (Khan, Subhan and others, 2005). For the present study, researcher has used remote
sensing (Remote Sensing) and GIS at various government and private levels. (GIS) technology
has made satellite imagery and statistical information available. Therefore, the level of
development and necessary factors of any region of the world can be estimated. This new
technology can reduce the time and cost for the development of an information system and help
the planners in organizing the data to arrive at precise conclusion and decisions (Sitender and
others 2012).

Village Information System (VIS) is crucial in regional planning of rural development. In
this study, the rural information system of Mauje Ambap village in Hatkanangle taluka of
Kolhapur district of Maharashtra has been studied. The distribution of road network, water
facilities, land use for various purposes, education facilities, construction, other facilities,
essential services etc. in Mauje Ambap can be understood at the local level with the help of
various statistical and geographic information. As a result comprehensive management and
planning of Mauje Ambap village will be easy. Therefore, many problems can be solved
together.

2. Study Area:

The village Mauje Ambap selected for the present study is located in the western part of
Hatkanangle taluka of Kolhapur district of Maharashtra state. 22 km from Kolhapur city. In the
north, Hatkanangle is 23 km north-west of the taluka headquarters and is bounded by settlements
like Talsande in the north, Peth Vadgaon in the east, Ambapwadi in the south and Padali in the
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west. The latitude and longitude position of this village is 16° 81' 88.35" to 16° 86' 22.31" north
latitude and 74° 24' 92.87" to 74° 28' 41.05" east longitude respectively. According to the 2011
census, Mauje Ambap had a population of 6,661. So total houses are 1354. The literacy rate here
is 74.1 percent. As Mauje Ambap is located in the eastern region of Kolhapur district, this
area is a part of Deccan Plateau and the topography here is flat. A very slight difference in
elevation occurs due to local stream mining. The maximum height here from the sea level is 520
m. is The slope of the land is generally from southwest to northeast. The maximum and minimum
temperature observed in Mauje Ambap is 39° C respectively. Average annual rainfall is 600 mm.
Average humidity is 70 percent.

Map No. 1
Location of Mauje Ambap
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Source: Prepared on QGIS software.
3. Objectives of the Study:
1) To create a basic map of rural information system related to facilities of study area.
2) To analyze all existing infrastructure and other amenities.
3) Publish village information system map online on website.
4. Importance of Study:
1) For the purpose of management and planning of the rural area at the local level, the statistical
information about the basic amenities of Ambap village can be obtained.
2) The base map will be useful for the purpose of making suggestions regarding the current status
of Mauje Ambap village and any future spatial planning.
5. Methods of Data collection and Analysis:
Primary and secondary sources of information were used for this study. The primary
information is obtained through direct observation and interviews as well as available service
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facilities using smart phones with the help of GPS Waypoint application in which the absolute
position is obtained. Whereas the secondary information has been collected from various gram
panchayat reports, information, government documents, government reports, census information
etc.

QGIS, an open source software, has been used for analysis and map creation for this
study. Also, the infrastructure map has been published with the help of the website
www.github.com.

6. Limitations of the study:

a) Due to the settlement pattern of Mauje Ambap village, there were difficulties in getting
information about the actual absolute location of service facilities.

b) Since the maps used for this study are to be prepared at the local level, there may be slight
variation in map accuracy. Google image has been used instead of satellite image for this.

7. Explanation of Mauje Ambap Village Amenities:

In the said study all the factors have been differentiated with the help of MS-EXCEL
using mobile application GPS Waypoint to show all infrastructure and other amenities
distribution in Ambap village. The distribution of each amenity is shown below using Q-GIS, an
open-source software.

7.1. Public and Financial Services:

Public service facilities in Mauje Ambap village include administration, drinking water
facilities, public toilets, etc. At the same time, credit institutions and private banks appear in the
necessary services for financial transactions. They are shown with the help of the following map.

Map No. 2
Public and Financial Services in Ambap village
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It can be seen from the above map that drinking water and all financial facilities are not
available by the local administration to the far developed settlements of Ambap village. Except
the village and industrial estates in the eastern part of the village, any settlement has to depend on
ground water for drinking water. Private financial services such as credit institutions and
nationalized banks except private banks are not available in the village. Therefore, citizens are
forced to use financial services in Peth Vadgaon, Wathar and Kodoli. As there is no ATM facility
in the village yet, one has to go outside to withdraw money.

7.2. Medical Services:
In Mauje Ambap village, the medical services available in neighboring Peth Vadgaon and Kodoli
villages as well as all the highest facilities available in Kolhapur district, except for one private
and one government hospital, do not have all the facilities.

Map No. 3
Health related facilities in Ambap village
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Source: Prepared on QGIS software.

At the same time, total 4 medical heads are in Gavthan area. But to get any medical
supplies, residents of neighboring colonies and plantations have to come to the commercial area
in the center of the village.

7.3. Essential household goods and food services:
Map No. 4
Grocery and food services in Ambap village
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Grocery stores and chicken shops in Ambap village are found to be satisfactorily
distributed as per demand. On the Peth Vadgaon-Ambapwadi road, grocery stores are mainly
seen outside the village.

7.4 Educational Facilities:
Map No. 5
Education facilities in Ambap village
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Due to the educational facilities developed in neighboring Peth Vadgaon and Kodoli,
education services such as Anganwadi, Zilla Parishad School, High School and Residential
School have been distributed.

7.5 Agricultural Services:

In Ambap village, apart from the main village, there is no work related to agricultural
services in other settlements. Only poultry farms, poly houses and nurseries are seen in village
areas.
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Map No. 6
Agro-services in Ambap village
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Source: Prepared on QGIS software.

7.6 Industry and Other Services:

Map No. 7
Industries and other Services in Ambap village
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Source: Prepared on QGIS software.
In Mauje Ambap village, industries have developed in the eastern part of the village at
appropriate locations. Chilli kandap is a household auxiliary industry seen in village areas. At the
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same time, other facilities such as hairdressing salon, cloth shop, pico-fall, footwear are
concentrated in the main road and village panchayat road in the Gavthan area of the village.

8. Village Information System Website Information:
https://dineshbhandare.github.io/Ambap-village-information/

9. Essential amenities required in Mauje Ambap:

a) ATM Center b) Four wheeler garage

c) Nationalized Bank d) Fire fighting system

E) Petrol Pumps e) Senior Health Officers and Additional Beds in Government Health
Centres f) Arrangements for waste collection (dry and wet waste)

9. Conclusion:

a) A web-map has been prepared using the website github.com so that all the facilities in Mauje

Ambap can be viewed through the internet. Availability of such a map through the internet can

be beneficial for administration as well as taxation.

b) The study shows that the service facilities available in Mauje Ambap are concentrated in the

center of the village on Talsande and Ambawadi streets.

c¢) The small scale industries of Ambap village are concentrated in the east of the village i.e. near

the national highway for the convenience of transportation.

d) As the facilities in Ambap village are mainly in the center of the village, the facilities are not

available in other plantations. Everyone has to travel a distance of one and a half to two km to get

the essential services.

e) The main street of the village is crowded here on Saturdays as the weekly market is held.

f) People from settlements on Talsande road and Ambawadi road have to come to the village to

buy and sell goods / food.

g) Shops were found less in Malwadi, a settlement in the southern part of the village. This colony

has gradually grown to the south of the village.

h) According to the size of the village and considering the educational institutions in the

neighboring colonies of Peth Vadgaon and Vathar, there are more educational institutions here.

Also, there is a polytechnic college near the village.
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-Abstract:

Rainwater harvesting contains direct collection and storage of rainwater locally
with the help of various technologies, for furthermore use. It is essential for human
beings, livestock, groundwater recharge, beautification practices in Dr Babasaheb
Ambedkar Marathwada University campus. Potential of rainwater harvesting in this area
denotes to the capacity of an individual catchment area of rooftop that connects the
water falling on the catchment during a rainfall considering specific year. The present
research paper emphasises the identification of potential rooftops in study area and
marking it as a Polygon in Google Earth Pro and calculating the area of Rooftops of
various buildings in every section. It is enormously an ideal and operative solution to
overcome the water scarcity through rainwater harvesting in the study area.

Keywords. Rainwater Harvesting, Potential of rainwater Harvesting and application of
QGIS

Introduction:

In digital era we have astonishing achievements in the field of Science and
Technology, despite that nature remains to be a mystery for human beings. Though
water is also being obtained through desalination, artificial rain by cloud seeding
etc. in some of the developed countries, the shortage of water even for drinking
purpose is a perpetual phenomenon throughout the world, eventually in
developing and underdeveloped countries (Rain Water Harvesting and
Conservation, Govt. of India, 2002 p.1).

The fact that the water resources in the world are stable and their
availability is limited, the importance of water resources, efficient use of water and
the use of technologies related to alternative water resources have become
important (A. Yasin YIGIT and others). Accessibility of water in an area depends on
the pattern of rainfall in the region. In this point of view, Marathwada region is
facing draught since last few decades due to insufficient rainfall. Due to this, water
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scarcity is becoming a leading problem of Sambhajinagar district as well as city. It
is need of hour to find sustainable solutions for these circumstances. Rainwater
harvesting is one of the effective and proficient solution to this problem. The
present paper concentrated on availability of water resource for domestic purpose,
nature of present-day utilization and aims at assessing the feasibility of certain
traditional methods of rainwater harvesting.

Rainwater Harvesting:

Rainwater Harvesting and Conservation involve the direct collection of rainwater
and storing it for direct use or can be re-charged into the Groundwater. The aim of it is
to maximize water storage and minimize the runoff through draing/nallahas or to the
rivers without making any use of it. Groundwater levels are depleting continuously due
to ever growing demand for water (Durgasrilakshmi Hari and others, 2017).

Rainwater harvesting provide the independent water supply during regional
water restrictions. It provides water when a drought occurs, can help mitigate flooding
of low-lying areas, and reduces demand on wells which may enable groundwater levels
to be sustained. It adso helps in the availability of potable water, as rainwater is
substantially free of salinity and other salts. Applications of rainwater harvesting
inurban  water systemprovides a substantial  benefit for  both water
supply and wastewater subsystems by reducing the need for clean water in water
distribution systems.

Study Area:
ToWiajin L. D ooncca@fionis ol fHEwe el e aec
B e ——y e Fm—— o
. == r, prabice E [ TS jname Pllaupr snid” = i
R e P e
S R s = _J;_J_':-'
: L o 2
| % 8
el n e e by e g b e my b o
E-'l_' e Ii

Huwidt om: Claas :'n:.--;r--z-'l-ul-::; .El.i. = E :q.r o l.'l._'

The study area belongs to Sambhajinagar city which is known for one of the
drought-prone cities in Marathwada region. Dr. Babasaheb Ambedkar Marathwada
University was established on 239 August 1958. This university has contributed to the
improvement of neighbouring regions and individuals in immeasurable ways. The
university located on 19°53°26.07” to 19°54°47.69” North Latitude and
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75°18°09.92” to 75°19°00.83” East Longitude, expanded over on 725 acres (2.93 Square
km) surrounded by hills on north and west direction. The study area comesinto semiarid
climate under the Kdppen climate classification. Average annua temperature ranges
from 17 °C to 33 °C and average annual rainfall is 720 mm. most of the rainfall occurs
in the monsoon season from June to September. The university campus consists of 52
departments, 10 hostels, 27 quarters and 23 other buildings. Approximately more than
thousand people come to the campus for various purpose and more than 5000 students,
faculties and guest resides in hostels, quarters and guest houses demanding much water
for their daily use. Apart from that there are ‘n’ number of shrubs, lawns, trees required
water. But the scenario of less rainfall resulted shortage of ground water, surface water.
In this point of view, water storage is available in entire campus. For supply of enough
water for al, university authority must have to hire some water tankers from outside;
which is much expensive, for overcoming this critical situation there are strong need of
rainwater harvesting.

Aimsand Objective:

To make geospatial database for the potential of rainwater harvesting in study area.

To identify the rooftop water harvesting capacity of university campus.

Database:

The current work is based on secondary sources. For the cross verification of
secondary data, the researcher used visited personally on the site and checked the
infrastructure types. The data related to infrastructure like administrative buildings,
departments, auditorium, indoor sports buildings, guest houses, hostels and quarters is
collected from the official website of the concerned university and Google Map and
Satellite image.

Methodology:

The collected data has sort out in tabular form and processed with mathematical
calculations. QGIS is used to create the Study area map. Google satellite images has
been used to draw and delineate different types of roof catchments and they are
digitized into kml file on Google Earth-Pro software. Average annua rainfall data is
considered for the assessment of potential rooftop runoff. Tota three parametersi.e.,
available catchment area of rooftop, amount of rainfall and runoff coefficient are used
for calculating the rainwater harvesting with this formula

Erlucation and Society, May-23 Special Issue-ll, Vol.-lll USC CARE Listed Journal, ISSN 2278-6864 189



Where:

Table 1: Bonfiop Coefficiont for Roof

W=T=ZzAXR
W= Water Available from Bood
T |= | Total Roof area
A = | Average Ramfall
E [= | Bunoff Cocfficient
e Fooott
8. No. | Type of Boof N
1 Gabvamzed Iran Sheet 0.90
2 Ashestos Sheet nEn
3 Tued Roof n.is
4 Concreie Boof 0.70

Source: Beport prepared by AFPROC (Action for Food Production) For UNICEF

The harvested water can be store in artificial tanks the ground water
reservoirs. Capacity of tanks is estimated according to the collected water from
Rooftops. The diameter and the height of the tank are proposed according to the
collected water and beyond the collected water. The tank is also placed according to the
area
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Limitations of the Study:

Appropriate data regarding rainfall is available for entire district and city but no
reliable data available for university campus because of that amount of rainfall is taken
into consideration may be erroneous for study area. The number of people inside
campus is unpredictable due to that standard parameter of per capita water demand is
useless for guessing the water storage. Calculated rooftop area of each building by
satellite image from Google earth pro is fluctuate from actual calculations because high
resolution satellite images are not simply obtainable. Spatio-temporal data is used for
analysis, it will be atered with infrastructural development by university authority as
well as meteorological changesi.e., amount of rainfall, rate of evaporation, temperature
and humidity.

Discussion and Result:
The following study is divided into five sections as per the field visit and
suitability of areafor field work.
Image 1: Section-wise Distribution of Dr. Babasaheb Ambedkar Marathwada
University.
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SECTION I:

This section encompasses the area of university gate, buildings of bank, foreign
language, music department, auditorium, hostels and teacher quarters. This section has
rooftop of total 5 quarters, 2 departments, 2 hostels and 3 other buildings including a
temple. The total rooftop areain this section is 3,862.42 sq. m. The detailed information
isin the following.

Table 2; Eooftop rain water availabiline and estimated storage tank capacity im section first

Tk | Avewin | el | 8 | ity

Deafutrmert i i I -,
affient

:::E“IL"’E’”*:“' R @37 | |a7 2,15,554.00
Tesmple lonchest | 33008 | 710 |09 21661212
Back gnd Auduorsen. | RCC LM o7 11,58,527.00
Hestel Mo 4 and Mass - | REC 18023 | M0 a7 RO 56430
(uareer 11 5 BEE TR ETEEEE 2 BT434.08
Tatsl 386242 10.67,772.40

Source: Compasd by Ressarcher

As reflection of above table no. 2, the water available from rooftop is counted
in litres and total proportion of water to be accumulated during rainfal is 19,67,772.40
litres from all type of roofs in section one. The rooftop area of auditorium is found large
(2331.04 sq. m.) where 58.87 percent rainfall water can be collected and will be stored
on vast scale. At the other side 14.60 percent rainwater will be collected from rooftop of
quarter buildings 1 to 5. An iron sheet rooftop area of existing temple in section one
(339.08 sg. m.) has pay significant contribution of collecting 11.01 percent rainwater.
While, maximum water used in hostel and mess but less amount (4.55 percent) of
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rainwater will be collected through this building rooftop. The rooftop area of music and
foreign languages department buildings donate 10.95 percent rainwater for multipurpose
use. The density of buildings is less means that open space is huge in this section due
that overall rainwater harvesting isless compare to other sectionsin university campus.

= Foreign Language and
Music Department

= Temple

= Bank and Auditoriom

= Hostel No. 4 and Mess

= Quarter 1 to 5

Fig. 1: Sec. 1- Water Availability from roof in Litre.

SECTIONTI:
Tehle ¥ Roofop can waler pratlability end eshmaied stomge ik capacsy in secten second
e Typeed Arsais | Arnanal i Worer Arailahilmy
Dpimes Yome e we (w7 | ootk
eifizient
MELIT 12,34 ECC g4l | THO n7? 2527 0EL
Facm Bnidlingl. 2 Comentsbees |G0ZE | TIO |00 3396130
idyveriba Blvem Iren sheet e | 7LD L L A4 588 L0
el L3 RCC Wiig |70 |07 | 9smenm
W Iron sheet nasn [T oo 1,127 5
Itz Bzl 6 end athers. | BCC N1 (70 oy L1705 000
Quarer o VC and Facalty | BCC WEX |70 |07 |Smmie
Taral 11, 386.14 a3, T )

Sorere e Competed by Fmssarier
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sNIELIT 1,2 3.4

= Farm Buildingl,2
= Vidvyarthi Bhavan
Hostel 123
= International Hostel 2.34.3
= Inter Hostel 6 and others

Fig 2:8ec. 2- Water Availability from roaf in Litre.

= Cruarter for VO and faculty

The table no. 3 portraits that, the section two has devoted to Hostels as large
infrastructure, providing cumulated 43.53 percent rooftop for rainwater harvesting. As
per figures came out from this table, total 60,63,740.30 litres of rain water to be
accumulated during rainfall from all kind of roofsin section-2. Infrastructure capacity of
NIELIT individually 41.89 percent rainwater collect and 38.51 percent water could be
stored. It is higher among all buildings exist in this section. At the second side, all
hostels are contributed 41.41 percent rainwater cumulatively. The rooftop of Vice-
chancellor’s bungalow and faculties quarters have 08.41 percent rainwater collecting
capacity. Two farm building similarly contribute 06.33 percent rainwater during rainfall.
While, Vidyarthi Bhavan building have iron sheet roof means runoff coefficient of this
building is better than other buildings therefore, less but not least amount (2.39 percent)
of rainwater collected. All hostels and NIELIT buildings might collectively catch 83.30
percent rainwater in this section.
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Section third in university campus has second largest capacity of collecting and
storing rainwater during rainfall because density of buildings is higher than other
sections in the campus. Table no. 4 represent that, Hostel 1 to 6, Guest House and
Y ashwant Hostel has 33.46 percent rainwater collecting capacity. While, UGC, RDC,
Humanities, RUSA, Geography Department, Post Office and other buildings
collectively has second largest size of rooftop for collecting 22.62 percent rainwater.
Total 3713.65 sg. m. rooftop area of Quarters 1, 2 and 4 to 15 from this section have
14.93 percent rainwater collection and 17.31 percent storing volume. At other side,
Sport_Complex2, 3 and Other Quarters could accumulate 11.04 percent rainwater.
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Similarly, 07.74 percent rainwater might be cached by rooftop of Drama Dept 2 and
Sport Complex 1. The roofs of buildings 1 and 3 Drama and Y oga Department can
collect 7.14 percent rainwater throughout the year during rainfall. A corny building in
botanical garden with iron sheet roof having 01.92 percent rainwater collecting capacity.
The smallest (219.89 sg. m.) iron sheet roof of quarter no. 3 has able to contribute 01.14
percent rainwater. The overall capacity of storing rainwater collected from all rooftops
available in this section is 1,47,04,727.61 litres. It will be more helpful to make self-
sufficient to this section along with surrounding premises too.

EECTION-IV
Takle 6 Poottop e weter wvailnbilicy and eiansesd gomge ek capacry in s I|l2l".£.‘pi|l]:
| e P Tipe of e il LETITL 3:'”“. W aier -‘I.'.'-|:Il|i|'l|l'|':|
. Reaf = m Rainfafl Rt from soed = Lise
Plyvuirs ?-'i'.l:u.\,!.:lu:l. Ry . . .
IT Di=ga . Boiany,
Wiadem ascs, Emironmen R ol p A ety T o7 F108 A7 %
Zonlcpy; Chemsiry,
Bxsdiverate Sinches
|l W ion ok ot | i Wi | T | o 19,39, 72010
Eajaj [zcababos Cestre T 1795535 | TH o7 | 37767600
Caesn Toosbest | 12025 | THD or [ 2332075
Phasde Aunbe oo Ceprre BT 957 a8 ] = 5, 75,067.54
Taial 1710635 | [ B455 5560 |

Eaipros: Coenprred by Beosiiches

The fourth section includes the various department buildings rather than other
infrastructures due to the proximity of Administrative Area. In this section, Central
facility centre, Chemistry building and Computer and I T building have high capacity to
collect the rainwater. The total rainwater collection availability from roof is
84,85,566.00 litres. Table no. 06 represents that, the highest 60.20 percent rainwater
collected and 60.82 percent might be stored trough rooftop of Physics, Management,
UNIC, IT, Botany, Mathematics, Environment, Zoology, Chemistry, Biodiversity
Studies department buildings. Central Workshop and Facility centre has 22.86 percent
second largest capability of collecting rainwater in this section. Then, Bajgj Incubation
Centre in this premises is play important role in collecting 10.35 percent rainwater.
While, roof of Phule Ambedkar Study Centre has ability to catch 05.61 percent
rainwater during rainfall. Iron sheet roof of canteen in this section is could collect 0.98
percent rainwater during rainfall throughout the year.
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= Phyzics, Management, UNIC, IT Dept.,
Eotany, Mathematics, Environment,
Zoolegy, Chemistry, Biodiversity Studies
= Central Workshop and Facility centre

= Bajaj Incubation Centre

Cantesn

= Phmlz Ambedkar Centre

Fig. 4- Sec.4-Water Availability from roof in Litre.
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In section fifth, density of building is higher than all existing sections in
university campus. Another notable thing is that, highest amount of rainwater collection
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is 1,39,81,541.52 litres due to most of the roofs are made from Iron sheet. Principal
reason of having iron sheet roof in this section is availability of parking shade and
administrative facilities provided by university authority around the administrative
building. The highest 19.59 percent of rainwater collection is possible by rooftop of E-
Learning Centre, History Museum, Lunch House, Parking, Printing Press buildings. In
the same way, roofs of Library Science, Tourism Management, Library Reading Room,
Study Centre constructions having a capability to collect 19.35 percent rainwater.
University Administrative Building individually able to catch 16.27 percent. Similarly,
Exam Section, Commerce, Bhasha Bhavan, DLLEZ2 buildings also collectively would be
able to collect similar 16.27 percent conceivable rainwater during rainfal. Whereas,
Exam Section and Parkingl, 2, 3, 4 are sufficient to collect 07.92 percent rainwater. At
the other side, Bhasha Bhavan Parking (05.54

percent) and History Museum and Printing Press Building collect 5.14 percent
rainwater from their respective roofs. During precipitation, smaller but noticeable
amount of rainwater collect from varied roofs by University Parkingl, 2, 3 (02.76
percent), NSS Department-2 (02.03 percent), NSS Department-1(01.99 percent), DLLE
building (01.90 percent) and DLLE parking (01.23 percent).
" Lib, Erwer s, Towrian Mansgpemerl, Fasdeog Eoom
& iy Cnirn
1S Dl
WA Dt
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. nvarniny Pectiag 1, 1,
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Summery and Conclusion:

Sambhajinagar city isin central Marathwada region of Maharashtra state well
known as industrial and tourism hub but from several years back this city is facing
draughts. Dr. Babasaheb Ambedkar Marathwada University is leading university in
north Marathwada region in this point of view more than 5000 students, faculty, and
guests resides within the campus demanding enough water for domestic use but existing
sources are unable to fulfil this demand because of less rainfall scenario. To overcome
the problem of water scarcity rooftop water harvesting is most essential for this area.
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The entire campus has much potential for rainwater harvesting. Through this method the
all components of the university campus can use sufficient water stored by them.
Conclusion:

1. Itisfound that no effective measures taken towards rain water harvesting in study area.
This resulted into scarcity of usable water in campus.

2. As per the calculated area of rooftop rainwater harvesting potential section-Five has
highest potentiality out of all remaining sections.

3. In case of Section-Three the proportion of RCC buildings is higher than other sections.
Whereas section-five in study area has higher proportion of buildings having iron sheet
roof it means that the coefficient of iron sheet roof is higher than RCC roof. This will
helpful to collect rooftop rain water in high proportion from iron sheet.

4. The large infrastructures in study area have high potential for rain water harvesting.

5. With the help of roof top rain water harvesting technique entire campus of this
university can become self-sufficient.
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Abstract

CdS quantum dots sensitized TiO, nanocrystalline photoanode was developed on conducting FTO substrates which act as
working electrode in photoelectrochemical cells. Deposition process was conducted by applying ionic layer adsorption and
SILAR process. The thickness of CdS quantum dots (QDs) are maintained by cycles of SILAR. The morphology and nature
of TiO,/CdS photoanodes are characterized by XRD, UV-Vis., IR, PL, TEM and EDS analysis. XRD patterns indicate
the presence of anatase TiO, and CdS in TiO,/CdS quantum dots thin film (5 and 10 cycles) samples with crystallite size
11.19 nm. The optical band gap energies are 3.10, 3.05 and 2.78 eV for TiO,, TiO,/CdS quantum dots (5 and 10 cycles),
respectively. The band gap energy of TiO, found to be decreases with the sensitization of CdS quantum dots. The images of
HR-TEM confirm the formation of a heterostructure between TiO, and CdS quantum dots. The PEC performance for TiO,/
CdS photoanode was analyzed using a 500 W tungsten lamp with light intensity of 30 mW/cm? in the electrolyte iodide/
polyiodide as a redox couple (0.5 M). CdS quantum dots sensitized TiO, film as a photoanode for solar cells produces good

power conversion efficiency of 1.32 and 3.52% for 5 and 10 cycles respectively.

Keywords Titanium dioxide - Nanocrystalline - X-ray diffraction - Sensitization - Band gap - Photoelectrochemical

efficiency

1 Introduction

In the last two decades there is a significant development in
solar cell research together with silicon, perovskite (PSCs),
dye-sensitized (DSSCs), organic (OSCs), and heterojunction
solar cells [1]. QDs have become substantially engrossed in
solar cells due to their unique electronic and optical prop-
erties, tunable band gap by manipulating their sizes, large
intrinsic dipole moments, and intrinsically stronger light
absorbers. The ability of tuning of QDs band gap to match
the sunlight spectrum which makes them attractive candidate
as a sensitizers in solar cells [2, 3]. Normally the QDSSCs
operating under concentrated sunlight can have maximum
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theoretical conversion efficiency by conventional solar cells-
up to 66%, compared to 31% for current-day 1st and 2nd
generation [4]. Meanwhile, the 3rd generation solar cells
include DSSCs, QDSSCs and PSCs cells are much lower
in cost and photoelectric conversion efficiency around 40%
according to theoretical calculations [5]. QDSSCs are very
promising 3rd generation solar cells have already made
progress in photovoltaic efficiency up to 12%, very close
to its counterpart of DSSCs [6]. However, DSSCs efficien-
cies are still lagging behind and highest yield obtained is
11.9%, which is lower than that of perovskite solar cells
(19.7%) [5]. The state-of-the-art of QDSSCs surpassing 15%
of power conversion efficiencies [7].

A perfect QDSSC:s, just like DSSCs, contains QDs sensi-
tized a wide band gap semiconductor film electrode, counter
electrode and an electrolyte with redox couples. The wide
band gap semiconductor such as ZnO-SnO, nanocomposites
(NCs), TiO, nanorods (NRs), TiO, nanoparticles (NPs) and
ZnO NPs are played a major role in the transportation of
generated electrons and back recombination rates [8, 9]. But
the QDSSCs are the next improvement of DSSCs in uplift-
ing efficiency by sensitizing with semiconductor QDs. The
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emergent curiosity of QDs is their use in cheap solar cells,
which have the possibility to increase the thermodynamic
conversion efficiency above the Shockley—Queisser limit
(33%) [10]. Enhancing the power conversion efficiency of
QDSSCs has always been a predominant concern for all sci-
entists. Light capturing quantum dot decorated, wide band
gap nanostructure like TiO, [11], ZnO [12, 13], and SnO, [6,
14] have to harvest more light. Moreover, One-dimensional
TiO, nanostructures have been regarded as ideal candidates
for solar energy conversion due to their unique structural
merits including large surface-to-volume ratio, fast and long-
distance charge transport, and low rate of recombination of
electrons and holes [15]. Also, the band gap of TiO, is wide
(3.26 eV) which requires UV light for the excitation of elec-
trons from the valence band to the conduction band but he
solar spectrum has only 5% UV radiation [15].

Quantum dot-sensitized solar cells have developed in
recent years using various inorganic QDs as sensitizers such
as CdS, CdTe, CdSe, PbS, PbSe, Agl, Ag,S, and ZnS Sb,S;
etc., by SILAR method which exhibited more benefits over
organic dyes [5, 6, 16, 17]. Especially, CdS QDs can harvest
hot electrons, generate multiple electron—hole pairs, conduc-
tion band is more negative than TiO, and be designed with
intermediate band, which offer chance to achieve considera-
ble high performance solar cells [18].Taking into an account
of CdS QDs prominence in photochemical cell, the various
thickness of CdS on TiO, QDSSCs found enhanced (13%)
efficiency in comparison with that of bare CdS QDSSCs
[19], Sun et al., has achieved 4.15% efficiency by CdS QDs
sensitized TiO, nanotubes-array photoelectrode [20]. The
CdS/CdSe co-sensitized solar cells with CdS QDs doped
by Mn?* and found to be 5.4% efficiency [21]. The CdS/
CdSe co-sensitized TiO, nanotube arrays found efficiency
around 4.61% [22]. Also, CdS QDs are deposited by SILAR
and CBD method which produce the required surface cov-
erage of quantum dots on TiO, [23-25]. To the date, the
eco-design carbon dots from rosemary leaves [26], inorganic
leaf CdS-BiVO, [27] and rGO [28], ink-based deposition
of ZnxCd1-xS buffer layers in CZTS [29] photoelectrodes
are targeted to construct solar cells. The efficiency (11, 9%
DSSCs, while for QDSSCs, 11.6%) and low stability are the
most important challenges for the commercial deployment
of both technologies will be satisfied in the near future by
QDs with high absorption coefficient [30].

The present work represents development of CdS QDs
deposited by SILAR on anatase TiO, thin film by chemi-
cal method. These two methods are easy to process, good
surface coverage and produces a high-quality films at low
temperature. The number of deposition cycles that is CdS
QDs loading density was varied to study the effect on the
photoelectrochemical performance of TiO, and optimized
thickness of CdS QDs which improved the photoelectro-
chemical efficiency.

@ Springer

2 Experimental details
2.1 Materials

Nanocrystalline TiO, photoanode was fabricated on FTO
(60 % 15X 3.2 mm, surface resistivity 8 Q/sq, Transmittance
80-81.5%) and commercial glass substrates (75 X 25 X2 mm)
by a chemical bath deposition method. Titanium tetra-
isopropoxide (TTIP) and Isopropanol are purchased from
Sigma-Aldrich Chemie, India. Double distilled (DW) water
was used through the experimental part.

2.2 Fabrication of TiO, photoanode

In a typical procedure, 4 mL of Titanium tetra-isopropoxide
and 16 mL isopropanol are mixed and stirred for 10 min to
achieve a homogeneous solution. The FTO and glass sub-
strates (area: 2.5 % 2.5 cm?) were carefully washed in the
ultrasonic bath for 10 min with each of the two different
solvents: deionized water, and acetone. After cleaning, the
substrates were dried well and immersed vertically in the
above bath at room temperature for five min. Afterward,
substrates were removed from the bath and dried for 2 min
and further immersed for 5 min. In this way, two cycles are
conducted to confirm stable, uniform, adherent thin film
deposition. The deposited thin film was taken out from the
bath and washed with deionized water repeatedly. These
films are dried at 100 °C in the oven for 2 h and followed by
calcined at 400 °C in a muffle furnace.

2.3 Sensitization of TiO, by CdS quantum dots

The TiO, photoanodes are sensitized by CdS quantum dots
via successive ionic layer adsorption and reaction (SILAR)
method. This method facilitates fast processing as well as
resulted into QDs with desired stoichiometry [19]. The
FTO/TiO, electrodes are dipped in the aqueous solution
of Cd(NO3), (0.05 M) for 1 min afterwards washed with
distilled water and further immersed in aqueous solution
of Na,S (0.05 M) for 1 min and then rinsed with distilled
water. The same cycle was repeated for 5 and 10 times. After
completion of sensitization process, it was found that the
white colour of the TiO,-coated substrates changed to a light
yellow or dark red brown color after the adsorption of CdS,
respectively. Resulting films were designated as (a) Bare
TiO,, (b) TiO,/CdS (5cy), (c) TiO,/CdS (10 cy) and (d) CdS
deposited by SILAR method is as shown in Fig. 1. For the
CdS QDs deposition on TiO, films the involved chemical
reaction is given below:

2

Cd** s>
TiO, — TiO,Cd** — Wash — Ti0,CdS — Wash.
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Fig.1 Thin films of a TiO,, b TiO,/CdS QDs (5cy), ¢ TiO,/CdS QDs
(10cy) and d CdS

2.4 Characterization techniques

X-ray diffraction (XRD) patterns of the films were
recorded in a Rigaku D/MAX-2000 diffractometer, Japan,
using a Cu—Ka radiation (A=1.54056 A). UV- Vis. spec-
tra of TiO,/CdS photoanode films were obtained using
(UV-Vis (DRS)-NIR V-770, JASCO, Japan) in the wave-
length range of 200-800 nm. Fourier- transform infrared
(FT-IR) spectra was recorded using (FT-IR JASCO-4600)
scanning from 4000 to 400 cm~!. The photolumines-
cence spectra were recorded at 340 nm as an excitation
wavelength using Spectrofluorometer (FP-8200, JASCO,
Japan). The shape and size of the particles were meas-
ured using transmission electron microscopy (TEM) with
a model JEOL JEM 2100 (SAIF, Shillong). Elemental
mapping (EDS) of TiO,/CdS films top surface was char-
acterized by EDAX (PHI-1600, USA) using Mg Ka as the
radiation source. The photoelectrochemical efficiency of
TiO,/CdS quantum dots photoanode films are measured
using the electrochemical workstation (Autolab PGSTAT
100 Potentiostat) with two the electrode system.

2.5 The photoelectrochemical performance

The photoelectrochemical performance of the TiO, sensi-
tized with CdS quantum dots was analyzed using standard
two electrode configuration under dark (500 W tungsten)
light and the illumination of intensity 30 and 100 mW/
cm? with an active surface area 1 cm? in iodide/polyiodide
(0.5 M) electrolyte as a redox couple. The iodide/polyiodide
electrolyte has high reduction potential which facilitates the
flow of electrons from the working electrode to the counter
electrode. The measurements for the power output character-
istics and I-V plots were made at fixed intervals after waiting
for sufficient time to equilibrium the system (both dark as
well as under illumination) [24].

225 344y (dpCds
P' (eI TIOo/CdS(10oy)
(D) T TS 5oy

g — .

Intensity{a.)
b

{2)TiOy

(20
tosiainaon poan) (215

20 (degree)

Fig.2 XRD patterns of synthesized nanocrystalline photoanodes a
TiO, b TiO,/CdS QDs (5cy), ¢ TiOy/CdS QDs (10cy) and d CdS

3 Results and discussion

In this study, one of the simplest aqueous solution method
for the deposition of QDs on to TiO, thin film was carried
out by SILAR. Besides its simplicity, SILAR has a num-
ber of advantages: (i) it deals very easy path to deposit and
dope film with effectively any element in any proportion
by simply adding cationic solution, (ii) unlike closed vapor
deposition method, SILAR does not require high quality
substrates nor does it need vacuum at any stage, (iii) the
deposition rate and the thickness of the film can be eas-
ily controlled over a wide range by changing the deposi-
tion cycles, (iv) operating at room temperature can produce
films on any substance [31]. On the other hand, the CdS
QDs solar cells, assembling quantum dots on TiO, film is a
significant to decide the charge separation and transport of
electrons which directly affect the solar cell efficiency. SIL-
LAR method totally depend on rapid cations and anions are
reactive in solution that provides a simple and cost-effective
process to achieve desired size and thickness [2]. Also the
drawback of SILAR method is possibility of leaching of ele-
ments due to utilization of films after many cycles.

3.1 Structural analysis

The XRD patterns of TiO,, TiO,/CdS quantum dots (5 and
10 cycles) and CdS are shown in Fig. 2. The peaks at 25.25,
37.87,48.18, 54.06, 55.20, 62.75, 65.70, 70.29, 75.10 degree
are assigned to (101), (004), (200), (105), (211), (204),
(116), (221), (215) (hkl) planes observed for nanocrystal-
line TiO, thin film [24]. These planes are corresponding to
the crystal structure of tetragonal anatase phase matching
with the standard JCPDS (Card No. 21-1272). The crys-
tallite size is 14.61 nm estimated using Scherrer equation.
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The bare CdS shows peaks at 26.6, 43.8 and 51.8 degrees
are assigned to (111), (220), (311) (hkl) planes respectively.
These planes correspond to the crystal structure of cubic
phase matching with standard JCPDS Card No. 10-0454
[32]. For TiO,/CdS quantum dots (5 and 10 cycles) sam-
ples, XRD pattern shows presence of anatase TiO, and CdS
peaks. After sensitization by CdS quantum dots, the XRD
patterns showed rather weak CdS peaks at 26.6 and 43.8
degrees due to the high dispersion and low content of CdS
QDs [33]. The broadening of (101) peak is observed with
increase in CdS content. The crystallite size observed from
the (101) peak width is 11.19 nm for TiO,/CdS quantum
dots (5 cycles) and 12.89 nm for TiO,/CdS quantum dots (10
cycles). Such small crystallite size is a suitable parameter
for solar cell efficiency.

3.2 FT-IR analysis

The characteristic peaks of the FT-IR spectra along the
vibrational mode of TiO, and TiO,/CdS quantum dots (10
cy) are displayed in Fig. 3. The characteristic broad peak at
3440 cm™! indicates the stretching vibration of O-H of water
molecules and the moisture in the processed samples. The
spectra show prominent peaks at 530, 1627 and 3440 cm™!
for TiO, and TiO,/CdS thin films. The band at 1627 cm™
was attributed to the bending vibration in H-OH of adsorbed
water molecule [34]. Strong band positions in the region of
900—1100 cm™! may result from the sulphate group stretch-
ing vibrations. The substantial peak detected at 748 cm™!
corresponds to the stretching mode of the CdS bond [35].
The broad band at below 1000 cm™!, with minimum values
of 670 cm™! and 522 cm™!, can be attributed to the typical
Ti—O and Ti—O-Ti stretching and bending vibrational modes
of TiO,, respectively [36].
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Fig.3 FT- IR spectra of a TiO, and b TiO,/CdS QDs (10cy)
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3.3 TEM analysis

The TEM analysis of the TiO,/CdS quantum dots photo-
anode is shown in Fig. 4a—d. The image of TiO,/CdS indi-
cates the CdS QDs are uniformly and densely grown over
the entire TiO, nanocrystals by SILAR (Fig. 4a, b). The
HR-TEM image (Fig. 4c) confirms the formation of a novel
heterostructure between TiO, nanocrystals and CdS QDs.
Two different lattices with d spaces 3.51 A and 3.36 A can
be clearly found, corresponding to (101) crystal planes of
anatase TiO, and (111) crystal planes of CdS are consistent
to XRD analysis. Such heterojunction may enhance the sepa-
ration of photogenerated electron—hole pairs which increases
the visible light photoelectrochemical activity. The SAED
image (Fig. 4d) shown the successful sensitization of CdS
QDs on TiO, nanocrystals. In addition, the EDS spectrum
of TiO,/CdS quantum dots photoanode clearly showed only
a higher percentage of titanium along with oxygen (O), Cd,
S elements which established the successful construction of
the TiO,/CdS QDs as shown in Fig. 5.

3.4 Optical property

The UV-Vis. absorption spectra of TiO, and TiO,/CdS
quantum dots (5 and 10 cy) are shown in Fig. 6. The effect of
CdS sensitization was determined from optical absorbance
measurements in a wavelength range of 200-800 nm. The
TiO, thin film shows low absorbance in the visible region
and characteristic absorption wavelength is <400 nm. How-
ever for CdS sensitized TiO,, the absorption edge strongly
expanded to the visible light region. The film of TiO,/CdS
quantum dots for 5 and 10 cycles showed the band edge
absorption at 404 and 430 nm, respectively (Fig. 6b, c).
Interestingly, the blue shift has been observed in the CdS
QDs deposited TiO, thin film, indicating the size quanti-
zation effect of the nanoparticles [37]. The band gap was
obtained by plotting the graph (ahv)? versus photon energy
(hv). The intercept of tangent of the plot gave a good approx-
imation to the band gap energy for direct band gap material.
Figure 7 indicates that the optical band gap energies are
3.10, 3.05 & 2.78 eV for TiO,, TiO,/CdS quantum dots (5
and 10 cycles). It is observed that the band gap decreases
with sensitization of TiO, by CdS quantum dots.

3.5 Photoluminescence (PL) analysis

A photoluminescence spectrum shows signals due to
recombination of charge carriers produced by photo-
absorption which relates the photoelectrochemical activity
of the cell. Figure 8 shows PL spectra of TiO, and TiO,/
CdS (10cy) QDs thin films. An intense signal observed at
378 nm for TiO, and TiO,/CdS (10cy) quantum dots thin
films due to near band edge emission of nanocrystalline
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Fig.4 a, b TEM images of .
TiO,/CdS QDs, ¢ HR-TEM [
image and d SAED pattern of e
TiO,/CdS QDs
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Fig.5 Elemental mapping (EDS) of TiO,/CdS QDs

TiO, as well as at 470 nm a weak signal raised due to pres-
ence of oxygen vacancy defects [38]. The CdS deposition
on the TiO, causes reduction and quenching of the emis-
sion of TiO, at 378 and 470 nm respectively, indicating
the passivation of TiO, surface and decreases the rate of

recombination of photo-induced electron—hole pairs. The
broad emission peak around 503 nm is observed which
represents the band edge emission of CdS nanoparticles
[34, 39].
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3.6 Photoelectrochemical cell performance

The schematic mechanism of the PEC solar cell of TiO,/
CdS quantum dots photoanode was represented in Fig. 9.
The current—voltage (I-V) characteristics of the TiO, sen-
sitized with CdS quantum dots are measured by fluorine
tin oxide (FTO)/Ti0,/CdS quantum dots/polyiodide/graph-
ite electrode cell configuration. Figure 10 shows the cur-
rent—voltage (I-V) characteristic curves of the TiO, sen-
sitized with CdS quantum dots by SILAR reaction with 5
and 10 cycles. Under the light illumination, the excitons
are generated by CdS quantum dots and the charge separa-
tion occurred in the TiO,/CdS interface. The formed elec-
trons were quickly transformed into the FTO layer through
TiO, electrode layer and further the holes were recovered
by polyiodide electrolyte. The PEC cell parameters fill fac-
tor (FF) and light conversion efficiency (y %) were calcu-
lated using the following equations.

I ..V
Fill Factor = -2’ _max (1)
SC'VOC
1.V
n% = % x FF x 100, )
where, I _and V___ are the values of maximum current and

’ “max max

maximum voltage, I, and V,_ are short circuit current and
open circuit voltage, P;, is the input light intensity (30 mW/
cm?) respectively.

The PEC cell parameters such as fill factor and light
conversion efficiency for sample TiO,/CdS quantum dots
(5¢cy) is 0.4197 and 1.32% as well as  10cy is 0.4626 and
3.52% respectively. All calculated parameters are given
in Table 1.

Comparing these two samples, the TiO, sensitized with
CdS quantum dots by 10 SILAR cycles shows more fill
factor and light conversion efficiency than TiO,/CdS quan-
tum dots by 5 SILAR cycles. SILAR is the best method
to prepare QDs which facilitates the fast processing and
produces QDs with high stoichiometry. The number of
SILAR cycles is an important parameter which determines
the quantity and size of deposited quantum dots and PEC
activity [31]. However more number of SILAR cycles lim-
its the PEC activity of TiO,/CdS quantum dots because of
the aggregation of the CdS quantum dots which blocks the
pores of TiO, and reduces access of the reagent and light
on the surface of TiO, nanocrystals [40]. The photoelec-
trochemical efficiency of TiO,/CdS quantum dots synthe-
sized in present work is better as compared to other pho-
toanodes due to uniform deposition of CdS quantum dots
on nanocrystalline TiO, and more absorption of radiations.
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Fig.9 Schematic of PEC cell
mechanism for TiO,/CdS QDs
photoanode
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Table 1 Fil factor and Sample I, (mAlem®) V. (mViem) I, (mA/em?) V,, (mV/em®) FF  Eff. %

power conversion efficiency

of nanocrystalline TiO, Light illumination inten-

photoanode sensitized with CdS sity at 30 mW/cm?

QDs (5 and 10 cycles) under the .

. N . . TiO,/CdS QDs (5 cy) 1.71+0.1 550.49+2 1.04+0.1 363.76+2 04197 1.317

illumination of different light

intensity TiO,/CdS QDs (10 cy)  2.98+0.1 763.26+2 2.08+0.1 508.38 +2 0.4649 3.524

Light illumination intensity at 100 mW/cm? ( 1 Sun)

TiO,/CdS QDs (5 cy) 7.18+0.1 831.45+2 5.72+0.1 518.10+2 0.4966 2.960
TiO,/CdS QDs (10 cy) 10.19+0.1 926.50+2 9.67+0.1 650.38 +2 0.6661 6.285
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4 Conclusions

CdS quantum dots sensitized solar cells have been fabricated
using nanocrystalline TiO, photoanode deposited with CdS
layer by successive ionic layer adsorption and SILAR reac-
tion. For TiO,/CdS quantum dots (5 and 10 cy) samples,
XRD pattern indicates presence of anatase TiO, and CdS.
The crystallite size was found in the range of 11.19 nm for
TiO,/CdS quantum dots (5 cy). The optical band gap energy
is 3.10, 3.05 and 2.78 eV for TiO,, TiO,/CdS quantum dots
(5 and 10 cy). The band gap energy decreases with sensiti-
zation of TiO, with CdS quantum dots, TEM and elemental
analysis confirms enhanced deposition of CdS quantum dots
on TiO, surface. The TiO, sensitized with CdS quantum
dots by 10 cycles shows more fill factor and light conversion
efficiency is 0.4626 and 3.52% than TiO,/CdS quantum dots
by 5 cycles. This study provides a simple and rapid method
to improve the performance of CdS on the anatase TiO, thin
films QDSSCs, as promising materials for PECs customs.
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Abstract:

The organisms belonging to class Insecta plays so many roles in the
ecosystem, one of which is a pest. The spiders are exclusive predatorg
of many insect pests. Hence, spiders can play a very important role in
the regulation of the insect population in any ecosystem. The present|
study of spider diversity from Vijaysinha Yadav College Campus Peth
Vadgaon, Dist. Kolhapur, Maharashtrais the first attempt to find out the
diversity of spidersin the selected area. A survey was carried out in the
rainy season from July 2023 to October 2023 on the campus of
Vijaysinha Y adav College, Peth Vadgaon, Dist. Kolhapur. The College
building and vegetation of the campus were surveyed in the morning
between 08.00 am to 11.00 am weekly. A total of 31 spider specieg
belonging to 19 genera of 09 families were identified.

CC License Keywords. Kolhapur, Shri Vijaysinha Yadav College, Spider diversity,
CC-BY-NC-SA 4.0 Vegetation

Introduction

Spiders are the predators of many insect pests as well as they are an important food source for birds, lizards,
wasps, and other animals. Ground-dwelling spiders may be important in transferring energy directly from the
below-ground detritus food web to the above-ground terrestrial food webs of familiar birds, reptiles,
amphibians, and mammals (Johnston, 2000). Spiders are an important source of food for many birds,
especialy in the winter (Peterson et al. 1989; Hogstad, 1984). Spider silk isimportant to bird species for nest
building; 24 of 42 families of passerine birds and nearly al species of hummingbird depend on silk from
spiders and caterpillars for construction (Hansel 1993).

In the world, there are 49853 spider species from 131 families and 4238 genera (World Spider Catalog
(2022). World Spider Catalog. Version 23.0 Natural History Museum Bern, at http://wsc.nmbe.ch, 29-01-
2022. doi: 10.24436/2). Keswani and others of SGB Amaravati University have given updated Spider
checklist of India in 2012 representing 1686 species from 60 families and 438 genera of spiders (Suvarna
More, 2015). In India studies on Spiders were started in the late nineteenth century and it was pioneered by
Stoliczka (1869). Later on, many workers have contributed to Indian Spider diversity. Gajbe (2003) prepared
a checklist of 186 species of spiders in 69 genera under 24 families distributed in Madhya Pradesh and
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Chhattisgarh. Patel (2003) described 91 species belonging to 53 genera from Parabikulum Wildlife
Sanctuary, Kerala. Manju Silwal et al. (2003) recorded 116 species from 66 genera and 25 families of spiders
from Purna Wildlife Sanctuary, Dangs, Gujarat. Suvarna More (2013) recorded 150 spider species belonging
to 24 families from the Bamnoli region of Koyna Wildlife Sanctuary, Maharashtra, and 90 species of 19
families from the Zolambi region of Chandoli National Park, Maharashtra (2015).

So far nobody has worked on the spider diversity of Peth Vadgaon, Dist. Kolhapur and hence we have
decided to explore the spider diversity from this area.

Study area - Peth Vadgaonis a city in the Kolhapur district of the state of Maharashtra having more than
20000 human population. It is governed by a municipal council. Peth Vadgaon is a semi-urban city with good
vegetation and agricultural land. A total of 07 acres of the College campus (16.50°N 74.19°E) has all types of
plantations like herbs, shrubs, trees, and climbers. Also, the campus has 03 different buildings. The present
study is carried out mainly in the buildings and shrubby plants.

- . . )
Fig. Location of Study area
Material and Methods

Different bushes and College Buildings were surveyed early in the morning between 08.00 am to 11.00 am
weekly in the rainy season from July 2023 to October 2023. Visua search, Sweeping, Fitfall trapping, Hand
collection, Litter Sampling are the different collection methods used during the present study. Identification
of spiders was carried out with the available literature from Kaston, 1978; Tikader 1980; Tikader, 1987,
Barrion and Litsinger, 1995 and Mujumdar, 2007. The spiders are identified mainly based on morphological
characterigtics, pap structure by using the literature.

Results

Below is the list of spiders with their families observed from Vijaysinha Yadav College campus, Peth
Vadgaon, Dist. Kolhapur, Maharashtra.
1. Araneidae — Orb Web Spiders
i. Argiope aemula (Thorell)
ii. Argiope anasuja
iii. Argiope pulchella
iv. Gasteracantha remifera (Butler)
v. Neoscona bengalensis (Tikadar and Bal)
vi. Neoscona mukerjei (Tikader)
vii. Poltys nagpurensis (Tikadar)
viii. Telecantha brevispina (Doleschall)
2. Corinnidae — Ant Mimicking Sac Spiders
ix. Castianeira himalayansis (Gravely)
X. Cadtianeira zetes (Simon)
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Xi.
Xii.
Xiil.
Xiv.
XV.
XVi.

4.

XVil.
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XViil.
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XiX.
XX.
XXi.
XXii.
XXiii.
XXIiV.

7.

XXV.
XXVi.

8.

XXVil.
XXViii.

0.

XXiX.
XXX.
XXXi.

Lycosidae — Wolf Spiders

Archtosa indica (Tikadar and Malhotra)
Evippa mandlaensis (Gajbe)

Lycosa balaranai (Patel and Reddy)
Lycosa thoracica (Patel and Reddy)
Pardosa |eucopal pis (Gravely)
Pardosa partita (Simon)

Nephilidae

Nephila pilipes

Phol cidae — Daddy Long Leg Spiders
Pholcus phalangioides (Fuesslin)
Salticidae — Jumping Spiders
Marpissa singhi (Singh and Sadana)
Menemer us bivittatus (Dufour)
Plexippus paykulli

Plexippus petersi

Rhene decorate (Tikadar)

Telamonia dimidiata (smon)
Sparassidae — Giant Crab Spiders
Heteropoda venatoria (Linnaeus)
Olios millet (Pocock)

Tetragnathidae

Leucauge decorate (Blackwall)
Tetragnatha javanus (Thorell)
Thomisidae — Crab Spiders/Flower Spiders
Thomisus pooneus (Tikadar)

Tmarus kotigeharus (Tikadar)
Xysticus bharatae (Gajbe and Gajbe)

Journal of Advanced Zoology

Argiope pulchellla

Plexippus paykulli
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Discussion

Tota 31 specimens were collected and identified from the study area which is dominated by ground-dwelling
spiders like Araneids, Salticids, and Lycosides in the Vijaysinha Yadav College Campus. All the recorded
spider species from the study area during July 2023 and October 2023, belonged to 24 genera and 09
families. Plexipus pykulli and Pholcus phalangiodes are seemed to be abundant in Peth VVadgaon as they are
collected in large numbers. The rich diversity of spiders in this area provides a nice opportunity for research
and education. Spiders have a very significant role to play in ecology by being exclusively predatory and
thereby maintaining ecological equilibrium. An account of the spider fauna of this region and that of
Kolhapur district is not done so far. Hence, work on Spidersin this region has a huge scope.
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‘HRAT TAITT AT AGRISSTY RGN :Uh
TS

ST, folaer gead
sfiderd fasmer, A, fasrafis area AglidedTerd, U, asand foT.hieaIqY

niteshsurwase@gmail.com

TIYaTT
3. W. 1757 TAT Tl gElel SISl IMTeAT AHTSITAT 9T HRATT BTdell R

1764 TAT JFARTAT &I ol eFehd FeToll.ARATAT Fl>TIGTce dled TSI AT
HAgccdTd 3R, ITHEY HRISE, 9N 30T Uollg AT AT FAQLA gial. ARG
{Sgarerar 36T 30T cATAIIeTd arTgideh Hodell ae suardr 7ffehl HRISeId
e AQHRAT Fard=aeler § WHAR, dHAR g dolld Id Bl cATHET FAGRISerar
HAPT Hgcard giel.

YEATGAT:

IR TaTd=Telel § WIhATT, IHATd T dod 9 gid. ARl Tardsgdadrdre
AT TSR IRTETT FAgccdr 3R, ATy HRISE, STl 30T Yol IT AT JATALT
gldl. $IRAT Usgdleran 368 A0 AMaaged ardgiae Hedell faqer o
HfFE FERTId REd AT AN ARAET EW&Id R@uaredr gl Toerd
HERISCIRT 3fADN, Sicfed Thid Hgcdd el cATeATd 36T ARMETASHTT  H0AT
3TelT 3Te.

* fadremd Fearared

3. F. 1757 =T Tl FElal ST T FHTGITET 9T HRATT el R
1764 TIT SFARTAT JGId Al HFHH Fololl. SASTAT AN 3Tl T TAATIT ATl
HeccdTd Ueheh 62T folehel Ociedmd fegel . ST 81 WoRl TSidhel Ul HiEr e
el foigpet Ol fohaT FEIERNd SISl BRAT HEY FEl oElel A8 3al.
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SIMeTAT Y& TSIl HgoTql foiehed Odell W HGRISGrT Yeer foighed  SUgrarey

fardemar eivor

SIS § HRAThs dANTgide TSRl Y8 Bld. MUk $IIer Heeeor gl
dTETgTcieh Headl YW 32T BT, SISl ST UM Jaol hel T Fiell sholell Teh
HgcdTdl Scol FgUTel fASTUET BIar. S.9. 1835 TIMHRIG WEdMael $RATA  Iredred
fReToTer qrar arder Ao gareiear AT AefOh FURUIHS Uk JEidl dé TIR el
HENISCIA 30T HRAIAT HegA et gEoNdl dallel FaTe>d dbdadld aAded  shol.
AR SIEASISRT FAISR URO g ST Hgcdrdl gl fefon=ar gurRogs
FATTHUROTT TBIeIN AT Sefell. H. Teol Iioll NETUMT FAged YA TgoieT FHATSI
fReoml 9 AGT  TEEUIRALY  SASEdl HOATd Al HA hel.  ASThIT
STeASIEArET faUR ST Arededl HERISCId  Slolodl AT HIHATTGh JUROT  Hbdodl

AT IRGEA dATeld oAeId dcATARITdAR &hdl STaTdl.

IrsgareredT faswraraT gfgdr eoar (1885- 1905)

HRATATSl TSgaleral 36T &1 Teh dfIseaqul uear g1, armgider Hodell 19 &1
AT JATTGAATSRIY Bl 3 e G I, ATHEA HERISEId Sl AT,
quT Hidstfaes G, died Affsdr AT a1 Heedr F I el AR TSE
HIFFHT FATGAT 0T AERTSRT TIIR AT Y HATT Hgeard dfsed Gget ad o
FEUS HRAT TSET HlAEdl T Has I 28 3HK 1885 ol AT, A1 gfgedn
JfRERETer 72 Yidfer YRR gid. A 18 YAt Thedr Hage 3T 8id. 3.
¥ 1885 UNE HRAlel T  ASwdd St HREee Sl careeiel4
TIAMAHSRISEIA STell.
fOORad #1F Agccard g1d.1885-1905 AT HIBIel HRAT TAIAT dedldiel AT
ARSI AT g, AT FHIBIchel aicfed HARATAT FIA>T dbdcdlell feor U gl

AHHEY ThIT FAASRIAT PO hRT AT hel. THCIRMT 3T MWOT JraToTR

I
c
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hd C_ o
SIeTHTS RIS, s Hagclerd BId.ca1Hcs AT Ufgedl Toodid HERISCrAT ${ffehT Hgcdrdr
g,
2. W

TSI HIAGIT ST GERT Tl FEUTSl SgTerdierdl glal off. fecdeplell car
Aded hel. TRGE, TG dfgshr 30T TSE fALToT AT AJFAT AR A
HRATAT ATd>T IDddId hell. TITITIT B0 TAUUTd AGRISSIA & #AlSAT YA

3TeTeleT hIUATT 3Tel. BIH%e BT & AR HERISCId STell.

31r'rtﬁgw

dlhATT el AR -8 Adddd sided H. MG ATedqThs 3. &

A AT AJcar@iol HIAHGT Sleldl SATdeh THIONA WAl Sl A, el arear
SR AT Wl HEgITd S, H. NN AT Adcardiel el GHE ddad
SToT.

* FUGHNIA! TBASB -

H. Sl T holell & Uigell HSI Tdbdes glcl. AT Tddaiell Sfel 3fclelrd
TIET e STel. AT HAGHN TSTATAT AN Aol WhIaEal AeshN  HEGTTeT
A9y 3 39k SFAUATT e, HASM TAWE T ARTRAT ST TAITE § THGHR

TBIBII 3Hdelel ¢ gld.

* glaeTd FTACHITH THdS

A, IS Adcar@reliel el Hgccdrd! Uddd UM Hideld  HIICHamE!
TBAB g, HIS T dcHH FIISITAT HIT FIOL, AdART T EIHRAT HT o GUN, IeRIT
S FASTRART ARr M eSO St HeAEE woard e, RRIsrasier, qor
fSIegaTciel T Hecard Bld. HGRISCI FIFHKR, 3Tehlell, AIRIh, TGl AT HEMT
ST TAWEE 0TI 3MTel. TRl 36/d dfrseaqor gidr. e, ardrr fSegrd
e fowolY Forar T FRUATT 3T, HET Yid, J-818 Widide! RIS Tbded
AATAUATT 3MTel. AT HRACHIAT TBddbIcTel AT T GUTY
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TSAT Blal. IHET FU, §lcios, (AU TN HAEY @il Wifediel g MR
hedlH HelqY ALY ATl A oll9] HIUATA 3Tell. FIRGITelehedl SANCER faem eaet
HShIJUITT 3Tell.

* BI8l ARd IBdS

DSl ARd § HRAAT T&OaT Jdeidid Aded AlS 3ol gld. Jraddadider
HERTSETHT 3fHPT Hgecard! RSl HaIs § 1942 =T ololld Tdddll YT e gl
HES AY 7 Hferee 1942 S OIS AR Nd FlIFa FadRer. HET a1 #7GT &
ENYOTT 0T 3Tell. GOI QALTEN & Tddad HFUATA JHTell. TSCHA Jhsloll HERTSTAT
Igraell Y 3Melelel dhel. HlogT T, BT, IRAMEE 3G SHONET a1 Toaadear Jar
ST,

* gfaaeRa F1 -

G § HERISCAT F&Id>d dodddlalel Teh HEcaquIdiIsed Hleloll ST
JiAEeR ALY ATHT Fdddr TgHET Hgedrdl gidr. f9éemad 3= g gsuemgr q
31T MO HFAT IOT ¢ JHE 3fsed gld. 600 IMard IR gid. el
AARY Fgard URGHHAT gl HIcNHg Ao I fh@etdR, Svens 3. Jiaasr
AN JE AcJcd i, AT HETaRIaTT FACGURAT HY €7 FiAhaiehRal e,

Earagl TgHnT Araed Ieadard gidr. forarars aréiel, ARTATS3IueT Ariehasr
AT AT TEHIES SqHRgS oS AT Goell faoiamers JAReEdr faear &
TeHTEN g,

4. * PIfdPRFA F -

HRATAT TATATAIGITAT hiTdPRe TBdBHEY FHERISE ITX gidr. 31T 37for
Qacar ar AR § TSR 6T gid ATgl D el HifcIhRh ART AgcaraT dred
BT, ATSTHATEAT TIETUTHTS!, FATA-ATHIST SERIdlcl hifdehNeh HET oAl aToel. el
AT 3N TS hidl AT gldl. AGRISEIdIS ShifaeRehrar AaR dr gige
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CUATd A AN hoel. AT TS BSh Aledl JARM TREAT STATHAT gTemel adeaT
e &ot. 3. &l FTaEET 3.8.1900 ALY TATAST A JucsT TATYT Fol. 3.
H.1904 ALY T TR HAfAAG ARG IT FOSAd FOAT ATl  HERISEIATS
QI =ATfIeh, qoT 3. foehoft carear em@r & Svdnd e,

* JedqATdl HATNY

HERTSSICS AT HToGSTellel  Jeadqardl HATY Seol@iag  gldl.aqor, g,
HE, FIST, HhelIeh, fgShd HRT IARY 3ol Joddd FGRISCIA Elcdl. & Joddd
TS faRie IR @icll. FHATSITATS  3ersee], 3RYSIdT, Siciddl |, Jehear dreikidl d
W &Y OIS RISOT JART &7 FAgeqdl HA AT @l oAl shel. AT
HIBA 30 YT S Foadd SRR Bl A SIE[Al sied HAS RO
3T A oAl el FHAGHUROET fauR STl HelcAT B, T.RE FERIS, 3T,
STEHTes S AT Hcfed HERTSEIA & 3TTe.

* Fgcarar gL

AT TSET HlPFdT HAGRISST 14 ARG Frel. AN 3 9@ e
Hecdrdl 3ed. Has IY Uigel AT . AN hoqy AL Fraior syrameiier afged
AT Rl TR ARG JATer INTAAAT HeeaqoT el

Has M AMARET 1946 ALY holell 3810 STl Hgcdrdl gral.HaScie cllehra
T 3STATAT AT Bl

39HEN -

3R JhR ARAT T ofeld AGRISCrE! Al Hecdrdl A 6 .
YHEY FAITTYTCAT 0T FATSIGELRON 37T gedl ae] fofeT Adrd. 3myfaesh FgRSerd
HATHYIT, STETerYIT, ITEMGAT MO hichehReh ITC 37T FehR Tl Tddd Taehdld &

are.
fasay .
1) IAATANY IS F & FERISE ST &1 Jfee.
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2) HRAT FIA>T AGATAT Tedeh TOAT HERISCIASAT icjcdlel Hgedrd ANIGHT .
3) .H.1885 T 1905 AT FIBIel afed HARAT F>T Tddadiel fGM UM gl
ALY INATSHFVT NG, HeTad e TS, SAGTHS ARG AT ARY AAded HERTSLIHA

ge 3iTel.
4) g § AR TI>T dddodid Hgedrd he Utgel. THERMT qemen faxier Hagaes
g3 oeTe.

5) frdrermear faRelr s{ffenT €07 A GART HAERISEd Sedrd feget Ad.

6) FIIehNeh TBadITal HENISCI AATETe Hecaqul IgTel.

7) 3HTS A YN 3TTgeRTd Yeathel Irearadid hicihReh Ubdodlel Hgedrd JTered
8) HGRISEICel Jeduardl $fAHT Hgeaqul Ufgell. Tofehrd SR SVeRe FATGTGLUROTET
HART Fgcarel HHeAT fGHT Id.

9) HIT-ITAT FTTEHRET YO ARATAT >0 Tbdadiell Hasledrd Gget Ad.
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6) fadieres, Heem FqESH, ey AT SEAT Tgarel B SEUsTa (HRATET Fd=4
HEY), WER JehTere qoT, 2000
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«“1857 =T 33MAIdIT Sa9d! RATaERT 3% ATg
HERTSTE! {fAwT
3. TS faearEe A=
A, Rl I Asfagaey, 95 gsama i3, e

manesambhaji3282@gmail.com

UILEIRY

1857 =T 33T AR SfAgTd FIA>agg, Uigell R Flcsdelel 30T
RO §8 A1 A9 NSeWT AAl. g7 3019 3cal ARAd fsfer Iea=ar 3
ROTTAAYTT Sholl FIAT31 A 1857 & Iomarl qdAlald dRIW g, AT 13T 29
AT 1857 STeRIhI=AT Bravfidiel 3o/ardl dith SETel dell. ABSEA™ dled § 3cel
HRATAMR cfaloT HRATd TR, ATHEY FlegTR FEAATT A3 gl gld. ATcTd
1844 ALY Flegl X AHENAST Uogladl, TAUMSIS, HAGHS g WS AT fShomar
MSHAlAT T I fafeeniasg dsm AT 39RA. 90T ARY dishe 3R I5edra
fafeersr O &5 A Feol. AT AT IRUTHA ARG Sell, cAAHAT férem
faEmre Ay $5h oeTel. Al fORIY 368 Sl S@dell. HlegRIciiel T 3Sard
dqcd TIHAMERS AGRISl FlehRel. UM AR g AR HAl. ek
Rl M YRIESTeAT 27 FHATHRAT JHsIA31 el 1857 sl AU TAHATATGSTT
eI TS RTATETAT AJcardlell HIegTqR U S8/ fA/MOT IHRA. a1 Jfehraredn
fAaTaEAATER 1A gool FEel cAisll deArd HOl fahdl 3R AROY & 3orareard Ad
AT GIci. TUT HIETICe 30/d Tl Rhadl dhodlel d1S 3ol e, fRenenfaig @
AT =TT MeAT gidedT IT 331AAT IISHERT RIAdRd #gRIS 6T ASEER
e, AT HIogTRcT 30T UIehl 31TE, FUA TG AT ofid gT el a1 3ol oo
hed Sdel. Il TEIMNciel 3Rl Tl hey $NTeATHcR ST RIAARS HgRIS=T 15
A 1869 Mot HNAGET 3T SN 1857 TAT 3TAT Akl ATd YHEAW Befell STl
quT I TEIAT GAAT ©. RIael #FgRSAT aRAT dideledl Hdadik ER10ATd Teh

IR B3l N 1857 TAT WIGTTell Pl aAdcd IO, SISAAT Y& o FehdT,
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AT ARTAT A9l 3eTel iemedr HEdaior qdd Uk, SAYan ARy ¢
TIYAT WUATAIA Ifgel TATAIdR g1FeT ot

QEATdEAT

1857 AT 3314 g HRT SfABAId Faid>d Ig, dfRell HRAT Tarddciel for
R 95 A1 A MNBE@r I g7 30 3cad] ARArd fefeer deazar sl
ROTTAAYTT hell BT, 31 A 1857 & Sorardr qafadifald dri@ gidr AT A3 29
AT 1857 UK ST AT BIaoNd FHarel qis a1 Rurrer ffeer s Ak ggae
gredr a0 M B3 GYA 3o A% SETe. gRomHT FAfSd aR@gdt s
3T 3oardr furh ggel. fAva Adier oaohda dfAwET 10 7 1857 S 33T
hell. § HITAPRT T 11 A 1857 USH AT 8137 30 Al HROR HeledT Eooll AT
fSrol dreel Somara feed § T HicihRehrd HET he delol . ShifdhRepi=l feeoirar
dICRITE FEULT SgIY UST GOl I 8 %l I feell 3MIedm dredrd adelr. a1
33TETd Wl 3k HRATT Tb8 YAV T&lel §id AT AT A I7 SSTaTarsT & iaior
ARG F-aHr g Ufgem Serdid 3 FEAIASE el IS araqudrarsy 3Tor
TSIHRARTT T HETAT STuIarardy fofeer suedl SeRer QY o7 &iar Agd el
qUT URMET TGS, ATl diedr e, smefier [of esdiars Jrany shifderl T AT
33TaTd HTEMSIaY glell. AT 3SMERT ST HlegqR TATT & I3 Gl gld Fea iy,
fafeer TReR=ar fARIUTd Fegrqd SAdT €1 Hdod g3 3oard Gl Sell. AT
3oTaarediel A AR HERIST AT T AT aided, Siod, SToqul,
3oMTdTel el ${{HRT, HIcgT Rl 3o/d aearg Heehl-ATe AIA27 AT Afeeg el
qereufiel AT Iararar 3 A Teehrdr HiaEaX 3Merar AT MUfATHIT 8uard 3Tel
3.

SleH d dTelqoT

B‘:lﬂ?ﬁiﬁﬁmﬁ‘q'?ﬂ%%ni HERTST AT Sed 8 SAIaRy 1831 Uil SA9dr QMBTeiT
3% gAY HERIST 30T FHeErs qolErs ar Adicaear 9ér sirer. saddr
RAERT § e U ARTIR AT cardr S FAHeEs TuiHR AT qTaed.
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Gs{g SEERd [T, ST dTes RFATesey, SAIGRIA ES, HTCHTgs s 30T
HHATEIGY M TGN HASSIHT AHUh holl. 1840 HEY BAUA ARG Hol
FOATT 3T, AHAR Gififeshel  Usicrhgel caiear fAGTome  cgaear &yrar  3rel
FATAUAT 3 Bl W HRAT-AGA  ATeAhs golal hedlHd o RIGTond &AEr fger.
A T fGa@AR carear RASTUIHIS! ATl relell Tigdan I fagerdr el g,
AR I 3R AT RIhauarardr viathesd dloeretiad $@ AR Ag ¢Ads AT
Teder as aRuard e, e e @wRarar 26 ofie 1847 st iGN R
AGIRT Frear HelRf fqarg gmer

ASH-YTeAT 3oMarar AT Fgaaw ST IRomA

fafeer soreardel #Hege TTEAVATY Elell HSUT USIdlel HAIHACRE AHH
dhell. TER FISATHECRTAT SAA ATHCIGRAT SR Feld MUeAHS IY Gegaedr
T SATel. TUmY a1 Hesid Radaer 3fdel TR TIGHER ga@rae e, Iderd
1844 ALY FleglY AN Uogladl, [ARMeITs, AEAETS 30T 81e9rs a1 foehmofear
MSHAlAT Uehrd A fofeenfaeg ssma faemor 3emer? qor il dieve 3qy gsea=
fafeersh @ &5 AlgT @l AT Geaar IRUNH SAIA TATHGSTE Sl AT HeATd
fafeenfase 3y oS ATeTel. STeeedl TRl Sl Y A3l YT ACTHRIRIR
adeh Saul YU 37asSd A6 3 o 368 365 Slel olelel. SAYAT AR Halelr
Y Wl MUl RGRIEN a8 giedl. a1 Baldel Aol AdR T T 3rdren
AT IRE FHEeT AIhEIE Sholl. JHTY el R, TATHT wegh, Tash Rars,
gAId g Glelelid Alfgd 3 3o faRary Hehriel Hied U3« oF9dl AR
HAERISTST 3SMERT SId IR Shell.

FIeIIIT 33T

1857 AT 36MATE 3cck HRATT TUH G FTell. I FSTAr AT dlefduararsr
qeraT  AAATRSTl Giatoiharel Toaiell Tl SiYuAral Ydced hell. IAed  faQwdr
PICBTRIAAT 3STATdlel HEHIN sl DUIHTS! UAAT AAMEREAl 3Tell G FULeT
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SR 3% #HFARd °9cd AT SIYAT OIS #gRIST IdThs UTddel, 9uT

SRS HgRISel 3YT Hifdehrl Somanil S[EURT Fardl 3Yar 3o/aid FgeeT ooy
U qoT WIAAT ol el [ & AT AT e dled 379y, Ra carear
gl ACTRRARTT UPR Fegd M IRFEAANT Iomard Tgeel gIoT AT o]l
dled A, TAHS il 3oTdl HSHT URIET ATHIGSedT ATeglATell Yichare el Arer
! TIATN SRSl S SH AN 9 I A5 AAMRS A SRadel. HlegTRIcdTe
T 38MA Acfed DNATHGSA FlhRel. S 1857 HEY URAET AAHIGSTHT g HISHATRS
ured Il AR ARSIl A U3el oI Ul H{S g Hieddel Uid 3Helell
JoaR S oo’ a1 geasr 9T g3 RAEREET 3MYear THRTAT Acdls Sd9a
15 REATET oS 30T SaIel TR HlogTRAciiel 27 T YeleoT IT BisiAT Tl
TS 3TUTe.

2751 Afeeg gt ool AT

HrogTeal M Urheeredr 27 HARRAT JHS 31 S 1857 TS TATH
FAraRRr FgRRl T RETS Iredr Adcar@rell HleglqTd §sT fARmor 38R
SISl OPRAT AIAGTARER 3F god Fhed AT diedd 80 fhar e R
ARCT & Jorar H ol g’ g Aot féq gareleRIedr hallel Sl Fastel
e Tafers dicehles desend, IcATIRT AT |'E>qn|U||§\o1 HIeAT HIST STelldel Hded.
AT ST RRATS 30T AT F1El AMeERTAT ehged BRI feell, R FHElar Mo
HTcTedl. Aol TS RIATcar Sadd AR ©F gidl. I AgTfen Hee
SIS AR FERISTTAT ASTA3ATd Aok dhed odol ARSI HIaT TghTATATRT
fafearmsit e dell. IEMERE AR #Agrer fafer=ar faueh 3omara aeer
Mg 3Rl T ST FgURT IRATN Sl STeREEd 3cdraR ivdTd 37T, 9oT
HIUTATE! FAHIASS A ATdRT SAddl AR« f[aerd el egrer 9 e .
Al fafeersil AR BHEER Tedel. A Sl AR vh faeany ardfier
el RIS el 3Iear HRaTer AoRaddsT Wsauarardr 5 BdHa 1857 Asl urreng
3mor FReng #wefrer 3Muedr fAdsd WrAERIT 936 RleglRId YaeT el IeTarsdrel
TERT SUATHTS! 3rfcledn fafeer dfeiar &gt Fea s RIS Tearsard Rwer anfor
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SA9dT RIAMAREET §lhT AF AT, dagdld  ofsl SHeledl Tal fafer dfdewe
el RIT Tiearay Mear ssear el R g usor a1 @remaed fafesr
IVFR Fld g HMT BiST O3 JASIER T, bt Rie=ar ad
ArAERTE TMedT SHSeAT IFATAT YRIGATT T ISeledT Fal>d AfAhlalr Jsad deiel
Siohd TSTATSATd el RIAMRS Jorarsidd 3Ted & aTE A FeohdT fAvara arger. ar
¥ g SAYA RIATRSTAT SEeeR R B9l AT HAgRISTAT HlogTRId
39Ul § YIS Oideh Jdeardl fafeeriar amoftla sme. fafeernshr 1858 =ar aAry
AGTAHET T PlogI el Foigel IoNay IYT AT Togg AN Ploglx I
qersT AT gT HIeTT Il AT TSHON FoR Hhed Sael. I JHalcliel T aure
Fe HETCAHR AT FRIATART FGRISTT 15 A 1869 ol Fre HEA g&dY 37 e,

AR

1857 ©T 301d Fgeol &1 MMYAHAN HITl UIS, FEIIRIE ST, URMET AR,
dicar & 3oy gmele ol GeAias scacl A YeEds Adid 9uT AT EIsd
TATHTT SAI TAGTell FERISTAT aRAT ATHAeAT hddgR ERUATT Teh HITdAR gidel

A, 1857 AT AIGATd HIogTq AAccd HIOM SISTAT Y& o Fohcl ATHI o HETAT
SATAT e TOfeR=ar $dd AXOT qHd FUIR g TAYCT NAMRS § A9
TRIUATATT gfgel TATTTAR 83T o,

weor

193 F.AT, AR R, A, e ST FTH e Hleslqy, 2003 .530
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1989 9. 70
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Abstract

The present research paper is confined to study the users of Ayurvedic Medical College libraries in Western
Maharashtraviz Doctors, Teachers, and medical students asthe users of thelibrary. The efforts are made to study their users
from the view point of their satisfaction about their requirements from the library.

Key words: User, User Study, Medical Libraries,

!Research Scholar, Dr. Babasaheb Ambedkar Marathawada University, Chhatrapati Sambhaji Nagar (Aurngabad). Email.
rrchavan6550@gmail.com

’Professor and Head, department of library and information science, Shri Badrinarayan Barwale College, Jalana.
knkumbhar @gmail.com

I ntroduction

In the library there are important factors responsible for working of the library i.e. user, library collection and
librarian. Librarian is the mediator and playing an important role and bringing users and its reading material together.
Librarians develop the collection as per the desired goal of organization / institution, whereas user requirement (needs) to
be given proper attention while fulfilling the goal of the institution.

General, in the context of the library theterm 'Reader' is called as "Who reads the book isreader”, whereasthe users
defined as"Who makes the use of large verity of documents of thelibrary." In this context the term 'Users isfully employed
to represent the seekers of information. Users are continuously imparting the information as per requirement.

Therefore, it needed to understand he users of the library systematically. For the purpose of the study the term users
and reader taken in the context of use of library and the meaning of both are the same.

Concept of User

Theterm 'User' in the context of information chain may be at the end. The generator of information, who comesin
the beginning of the chain, may also be an 'End User' of information. In the context of database, he isthe 'Searcher', a user
may be a'Researcher' he may be a middle man or liaison officer in the dissemination of information.

Definition of User
The definition of information user is as under given by the information security Glossary.

"An Information User is the person responsible for viewing / amending / updating the content of the information
assets. This can be any user of the information in the inventory created by the Information Owner."!
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USER STUDY

For along time, the users even in a scientific library were considered a neglected component by librarians. But
today the situation has changed. The librarian, have recognized the significance of users as the most vital component in the
communication cycle. In fact modern libraries are becoming more and more user oriented. The present trend towards
national information system has made the need for user studies more significant.

In India however, It is a new phenomenon. The present trend to the Indian universities and colleges is that the
number of students, researchers and teachers are increasing year after year. But the resource allocation to the university and
college libraries is not commensurate with increased rate of users and cost escalation of documents especialy scientific
documents. The aforesaid problems are forcing librarians to think more and more in terms of need based acquisition of
documents and providing appropriate information services. Considering this point in mind a user study is conducted among
the usersin the Ayurvedic Medical College Libraries In western Maharashtra.

Objective of the study

Following objectives can be categorized as.

1 To know what are the information requirements of the user.

2. What need to be done do make effective use of the library resources services.
3. To know the adequacy of library collection for the needs of users.

Scope of the study.

Research is an endless process. The scope of the present study is confined to study the users of Ayurvedic Medical
Collegelibrariesin Western Maharashtra viz Doctors, Teachers, and medical students asthe users of thelibrary. The efforts
are made to study their users from the view point of their satisfaction, about their requirements from the library. The area
of the study is cover to five district in Maharashtra state it’s called Western Maharashtra these are Kolhapur, Sangli, Solapur,
Satara and Pune. Its areain kilometer near about 400. The scope of this study is limited to the health science faculty and
students of Ayurvedic college librariesin Western Maharashtra.

Selection of the sample

The user population in this study consists of students and teachers. A sample consisting of fifteen (15) Ayurvedic
Medica College Libraries in Western Maharashtra and 40 (forty) members of each college has been selected from user
population of 40 X15 = 600 members. The sample group consists of 1st year B.A.M.S,, 2'° B.A.M.S,, 3f° B.A.M.S,
Internee students and Teachers.

Collection of Data

Questionnaire method was mainly adopted for the primary data collection. Interview method was used among the
scholars on a selected basic to corroborate the findings.

An improved questionnaire has been prepared keeping in view the study in mind. The 40 X 15 = 600 questionnaire
was distributed amongst the Ayurvedic Medical College Library users. While collecting the questionnaires and at the time
of their visit to the library the concerned users were interviewed.

Additional information was collected by talking to the users and members of the staff. Certain records of thelibrary
were consulted and annual reports of the Ayurvedic Medical College librariesin western Maharashtra were also studied.

Analysis of data

The data has been noted from duly filled up questionnaire the analysis of the data indicates the following trends in the
proposed user study. About 50 X 15 = 750 questionnaire was distributed. Out of which 600 questionnaires were received
back. The frequency is 80%, whereas the response was very good.
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Table No. 1.

The table shows the data of users used facility and services available in Health Science Libraries in western Maharashtra,

specia referenceto Ayurvedic College Libraries.

Sr. No. Services Total Users | per cent
600

1 Reference services 472 79
2 Inter loan services 328 55
3 Newspaper clipping 370 62
4 Bibliographic services 412 69
5 Book-bank 430 72
6 Night reading room facility | 325 54
7 Abstracting and Indexing 310 52
8 Reprographic/X erox 395 66
9 Translation services 130 22
10 Internet and Fax ser. 230 38
11 E-mail & Scanning ser. 190 32
12 Digital Library 90 15
13 New arrival display on screen | 165 28
14 CAS & SDI services 170 28
15 Open access 130 22
16 Campus Wi-Fi 120 20
17 Meddlers 50 8
18 E-book and e-journals 60 10
19 Consortia 70 12
20 User orientation program 310 52
21 Drinking water facility 430 72
22 Toilet facility 450 75

The Bar graph shows in Health Science Library users used facility and services.

Users Used This Facility and Services

500
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300

o I I I I I I I I I I I
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F & o F S S NI PSS SE S * Q‘;\
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N TE V&IOS @Y T <

M Total Users 600 M per cent

CONCLUSIONS,

The study reveals that the many of the users are not able to use the library effectively because they do not know
what exactly to be expecting from the library. They fedl frustrated in their use of the library due to certain shortcomingsin
the library services rendered. Therefore it is necessary that the users must be communicated to the librarian from time to
time their interests and their library needs. It must be noted without fail that the well-equipped catal ogues both dictionary
and classified of the library certainly help to the usersto search their reading materials by them in avery short time.
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The present study shows that the readers are satisfied to some extent for general information needs. But not fully
satisfied for nascent information appearing through Reprographic services ( Xerox ) and  non — print materials aswell as
computerized services like Network, Online, E-mail, E-journals, Down load facilities, MEDLINE, and MEDICUS which
are not available in the library. This collection should be developed in future to improve with the latest developments in
information media and information technologies. The computerized library services may be also introduced by installing a
computer systemin the library.

The question may arise that whether the library is in a position to face challenges presented by the changing
conditions and the expectations of the users from the Ayurvedic Medical College libraries. In spite of some of these
shortcomingsit is observed in the present study that the library isworking efficiently and effectively in order to satisfy the
user’s needs.

References.-

1] Devargjan G. : Users approach to information in libraries, New Delhi Ess. Ess. Publication, P. 32.
2] Line Maurice B : Library Survey : London, Bengley 1987, P. 11.

3] Prasher R.G.: Information and Its communication New Delhi, Medillin Press. 1971, P. 207.

4] Sridhar M. S. : Usersresearch : A review of information behaviour studies in science and technology, Bangalore ;
Bibliographic information services, P. 4.

5] Prasher R. G. : P. 207.
6] IBID . P. 208.
7] IBID . P. 209.

IJRAR23C2829 | International Journal of Research and Analytical Reviews (IJRAR) | 544



\ @ A
IJARSCT

Impact Factor: 7.301

Scientific Journal Impact Factor
www.sjifactor.com

ISSN No. : 2581-9429

A Double Blind Peer-Reviewed Refereed Monthly Journal

Volume 3, Issue 17, May 2023

L d- | % cCrossref SCOPE
DATABASE

INDEXED

DOI: 10.48175/568




Volume 3, Issue 17, May 2023

International Journal of Advanced Research in Science,

Communication and Technology (IJARSCT)

o

IJARSCT

TABLE OF CONTENTS

IS Al wWiacd QfTHidl e g de-r
TT TGS ST HI9@

“Tol TG FdgoSlelicl AIeATqRe TG
Sl %Y T GRS

1942 =T AR BIS! AT DI TeaIiiel SFHETT HeHR— U gIa

ST VHIT VIS oITE T

PefeTE BIfcdR 9 iaidis Ui I ARG Wi dododidiel INTa
7T 36T IO Hchid

TRgrmrd ufdeh gow: Js 377 g9’
oI S Fg®ia R fe

Impact Factor 7.301 (SJIF)

7—14

15—21

22—26

27—32

33—37

www.ijarsct.co.in



Volume 3, Issue 17, May 2023

"HADIYR TR MfF SheaT” 38—47
7T SL wTad wels gy

1857 T IoTANiIl BAU fAHIATRd S Mg ASRTST=! YfHehT 48—52
ST 9ISl [dearervia a7

3T TR FTid TbID 53—69
HI SL 3IcABY FHITHAN T

gfgel wId=ages (1857) 3o oft FedaTg 70—73
¥l duge gorrar drad

fafeer Txifdvgen PrRRIId o83 a1 TSHATAT Io1@ 7477
IRATY W d&dilel A8RTER IRTEM U giay 78—83
S f[Aaer gevad

WA IBqoKITd AR 3 T St w1 84—91

HL SI I3l G HaHq

WA T A dedeitile S ARTG—8Nas dicid I o 92—96
S [3@g=rer HIreT GiFav

IR aGgad d3dd Hhed Id Wiad dddaldlel RS 97—103
H— GHT [ATENTd GiEq

Tad=rar |9 3R &) faar 104—108
gl weq qyiviefl f[Agdivia

Impact Factor 7.301 (SJIF) www.ijarsct.co.in



Volume 3, Issue 17, May 2023

Role of Workers in 1942’s Quit India Movement - Special Reference in Bombay 109-112
Dr. Shubhangee B. Bhosale

Influence of Mahatma Gandhi’s thought in the Novel Untouchable of Mulkraj Anand and
waiting for the Mahatma of R.K. Narayan 113-115

Dr. Amar L. Powar

Literary Responses to Colonial Violence and Resistance in Indian English Literature 116-121

Dr. Prashant Patangrao Yadav

Freedom Struggle Depiction and Adoption of Gandhism in the Novel Kanthapura of Raja Rao

Sunita A. Powar 122-123

3k ok 3k ok ok 3k %k %k ok k %k

Impact Factor 7.301 (SJIF) www.ijarsct.co.in



ISSN (Onli 2581-9429
y IJARSCT (Oniine)
' -
2V ) International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJ A SCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.301 Volume 3, Issue 17, May 2023

“FadIdT JIATH 3HR T8er iaar

sl. Wgad Rl fAgedira
At ReafiT aca AT, YoasaE, dn gasthre, 3. Sy

varsha.sahadev(@gmail.com

UILEIRY

AR & T TIH H Fedr FAdr &7 98 Agcaqul ¥ @ & Bear Fiaar
o ORI A STl H FadAaT HAH HT BEAT ol g IR foham| #Rcq sRewg,
HEAR HG gfaddy, ARYCNROT aed, MW IS, AGeTolel AJIdl, STAehsor AT
oTdiel, FeThANT =gl 3N HiATlel el ToraR T FHoldl Tellh oM & AN & Fel
H ITSZIH HT AGAT SFE H| Tg RO ARG gRYTeg d YE Gl 31T fgr wfaar
ﬁqmwﬂwﬁagéﬁ'@%a?ﬁasﬁaﬁﬁﬁmdﬂdl 3ealeled ' 39T Hiaar
& faw = @y & TSI A HIEGAT B dert GalT THAEB & g el A
NI ohaT| Facar &7 Hel 3 AT Il g 81 Hehell 8| ST deh Hel T HF o gl
TAATdT § HIEchR 8l oIg! Hehdl| TAAIAT Hl ST g 3, g9es 3R fafaer 3marsr
¢t FIfh HATSRDT & FFOT e HA dafFds Tadaar & &0 #§ FARd gid 8 39
Wﬁ%@@%ﬁﬁﬁﬁ%ﬁﬂ?ﬁﬁﬂﬁ@mdﬂdlﬁqmmﬁ

TIATAT eIl R 3Tgrd &l a8 JaT § S digl, &sdige, cHTFAT,
%ﬁ,mammmaﬁﬁ%agﬁmﬁlW%%Hslunﬁamd
& T I A HIA-3TA ik § dfder U] g7 Tadaar & Jor A By wfaat aF o
3T FHifoR AeTere T #| IS oSN F 3 WRASRT A I fAeT SgE
s 2| Fifdeal @ oo S & 3 Nl IF F 3T dE@HI, FAAT o 39T Uusey
d Ser oW s BE wfaat o e wfaar & et F g 9\ Hr 0 straer Sens
AT T R fAde 30 AR FHifdeRl eiasr o BT §a1| ARd & Tarefierar &
e & SR 3T & R § e f g ReFar # sfagra] J§ g2r 1000
a¥ @ o fUS FHY I TH QN W FHA WiEpidsh TOET ool @l AR &
TSEICT T TR ToTailicieh Tehell &1 gl AEhicieh Tehell T &

Copyright to IJARSCT
www.ijarsct.co.in

104




ISSN (Onli 2581-9429
y IJARSCT (Oniine)
' -
~ () International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

| J A RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.301 Volume 3, Issue 17, May 2023
ARG seds o fow smyfess o7 &1 g R saer o8 FaTeierar JicteleT #
g i #Rdg 3R #Rdg HSel & ARAPRT A JaAT Adell F1 T AR gy &=t &
fAcafFd &Y sud I & 54 TWATPRI of TAAIAT 3ereled I TEAT Fd U HRA &
O 3 & olEIT T AT ST 7 91 fohan| a8l qadl 31X 3egiel et &
MYOTHRT It T ol e fohan| $Rdq gReTg A Tadaan el # Hgcaqul
$AHT TS| IS GaRT HRAT SefclT R Sled H1 faer 61| 3¢ $8 &1 HT Hellel
g1 R, ST g1 @ AR AUl o X A of o W A; 30 oeuie 3R AR &
JEgToll U 3cgiel Il for@r ‘3O F9IRT diue ST dHG ST & ATEIH § dodlolied
T3t T fAreperar ifdeerd & &1 3R 3T HYAT FT TAF I fRAT & 39T Zor
T TEIRYTT T TASIT §U, TSI SAPROT A HGRIPAT AGHH I §U AMMged
TH SAdT & 1T 3ogid ??Iddl‘-lt\élch SST| 379l HIaAT3 PR géarr’ e H Tad
Hld gU 3ol for@r-

‘e T o L& dah|
FI A ool Afg 3IRai|”
SiadeT JaT o AgcThRI o 8 TIATAT HaH H Hecaqul {iAHT Hemg| HgraN
g gfaady, ARICMRUT aed, M Uiedh, AGHGTS dqddr e @ o HRT
AR 8] el ToIaR T el &I AR UReR fhan| g1 Sfaat a 3na Serar &
TSCYH AT AT S JUT 3eg TATERAT Jeleld 1 GE Sof &g IR R
AfYMRROT I ASEhid HEgelll| AT Tddal o 8t ‘gog i AT Hfar
forgeny el & 9f AHT el & #oT F TEAW H MG S T Gerar AN
Tlgled o ST &7 AT HiAdT & AEIA F FardddT 3Mcleled &l dof el H eiadrd
HIAST HeT H| ARYRROT [ed F HRAQTHA P FW@OH HAT B TG e ge
Wﬁ?ﬂﬁ'@'ﬂﬁgﬂﬂﬁ@raﬂﬁ| -
g FaT A? FAT 82 3R ghre
3730 3m3 oA fAeeR I8 ATy
Tegehfd AR [T URA 9RAT & forar-
‘Tt o oot 9ika dor e gar &1 AT &
I§ R el TR 9 T & M FHAF FAA 57

Copyright to IJARSCT
www.ijarsct.co.in

105



ISSN (Onli 2581-9429
y IJARSCT (Oniine)
' -
~ () International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

| J A RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.301 Volume 3, Issue 17, May 2023
ATYSRROT o & 3TeIrar GoreT AR dlgled HiT S HiT & Hidar o 7rsit
I ol YA T HH TR GoTaT HART TgT I S S [E Hiddr S Pl el
ThdT §? T 36 & o135 fer X @ &1 a) AfAST & 21 9T v gt qur sver
A I T Hiaar et o arEfIE #-
‘T Tger 35, Totasil & oyehdl amelr o,
¢ AR H o 31$ T & o5 Srae o,
T §S SNET F PAT G wgEE o,
e TGN &l Xl & Heel FA H Sl AT,
THE 38 Tl Hedldel H d§ dedaR Rl T,
geel gRellell & Hg §HA Gl shglelr T,
e oSl HAQlel! dg o ST arell Tt o™
g YR SRR YAIG o 30T Ig HAYAT <M §ART FiAAEed dd o ‘SAfd

A ST R &2, Fhalel o TR STgT § 3o RGEm gaART, d STershsor AT T o
‘Teea aer for@n s @es 3raar §fhd dg dceit & o 97 & aud Mg ag
ATARA o Wl hr W@ A IaTer o G 39 fordl fiAd 9X & & @il sl Rrefiedr
TFR AL B

‘ge ATIHA FTeTH, JhellA, AT i,

TET QUTHAT ATIRA ¢ ATAA. .

RN 9H T HIGAT ST F fAT ST AR TAIE A IRUT I HYAI <A §ART,
giAAees 9d /@ ‘ST i S 9 &er, oRren @ URA 59 faeg Y FeT Ry
HHAST Y, FACAT JAE I o W07 FAT g o & fOIw, soharel of AR SIET I 3ol
fEqEaT §ART, o STelehsUT AT oAdieT o faverd ameT & forar g-

T F& W deT o3, FTEH 3YT-g¥S 7 S0

Toh fgellk S8R & 37T Tk &I el 38X &l S0’
g g VIR A oI5 qdell & TR fhan gl sigem & Rigrore e gas,
TANRY FUrdl, TAuRy &g fSae, TUTROT MEad], SGIRgor aiery 9aesd, TEm
$SUT g, AR Uloeh, AT YHIG Y, ATYUH AT AR, IGT THIG Y e,
AGAAS FGAY, FOIREAROT [T, I S IO wiaAr &gy @ dfde dg

Copyright to IJARSCT 106
www.ijarsct.co.in




ISSN (Onli 2581-9429
y IJARSCT (Oniine)
' -
~ () International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

| J A RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.301 Volume 3, Issue 17, May 2023

geoll 1 ¢ UH H Mduld d¢ ATRA d| csifdd & 3Nddld T 3 DT ¢
maﬁvmaﬁﬁmﬁmwalﬁaydﬁmﬁ%ﬁm
a1 fers ] 3R feemat #F FafaR garm ¥ v G F AAH Il T St
FI T5H 3chedl & TTYT gl § d8 986 TG o

“arg el H FIETe &

Mgl 7 AT AT

qIg sTel AT #ATel H

foer O & STerar3|

g AL FHCT & AT,

W, § R 3TaT 3|

18 76, &af & faw |,

TG WY W 33|

qS A3 ol qeTaTel

39 9T W AT JH Bk

ATGA W fer T

9 97 9 dR 3™

il oRE ST 3MIEr # 30 T3t & AegH § G fAdr @ arer

AIETHRT T Toh ofell BgRET g| Q- TT FSUT W, SEARGOT WERY, Tl ARG
Ay, dfsa sifSeleed =, a9 TA e @, SIFT STITHIG &g, TR U,
T FARY TlgTel, STIHSOT AT Adled S ITARRT & IEIAT T T 9 ol
I s FEH AT I § ST fAM gFREA A oA Re ool a@ AleraEt &
FAET A 39l qfdd AR F R FH SAodl T Tor A1 T I S g
TColl o 3ol HS H d¢ ATGRA ST Slelols T3 o Folol fohdl o SHiday T
vdre dr 38 AT T ST @ Udg Yg HRCA, TIIYHT TH Jooldoll FqdTcl YRl
ST &fadr & @il & AT H USCUH T IEfsd URT Yaifgd &l S Hfadt o el
HIAA3T H TEIAT & GaIRT AR dlehdliedh &d AR WFERT A HTA Fel FH
UgcA fohar| @rer g &2 & el J 9 3R Tehdr & serar AT g

Copyright to IJARSCT
www.ijarsct.co.in

107




IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

([
I _J A RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 17, May 2023
Hoq 3& -

?. HRA g&emT- HRcg gRYTes
. R HRCAT - AfYeMRROT e

3. A FY A - GHATHAN <gle

8. I°q $r 3fFAeTT - Hl&ddlﬁugé(\l

Copyright to IJARSCT l7 SSN D 108
www.ijarsct.co.in | 2581-9429 |

e\ I[JARSCT




IJARSCT ISSN (Online) 2581-9429

s\ /e International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
I J A RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 18, May 2023

TSy e Aifa AR Ber s
3. Uged auRIUN AgcdRE

c

it RoafiE dqa AgfacaTed, Yoasaa, an. gaFunT, . FeerX

varsha.sahadev(@gmail.com

Rrem NfF T o9 o Tt gl a9 T W 3T AR gl HRT & Tedl F SRIHT 3 R &
¥ SA9R & S1E HRAT AW H qrAfAear & & v 7% Rew AT oy g8 81 A Raw Afg A
Rl & WY-Ary ARAT AT 1 Aged doI HT 32T T gl THA WAfAG RIGT F AT
JfATIAT F AT ARA R A et Ao 7 Rew & Agea Fr gfauiea Far § saq dfosy # &E
a1 T TYOAT SR g1 3& e AT 1 @ed 997 v gg ¢ 6 g@ed ey it & R A
FAIAT & faar famar o gl

T G & fawg & &7 Ieia ¢ &, 14 g 1949 &t dfgunfas vax w & & v
3R AR SGAll Y ATar giod g5 M| URT 343 F T AT AT B, qu H Ao B AR A
ARy gt 3R 3 & T IFRTET & g ARARIT TS & fw 37ds $mwr &1 g3er 15 asf
de fRar STwm’ g@e s 1965 de f@dY &1 TS & §4 H TUMAT A & IRATHA H o
fATad AT a% der Gar 1| Fgh 7 fh, 26 Fradr 1965 & d1G o f&er o AfaRed 3 e
T & qThT Feel & fow g2ier # o Sl W@ell | I8 3aedr Siaue o) gl & o 3T o
eIl 3T & B

Copyright to IJARSCT
www.ijarsct.co.in

88




oTe,
23 WWWLEA MV il arcum

:
- .
<1011~
— -—‘_ — ‘_‘..—h.l P Sy TR e
- "{ | - . Foud If' -'"']|
AR Nl O NSEEN. oy L _'uﬁj_

& Scanned with OKEN Scanner



THTUATEY : 1970
AU ST, 1998 T i

ISSN 22494100%

TaeE | g fe

s ; T WHIE HiH
wyereen BRI« TgEiter

SR - T

it mi

wEIS TR T T 3R

A ; w, sOD

i T o W RS0

WA 2, 1350

firg : e %, 5009w  FoB00
dm wd : % 1000; 9 T B, 1500
it B AT 250 WY

e i e
T @ F. 2508 W E. 350
fmnm@'—.lmﬁ' w7l

irersii 3 fing ¢ BRI - R 50000

¥ite 30 Ty gfifire

1.

14.

18,

i1t

TTe, 2023

2 vl el s B el if Py Perersd - stz ahlied

Ty et ok gt Fdt e wfme i P Faroed

- Tyt e T

2 vl vt v o Fh i v Fafam e ot

~ Tiims FAEEE TR TN

TiteET ATy S ST we e o gt
- famr feaar

Whﬁ- TR T
Prvtrar ey sttt i snfaardt frmst

— g il T

syt s AT T v o T e =
— iy forsden WS

3 yeii e Sl i i e fawst

~ W W I

cﬁmﬁmﬂﬁmﬁ#ﬁqwﬂtm 54
%. 250 Wi W) 2 U :
Fi Hm - R A
e o 12, iR T
= =y ;e T T _-H-E_ﬁ-ﬂ' "
s g T S "i1 g
Samayantar Current a/c 36. :1m%mﬁﬁﬂmﬁimiﬂm
Na, 275202000000%4 J HE“rT
S code. BAR EosAYVIH qeiT t|‘qs||::| _
Ekaul’Haruda..‘sl:t;,-ur‘-.-’:'h:lri'h.-l. 41 :1ﬂaﬂﬁ€tmﬁwﬁﬂﬁfﬂﬂw
Dnthi-l IWJ‘] i I’ﬂ?ﬂﬁﬁ
44, mﬁm:ﬁmﬂa’fﬁﬂﬁq@mﬂﬁm
e aEs
a7. sepreire P T A TR ¢ AT
. .
o ey 1 T A S S <0, s FATEEETE & w AT gfterw fermst
A 7 S .
1 S s, Pl 110078
Tﬁﬂ?ﬂm {rimeein) 54, f‘lﬁﬂ?ﬁ‘{?:;:ﬁ'm.q”i '
oRaTid03R43 [T Hﬁlﬂlﬂm'ﬂm < Ii'm?' )
T . mn'u'EE'll‘T
conismymnaen IR | B :“"m'“_'m'-., e
Fre: s it TR AP —— i _
;Fﬂ;. Rt ey & 3ndT L]
- wnmmﬁﬁnﬁ.mn

L

(B scanned with OKEN Scanner



w3t st w0

sellen el o ol 3 i @

e Aot FrE

sifen it o7 gw A= A o o W 1994 § Wl g qfet S
e I & w1 wafr 3 g Ve # = SO 9 e i aen
foa 1 T ST ST A T S ST & o Snare Sa § 1 T 5 F
7 o ol 5 T e v B E St & e e i g 1 reret 1 #
S #1 7 T ww & e & @ ) S & w0 sl w0 e § o e
I F [eg Ay & aven B w5 e

yien zrsit it sfem mfem =1 sl T
S R e AR e R i )
R ST A o T § 3 Aiiee # 2fee 0 i
F T g7 w1 faen €100 i il faund 4 gen
Topa, S i R T W T SR s g
sz wmd o], A [ o S, B R A, g S
ww grars wrerHe faam e § ufea ot afine
T F1 0w = WA A w0 W G ool 5t @
mi A e e A i T S g wIEEE
T 1993 § WA 5 TR FH 61 W wea § |
"', e T sl wfmel § =i wih fomd dm
g1
TN T GET WA IF g9 0w w1994 ¥
wEA ¥ e i e = o A W OE e
A T A U W wE i s e W owe
Feat 1 a7 77 A 4 W & 9RL s ¥ R
HE 3§ AT aiadag sines ® Fan wla
wEA T b wm w faeg fagl st geed
FETFN A 5 | A6 Y @ e
w1 Y] w1 TR & o W s O Fee s
B T T W e
T F A S F g wa o g,
T T A T G A il R R fead o
T T a =] § e o e
w_m1MWWM#fﬂM|'mﬁw
maﬂr{wﬁmmrﬁﬁﬂrmﬁﬁmvﬁu
E E EE e ¥ S e

T w1 gEmW, EiAE Biew, TE WSy S R
Frg-Tawg 1 & waraat 3 e w0 fefa =, 2 wEe
=1 wea P fem € 99 7= 9 w=E s fe wam
T 0 79w auet feafy F sfeefy o smom w0
20 T Ffam wrn ofy s 6 fem ¥ —

# gzt § firfrw Fmn

w & vl W} s

F @7 o e g

e & 3% o o A

H/EFA YA | T A o e W W s e ag
T T W Al 951§ 1 9% s Rl F s 5ea
[ F W T = Wb e e s ey s
o

b ol

&= T Fa) 33T #

FE T TR

I T

W T wR

IHF G F worm wmy afEi

il wwE A T g A § e 6 A o
sk eyl ks o R R e e s R T
T I §; sl i # st ferd @ A P
ferm saferdt sl e ‘wea o FEd -

il

THAUITT she 37 Foer A6, 2003 82

(B scanned with OKEN Scanner

-



e clE T
BT &
AT G & w3

¥n T A | A ) s i e
s = ot wr v s wEd ) md e g oo
el &) 0 W S wwta aftrA ol dan gl owm =
= w0l B0 A wr wea sl o wate sl
£

o5 W W o

avE & aEn g

e 4 I o o

e e A

e, Yl & a

T, EEE, St

#Fi¥ ofiaaT T4

Hrien 1w g e o fee W
drdt i e @ Al @ ded & S e
e & & ot s & fik 9 W w0 ) s
TR WS WWR O WE 9EN | HAR A 9 e @
aeEn ) oUW | AT I A

7 @yt wt

el 2w FasimiiE @ S e

T T e A

s o &= T S

dfer F w8 ofewn o7 a9 W omive w4 H
sTARE T | T T WA N e g s S W
R W W AW w0 S Few e m e
o oy E feen W e Cwne i § wateE
Foal §-

e BRI Ji

ey aw

WER & 3T i b

2rEEr F1 sl w8 g o gewem O
T i wad &) NI F AE T w e
raiteA wnn £ e e s 3 s ol Wl moE
Zign &1 wafindt =fia e & 58 & faon 3R A W=
™ 1 anfen wiyn & "l 9§ ws s s @ T Efem
=

vy wer

TR Ay b

F e mo A

et wlew ot ash £

Tt St s wEE e g s fedr
o il % win st s T §1owh ol W s
% fon ufeirn w1 Fassrers w0 gl A S S0
et e et & fan w0 sl B s aem T 9A
mpd 3] gt sEEl F il s & T W e
A aw e anl 1 seeh * FEf s & wem A
Wi il gl

s 3 ey P wy

LELE

wiaw 3 w@ne & Am

T T

T wiiwE W

deniaal & wEn
T wEe A8

¥l F el smun B w97 & fom faEife W
re ST @ P T T e e T 9 s Al
1 T E TR s § wied =@ Em

gt & s e fma o

s i e fema ey

e FER W

AT wF e B WY

T T SEYT Wi 9

write ot % o 3uiE | wh 1w 9 e
1 s arage ) P e §1) afee = T
i S EET Al € ) S e g e
#) 2 AfE 4N A9 9§ T IEE) g e
e §, w medE W vm ) e ek el 8wl T
St =l i v § e wE e fen w & e
vt 20iE A FF W WA

97 &1

W Wi WE W

591 & wEN

YHH = i

T 1 3=

I T

FF i &

T Wi w10

Ty e v & fR, e 1 artan At s siem A
STMT HAENH T T Sl ) e oo W i
=l aem vas @ ) e o o e i
1wl =6 fera 6 v R T8 wem o ol A R
et w1l & amm = oEh e vel w S e §
e s ) e v R e A

A pr alte aner ol 7oz 98

(B sScanned with OKEN Scanner



& W W WE SR T s el f e om
whem § = arpaE i

34 0 A i

fFeil & ferm aiy

-7 g A

A ® A T W A0 w0 o fenm o 2w
il | I WA R T WY AweE 0 e it W
wfwm it g W Hen € wi s ) wefieem
Wt =T e w3 et g a0 areh wesi
& o e g2 ) A e ufry st ow o i
T8 w59 dfE it m we i

2157 w7 @ S

e T E oW

g E A A il e et

i e & 2w

T &m wwtey W w7 aTawan 6w
st giv 75T &7 12

e = w1 = W o . ol
T =W W § 1 T T TS s R e R aE
wfam = %1 viiEfs din IrEw S o el B owl
7oA B =i wiew o fon wreem e e e fe sl
™ ¥ swvE A = 51 swiea = fowow ) i v A
g w3 ud T W Atz s sl ¥ ownm 3
aqefim 7 T Fovem o Eien Tt 3 A Fre 1 we
& afp wedifern =l T A0 w0 W vam s § e
wiam =0 51 apmfndh 997 9 3w wwees T 90 1w
st fearfy 2 srdll A B owm v F oo oAy ol B
srT # W el §0 Fana w1 g e § o
A =1 Hew w4 o wafed

S I o T

T w W

g & e v g s #e1d

weiien W F ot 36 W oper aA T w sl
=t 3 pe W e el # g A 8
wr afeme &1 min w1 &) aw aefa v | W
T w2 76 B wbell B oan il wEl F e
Tt Al E 1 30w aeaen” w i o e ww
W e we -

T 38w

l wpd © e at

WA A Sy R

Lo el iR L RS R R R TR EEIE R e
TG R TR W e ol § ol

w37 W au e AR A1 ape e ek TR e R
wprr o wlabira wwrn @ w0 e SR i &
Ferer pfarien g v &0 Tor o) it Berimdt Bosafori o 4 gm
AN W] ) A e e w0 E s e
‘e e e i O s 9y oA w5 e e
fa =) At e ) sl -

A FrAw a wr o g

e WE W W FEierE o @ e i

foraredt &t v wvew wa ) §

e G e i & e &) st B1s

wyiten st 3w & e A wE R
a7 # T B W e 2 W ¥ A= W e a0 ow
T ) & s P @ R W s
t; s am T dea &, il st sl B T
o TR T & 1 weea 1 feedl & e g S
A Hiaw % feg =

firg ¥ =y amfiee T g § A R R R
w1 59 T5H & T 38 gwum @ ¥ gEiey
U Fravi = 7w 18§ et § a o T S TEae .
v = e At H wafis Y ve v weE

T TF RN HIwHT Y R WA W

g W ety e of gun adfe W v v

T A e 16

Tovagr =T T

Hien =it = gRE = v A T 6 s
T 3EE A WE T E A s e e & =
Frsn & qiea swhv &1 fon =1 7= B & A A9
7 ¥R == we § ) w9 9E 5 e = awn
i T Wi fom -

nry wE ]

a7 fg o

W A b S

vt fiv @ g o v
il aF 5 w0 ety

TR T TGS W AR e En el e 30
arfEaee Y MRS 3 R AT T AW T anveErl
fem = ¥ | % 7= T W G AE T Il T
FET T 0 W R Sl e ) e BN e §n
o -y § i) e @) wd wd E A amoan
il il wEmnfm By ol v R ozede & w0 i
ZilT w sl wenlia & speien ol w0 ] wh =
Ak afty afafla s alt et &) pes) wlama §

IANAAAT phd Ay o and, 2077 24

(B sScanned with OKEN Scanner



! W =1, A oM Trefreme =1 o b
et wiamat w3t e 5 A2 aieem 8 e
wr B FE w) ey amasw aefeew @ am el
e = fanyl wofas = ) fen s §w
s T R T g s A T S
witanda ¥ ste W g wfan ¥ 18 8 ) T e fogel 4
=l & fode w1 omm ¥ T wiamed ¥ worw
s W e §om

Had

. G771 30 FF T ( HEE SN anse- i), T
WEN 21

2. YHUT W SEH|, VA 2014, TS HOW 38

3, U 3R W W (WEE-H), T de 23

4. TF gu o @ (wlam- wE oR W A R, T
w6

5, Fimm e T ¥ (e w), 79 Hen

6. T g7 W ) (wh- WEE), T WEn 22

7. T, (wfEm- ma) 4= Hen 2

9. ‘fadifenll!, sygien Zeevit, wfmr S

9. W&, TEn i Wi w=m

10, FgE Al e, s o, (SRR
§ sy, PR HEn 7 .

11, witer whaw, sjed-FerAr-2o1s (s - P
m'), g HEn 81 :

12, wE —wEn-fEEr-201s (HiEW- E@EE
sfdl"), 7% HEm 61 |

13, g W A (- T 9 W AR R, T
HET 13

. ﬂﬂﬂaﬂﬂmw#ﬁ'ﬂan :

5. et (whEm-EET WA T R, T A 66

16, FEEY, HE 2010, T2 HE 46

17. g 99 w9 T (et s o g "),
s w82 )

15, w1, (w9 ww d wElT) e e
84

IRIAT g i A w7, 2073 a8

(B scanned with OKEN Scanner



Heg. No. MARHIN / 2008 § 2042442 IS5N-2260-23.45

(e -ty o gt & e s W 9 it sEmaaias i)

| wﬁaﬁﬂqﬁﬁfwmﬁmm

Lli‘a.n.-f!!‘ f‘jJ‘

WELAGAAN

h‘(‘ﬂFUlll-I‘ll-

o w-16 ¢ %34 lGﬁfﬂTﬂ -..mﬁznzu ‘Eﬂ*?z-l{ﬂ:r muﬁq 34 |
P

&3 Scanned with OKEN Scanner



FREM 7750 FIIN Fag B WENSNTESLIFET D

vamfim - gt ol aodi e s e seemrmies e
i =gz a g, A R e e o ofinkag w4

WY HITAT - ﬂﬂﬂiﬁﬁﬁﬂm. (Feer Besiew Team;)
=1, it foraams 1) o e

- - feem Fam,
FL S AW vt firgeifinerro, e, i
=, 5am 1) W, (el i d
T - iﬁ:ﬂmﬁi‘iﬁ Fermafaemen, 98 fioesit

. ; 33 W (EL) At ey

. Feft viga fire¥t Fepwn, st g Fafer
HIF IS anE, (4, 7.)
=i, we e fae 4) 7 9= s
|g_I“EE' I : el 110068
1. TE W fya 5} W (E.) FrowiET TR
AT, wiEsT, e faam, vk fagafaarm,
g I ﬁ:ﬂg
=1-23, femred draEa, &) G (2. yuifw fite
HHTH, - ey, Tiesl sTee e,
HEEW (9,), JaE-400 084, e o
Email: sameecheen@gmail com 72 M-J e S z
website-www, bipif; i F’F‘-;’f fawm, wfadtar E‘ﬁ T
sameschesn. com m Tﬂ
oo - 8) W (=) YRR Jeina
‘HEEE § W e § s T srony, = Fovim, e
faar Hag =EET F ¥ | TWeE- erraiaremer, Grar
VEIE 3 390 wEAE s T | 90 S aren gt

BT | 3 R QO i ATaara | l T, TS (3.9,

IS, Y, W ZA A T I e (30m) w1308, el fsfem
ez, ] S R 9T, AR e, R (9,) §9d-400 086 H sErRr 923,
frurm wirrea, sy, MR (), ad-400084 B Tl e

s A4-16 & HE 34 & FHGI-AE-2023 o U0F 71 e EE 100 F90
qEA U YA T 100/-, WA € 400/, v Al w2000/ -
1 T g | e e Eaares &) A i 0 sameschean

AIG Mo, BOA3043113H, Bank of Maharashira,
. Ambedbar Foad, Dadar, Mumbai IFSC MAHBORI0045

(B scanned with OKEN Scanner



50. FREE Wl S el e st A e o T 7

el B T T s T 126-229
51, snfeamf sitas w5 wmlf sibeafo s )

G Fi A I T TE T 230-234
52, 2va w0 s e e S a e s

(2001 @ 2010) - =0 s e 235-240
3. kil wwl  aukemadl il f Foot si el

=, A e 241-745

EJ_ﬂfﬂmﬂﬁ?m T AEE S TSR ]
W1 HIFT AT (i i Yl s e (s 246-253
S5, STEHI H HIE T U HIW S I e

m@mﬁﬂ 254-259
S6. 3 & afiie ¥ i wm-a W g
1. ET. SIS 260-264

57, SAWET AlE 1 wtam i afe s

(=8 | A ¥ E wlam F i owed #) & v van 265-267
8., Tl & aor 3= o afera St diar @Am ea 268-274
59, HWETEE fowa s 3 s w5

TN 2FF FUW FUE 275-280
60, STear Siig i Herd e st Wl 8 g g

ﬁﬁﬁaﬁmﬁ 281-285
&1, Tesl ey - <fcr =it = Reaf-2T. ftien fife 286-290

62. 2150 T o 5= anfeard =i - 2o, o o TeaEan

frrer forarsit Senpa, s 291-296
63, [T WA W anfeandt : S ol g

. ufed a=, difae 297-300
4. FHFRIAA =5 Wiew <31, W «E fue 301-305
&5, Temly] A9 & Iu=nel # S AR Weig

ET.R‘WH’H‘ o 306-311
86, "TTINN I F A T A MR HE

=1, Suri A weed, g

o] T HeE wmaE, e 312-317
67. %2 di e o feer fpes Wiet § e e

=], T R 318-322
68, s [ 3 A i T

. =T, wfae fmafen i 333-328
69, T3 712 A T, AAE B R aErn

WL A1 - =, T s 329-335
70, ' TH F97° IS T S9N wOAE]

=1, feFmFan w04 336-340

&

e wrerdi-vrE 2023

(B scanned with OKEN Scanner



TR YA 2 e o e

_ ma"lﬂmaﬁ\mirmmﬁﬁ:fmwﬁmﬁ?mtﬁﬂ:“ﬂi:wmi:
FIA A W e vd Sy T T i1 i
?rﬁrma:rﬂ' aitr aifimfia; A B o i A T 12 I8 7 s
Hgﬁmmﬁmaﬂwmﬁ-mﬁwhwﬁﬁmmmﬂﬁ
WA fEm e e aﬂrwﬂmmﬂuﬁﬁlm*&:mﬁmm
m%mﬁmﬁmlwmﬁmﬁmmﬁmﬁ
iﬁmﬂwéﬁﬂmm%mﬁf%mﬁmﬁwmmﬁﬂm#
Wﬁﬁﬁmﬁ%ﬁmﬁmwﬁmﬂ'ﬁwmﬁmh
TSI Tred Y ST T Fere 7 e e w1, 2Aferrio gt &
Wwfﬁwaﬁﬁaﬂ?aﬁ%ﬁﬂﬁw-mﬁmn@m%w
ST A 99 e i
T W | =, 37 e e v e e &, Smim e T S
ﬂmﬂmﬁmwmwwﬁﬁwmﬁﬁm
'g?ﬁﬁmﬁmﬂmrﬂﬂﬁ, T T, . T T aeeE, 2 ae

ﬁmﬁﬁﬁ,mw,ﬁﬁﬁmﬁm,ﬁmﬁﬁm
fige, ¥ Teer fog, W A, = R g as v e we
AR % WA-HE A e W S T e s ¥ s e
HIfEEFRI = T W H = 6 8 R a9 e et 3 a
hﬁnﬂfmmﬂwﬁﬂmﬁﬁﬁmwm%ﬁ?ﬁwﬁ
WA G <iIET, WL T, T A5, = g A, 2 e e
e = e famfm ﬂrﬁ%‘@mmﬁmﬁﬂrﬁrﬁﬂﬂﬁqqﬂmﬁq
WA Al il H1 Yo F a9 T 5 Ao B TSR S 6wy
I A4 I S 0 I WA F g fa 8 fad aee st
T T 9l W ga 36w W 3 I U e e 8w e o
F fea F o 1o Wil =6 =fare & e 3 o 7 feafrant sl egi-2m
=91 1 wfar il w1 e #1 wEE g e

"I YA 7 A A W0 A e si sewe 33 % fag
0 W % T v i e -
HTH S FIH A G 0 S A A G/ I A =6 Qe
i rEri-nre 2023 amn

(B scanned with OKEN Scanner



T Tt R @ 0 g s e
UF e 39 41 a4/ vsl Al HAT A0 A ¢ siea ol =) e e quy
werem il Sl A e wa ude e By e S =
Tl weren wel i Re o) wam e e A ) 6
S, sy e, e sEEn aide, e e =
AFE A s A At o faeE sis 9 s
WA & oI s R A a2 % e gaemidl e S
ARE F vavie @ fagia wfamfEn fe o St mepei a LECh
T, W S W b wn, we el wfaam i orom T R
ST Y FAN IAH T I I | 5 Heed 6 v o == W
Al 7 Ul SR, /B T wne g o e e
STl 91 9 e / Wifea orean & 2 5,
BT et I9EE #i9|
A, Wet 300 32w ¥, ) 0T TN waR w0
LA ® AEAT FEE 9 & e UF TS F ue 1§ 9w S e
T 5 A W A WS 0 F ] 19 o T A s T
Faasl & e § M 5 T fram F 0w vw, 9w Tea
ST € | €3 FEE 1 Fiaaail & wrem § g F w9 6 i S
% 99 faar T8 ¥ 1 Wy 6 3T wiee ey 37 W e w6 i
= g A g, fam e gam
TE |4l 1 39 T W, T 5 aw ey e
S R T T, g9 T A
T, wAfEm i of &1, eu o vEEe
[F 1 A AR I UH T3 Y00 3 T SEAaE # 9E a4 # an
T 7 fea 2, fam v aees 9 vias ¥ ad o= & ofy 9ha v
T TE, MEFAAN 307 2900 B Saiers 201 | 3280 St e £ st
F WIAH A A A QO e # T 8 Gon & @ R e o
fama ifrafa AA sn o WY o frer i e g =i s
e A ifem ud T ZeEnfE O wiEEn w1 e i, wE@ o
= B YA A9 A A § fey #-
I | ] A T, WIS e ¢ )/ Wea ateat anai wwe,
L G 20 e B R O o T R U I Bt (VI 1 o o e A
I HAL 29 G, A 0 A E ) A A,
wrefa afi-nrd 2023 313

(B scanned with OKEN Scanner



SRR TR i T P p—— ST A '

T 0 = A A e 1 vz v fean o & i e
1 WA nftaew ol e 9 g e =R g AET R TR e
1 Sl R alavis 39 ) wpes adu M Aw e e ¥
T A Wl 79w Fvsit 3 won i TP T wrsrera =R T
T 1 e site wsam 3 G s S S R | v A
T WY FD T I e -

T A @2 e e foea am

® T wH A 0w, T 9 v f)

T FA M 2w W, A % g e ¥

I % YA "WEE, T A W T

HIE HT T weaftard wafanrh, srefavard o witm v 2w
=l Tt =l 7 ot | W 3% e v | faya T e w0
SE RIS F T ol w76 G v e e e o gl
BN SIS Aeh wHa v S v | i ) v ¥ wAe
sl =1 T w1 oy 27 F fer i fean # -

ST == | R A, W v g

IS8 T I Sers, 9 S &

A HEerE W Hfaw H, 393 5 fe A

T4 THI SN FIE 59 TF, TH F0 iy an

Uz et w0, wEy, RomeEs

% qerdl Jerdl U, =1 T S we

T 9 H 9 9, T s

HIH T W o1 vE, T U wan

T FEA S safashan A waad e wemr T owd ud E
woitat arérer S ferad #- ' wren e A9 e # e e e
FfoT 1 21 At w0 9t o A 9 e T fwi i
wrae ¥, wyfy % Fl H gof GeE ueE w1 o o W we i
VI 9 Sl 7w T

A A FHAal H v 3w 1 e e wa wwe S
T WA FAA S @ | 9fran ud we § ey A ae
T £ | A F] G0 a1 e WS fer SR wate f
&1 A F1 Zowm A o EF we-we e A e W ad e
FAA YA T 397 A 5 Her @ @ Fogy e g-
wHE HAadt-nrd 2023 314

(B scanned with OKEN Scanner



&Mﬁmmrw*ﬂﬂﬂm—-ﬂms
gﬁ':‘lm it =i W, g 3 A g AT ||
H N Ty w1 ﬁ:m"ﬂ_ﬂ. HAAT W el I
RS R KOS S e
RGeS
AT F o W and e wead ) L W A o it fov
BRI RUER B ERE R LIPS W | WA 9IAE WA A ) e
FIE 5 WA A e o oy G A
WA & -, B | s
ST T - A ¥, T W e
Wﬁfﬁ?ﬂﬂaﬁmﬁ?ﬁﬁﬂmr
79 FaEifas 7= === 9, w1 3u e
I =51 FiaT TSR, T 22 FF|
e et fg = fean, @ =0 a=m
“HrTe i wrw W wlEae § yEe 3w 1 w1 %5 yane
e B (0§ | SR 319 U I gEUAN H0E 29wk w1 w
A1 F | 89 F T2 s g R e deen 9 O e 3 gl § o
FEEET o PR 1 EEY § | 9w e FT 9 T S i
FAU T | TEEN #00 oferes § wed i o7 F ae & yae I
TET & | A1 ST ST ST S e A e 3 08 2 ) e
F Tend nfran ¥ w5y =l w1 wifad s ) e 2 e
TEMET 4 feameil 041 32 € 997 Tanor S S0 S 90 T oo &
A9 T Fae AT Gl S 91 T8 T S 98 VEER B € | 3 TR
1 T4 F fau 3207 formn 2-
o, YfEar, HeER F, w0 9w 1)
37 feared oa1 1 ¥, weran Ffed a9 711
31, SEE 9 B T, Sied W 9 I F 4
29T, T 31 2 R ST HIET e A )
"R 30 FAA' Hiad T YA A T w29 F Hagq
3 et T %1 a2 7 wfaer gfv @ we e fofe wfaam
& | w1 a- v, fafa-me sufe A f ol s s 2 SR
WA Ty WA R 591 A S ¥ weEE e v
U WM 7 | A A 20 ader we we © | wfEa 1 aen- 91,
-7 T fen va S g fol & a3 e wiEaE @ ga
T Faf-urd 2023 315

(B scanned with OKEN Scanner



T s famy 2
Tﬁm andl.ﬂ_.rﬁ A, w00 T fa ane
S g e w9, EE R ERC EIETT
FNHF R afy IR e g
RUERECE R F Do e
e st vl B @, gl wed e
R ERIEE R T DT P g—
ieg, nfiem, fwa, furd, e & o | ¢
mﬁﬂﬂﬁmﬁ.mﬁﬂﬁﬁﬂﬂﬁll”
T = I A Srafen i forem faw St o v S 3 =
A 20-9t 2l 2913 ¥ A gr R S s T G
ey SR A H E 9t e AnEn AR a
FHE, 377 3 T 20 sl w= ag-Tes qan 9 9w T w5y
T & =9 Ta ¥ T E s
=R H i, w3/ Seaes S e, S0 T ueE |
w4 & e 7, W1, JEw, 9
=9 I g T, w1 9w o S
SR AL T, [0 R T S/ =A w0 we v W, S s
TR e wfEd # F=T FA 2 Yeed = ¥ g
ST I ] aqed U U1 U 2 o e 5 am )
v 3 29 % ufT wie Wi w9 0T g v B ) a3
UF Al T AT FA FG@ E AT Y AT A FL L9 =
T T WA Ha i €1 30 F wed 7wy F A Tan w2
A fava o Wadl T/ 191 s FEaE |
Fedl | 9 72 A WA 9Wd = e
A A AT W, T H 9 g
T A 2 Al F, WA T S e
Y FATA % AT T o T ¢ o, ol e wen N e
A ¥ 21 A il s e 3 el e e
I FTA) ] ST E S T ol A 3 o 2o i
AT A9 e ) vae S s e sfaasi i a5 ey
T, AP ST, WA S v B E S s
LLIDIE] wedl-ure 2023 316

(B scanned with OKEN Scanner



TN Y ey

Hﬁ““ﬁﬂﬂhttﬁf;m-?m AT s v
e ! 1 HIFA, e o UEEE T Sk ML

WM A e e @y e S

Haf -
% ?iﬂ;ﬁn il w5 At =l e fige T, SN G A,
T Y, e, 0e
““I‘W ?Iﬂﬂ,lﬂ;l"’l'-?]'l 9.14
T Y, ', 5.3y
T Y&, a e R, 5,19
HEE]IT ¥, W2, 7 12
TS e, e e, g.62
&4t are mfery 57 v A sverr, = woird wizer, S TR
FTHEL P 53
9. WO [, (e, .11
10. Fel..... 9,11
. 9EEW =, T, 9.15
12. WO 7o, ‘faea T, 9212
13. TTIAM Y&, 9/ 9aas, U.89
4. WEERT 7, ‘T, 9.79
51 foerae 91ea welfawarem, fimams fGvafaae,
T3, TG, FEE

00 I B A A g

HHr AT 2023 317

(B scanned with OKEN Scanner



]
Journal of Research and Development | NEEEE

April 2023  Volume-15  Issue-10

Chief Editor
Dr.R. V. Bhole

%’(@ UGC Listed
IS Journal Listed No-64768
— Up to-May, 2019
.ox- W, (Now Peer Review)

'"Ravichandram' Survey No-101/1, Plot, No-23, Mundada Nagar, Jalgaon (M.S.) 425102

Publication Address J




‘Journal of Research & Development'
A Multidisciplinary International Level Referred and Peer Reviewed Journal,
Impact Factor-7.265, |SSN: 2230-9578, April 2023, Volume-15 Issue-10

Jour nal of Research and Development

A Multidisciplinary International Level Referred and Peer Reviewed Journal

April -2023  Volume-15  Issue-10

Chief Editor
Dr. R. V. Bhole
'‘Ravichandram’ Survey No-101/1, Plot, No-23,
Mundada Nagar, Jalgaon (M.S.) 425102

EDITORIAL BOARD

Nguyen Kim Anh Prof. Andrew Cherepanow Prof. S. N. Bharambe
[Hanoi] Virtnam Detroit, Michigan [USA] Jalgaon[M.§
Dr. R. K. Narkhede Prof. B. P. Mishra, Prin. L. N. Varma
Nanded [M.S] Aizawal [ Mizoram| Raipur [C. G]
Dr. C. V. Rajeshwari Prof. R. J. Varma Dr.D. D. Sharma
Pottikona [ AP] Bhavnagar [ Guj] Shimla[H.P]
Dr. AbhinandanNagraj Dr. VenuTrivedi Dr. ChitraRamanan
Benglore[Karanataka] Indore[M.P.] Navi ,Mumbai[M.§
Dr. S. T. Bhukan Prin. A. S. KolheBhalod Prof.KaveriDabholkar
Khiroda[M.S] [M.§ Bilaspur [C.G]

Published by-Chief Editor, Dr. R. V. Bhole, (Maharashtra)

The Editors shall not beresponsible for originality and thought expressed in the papers. The author shall
be solely held responsible for the originality and thoughts expressed in their papers.

© All rightsreserved with the Editors




‘Journal of Research & Development'
A Multidisciplinary International Level Referred and Peer Reviewed Journal,
Impact Factor-7.265, ISSN: 2230-9578, April 2023, VVolume-15 Issue-10

CONTENTS
Sr. . Page
No. Paper Title No.
1 TS MRA SIIM U4 STH—IF ol 1.7
Slo X3 HAR 0T, YU BAR
2 ﬁna’atﬁf TI%F'I ¥ @CZIEFII”%FH %cq H 97T TWTET 811
Y. g FHTC T2
FA=AT GgaTETdN ST (FAFA-adTe FA=aT 9397d)
3 12-15
AR SThTC TRATE
SISl JOMEAoG GRI B oled d 3I9]IG 160G AXPR ] 2ol
4 <l s wRg @or | 16-18
IEEUNET Bl YTy
5 <. Pew R 19-22
6 | T NG SRAT: Wy Ud Wl & e 7 T oo fgf%v 23.26
i @ FAR A9, A5 FR
. AA-ITTREA T Fael 3T FeHIT qHeAT: FFror wierT &1 747 ofiq I3 7.3
Tstg FATR g, sto ag® o1
TATTT AR T ATTOT 7T
8 5 33-37
. FSATU AT ASTTD
9 T 38-39
T, I AT HIX
10 AT TT o @ISl SATEA UF Gt SreTid S2EM 6 FATaT1 Ud G130 67 g3 40.45
HATST TR A1
Pl faprard / fAUvHTd URINd Gade ITar
1 e e e | 4649
1 SRTEET SHTE <A & SUATal § (T ATIISAT AT TATHAT 50.51
13 1990 SIRTIT BiAcaRIel SIHTfDIBROMaT TR 5.55
1 Has MRATATA ATSTEATAT ATSITwATA T HIHTST SATror sriereh feordi= st 5661
TT.EH G AR
- IRYUS P UIEAROT H a9 P Rerfa 6266
16 | TR T HEdToll §RT Adhfofd FRT TR0 I IMT AT @ §fa 3 AiedTHD R 67-70
LAY e TR
e aRll yas yadlAul slact atdet Foda 5120 WA URddotall A s weAR ( odel
17 71-73

(Rccllotl 23R dlesiatl Aeeinl)
Konkani Kamalben M, Rajiv Patel




‘Journal of Research & Development'
A Multidisciplinary International Level Referred and Peer Reviewed Journal,
Impact Factor-7.265, ISSN: 2230-9578, April 2023, Volume-15 Issue-10

1990 FAY=AT HfqAaI STRIfAH BTN YRomH
TS fIeafdened, dagRii, Hicsd
Corresponding author - . fafeic wiga
Email- dr.milindkamble358@gmail.com
DOI-10.5281/zenod0.7943921

qr

1990 IR WA IfIIR|E Sl Fad &A AN d8d JHavaI g dfTel. Udh Aradg 3T
qRUTRS STl o ATl [HeTel. UHTHDRATS! FYC 3ATell MO IETRIBRYN fhall SRR YaTeTd
JHTIAT 9 Uh Td HAPHUT JJHY ANTel]. Har Afeaave Jefiel d TOMTa gacd CIebel. ‘JATIOT SO fTUel ' &
fraR AFT geelr onfor ' favedl Al WX AT <M WPl SN UHT BAElell fedrEl 3TgMd ATl IS
SN, AR JffedeReaR ST UROTH SR SiTell a¥rdn UiRem Jeiiel dell, Hfeed 37T E¥paier
CETd ST, JMUedT Wrodg dlfecdrdl AUl ARl USell ofor aa srfcgaRe) WREd Jadserd Jad faud
BIATT ST SIS oNTel. fafde auTiq, STiemiga folfedr sieiel eRgdpadt ge IS anTal. ANR, H8FR,
IrTeT, Sferd o W™ A lelel |l AT aaAETel UG 9% ANTel. Il v <did drsAle 8%
ANTEAl. 3 T W& AYT 9ING B 8IS ANTeld. SIRTIHIGROTEl Jdle Yael dig 8l 1 ATuedl
URUTR&CN T SaR gabl (el AT Hdl—olddl Al & Fd dacl (ST AT AISdgd URA Hedl.
eI ®RIST AT & 9 FaPRICUel. O 9 o RMd T W Bl T IRIJAR AT ARIST Bl Il
Bfaad 9aa RIPRe. SNMASIEROmar gRUH 1 Hdiedr  URveaR ST, dreard fdwa 98] orTel.
STRTICIh IR NedTd BRaciell, Wlfdd RSN BRI elell, YaaMaada’ Fohelal die QUIRT AR AU,
T ISITST 3MMelell A el T e drededrd v 8% anTel. Faddr fafderif smermgatar du o
ATTel. ATYATOE TSI YN A 81 ATTel.

Tsq OXd 341% TATGN] BIBIA PIdeG BRI

FEATFAT : N NN
Dl A @ 3l o Bidadd SiaRTelel fadd. ar

1960 T 1990 UIT BIA oI HROMAT i+l
T AT TP ¥l Sl Gl S PP, BT Bfadr a1 oot IR HRaT fadrd. @

ey o, -1el. 98MR, U9, I9d IMETSl S8TD, SIS el Bl o Terer N dr s Sdid.

Qo IR, 9Te<g A9rs, dadid  Uield, e ” forfedrg efaar
PIEUB], oA g, qEd ok Tl pdred Wﬂﬂ'cﬁ' TScel!
HIAAT DAl =1 fAfdedr srpwaren fAxrell. 3Hd 3R PigT Pia AL

T YT AT MfYul aroR AT BT DT, AT,

: ) ST gotd TSR
R SN M (- T, e
qfis ITARTAT Uell, WAGTSAT drell AT FaTHeT TN W iﬂ?iﬁ
JIATAT JUIT=aT AT ofiar MfashR a1 Hdi) o germ
Pl TSIl Biddel Wid AidEd \o~ aR«T 35555;

Tl 1990 FAR  SINIICIDIDRUM  Yehurd  HIA! & fredy =
g D A W Bl AT Pl ﬁwnmﬁﬁwqﬁl?
HTAAGT HRIMAT HAIAT] TRl Hdl g ATHIIE e e '

facrel MR, A1 B T IMIST BRI BTl A -

Uidd o9 SUcidol Ay AeR fd@d, H9 $ie, R

e, > o i ' gHe fage I & »fdar g dIcva 8. Wl
Aol Wiehy, doisl Add!, YA qichy, 3oy ' '

SETOATET Awd forgd BAAdqH Aide BIvard wdrE

Biex, ATl Higasl, AT UG ISl Halal Ioold s o NN ;
HRET AN, Tl 319 D=l Fdd 3MUell Wit ¥ 9 .Gﬂg' Ml ©
JAG, ITUT, @GR IR T HRAT Dall AT,

qre ga wreadd fafdy R e sTeETaer.

5 fr 5 o N TSololl, ARRd, Usad a1 eI Suder, BId,
S Pl A1 T S BIC] IRRIAT Iidd Hiddd Teh o ATl 3
SHEUEEIE s .

. TGN 3T hAid] Bfddd 2T TeeR) SoddTd.
IR faer gear, 9y o yarE 9 PN ; - N
aradl dreell arercdl draell araalr” Vidooel Tl Jdel
T : Fgord foradr
( il ) ufgear ufeediar dR I9dRIaR =99 deddl
AISTE TR0 8 U Hebe TR 0T A Hdl ‘arredl,

L. U@ e, Il AT YRT BT YA a7 BT B

: AR AR BHIRE! g JERVITEE] A STl
ST o el 3me. ) AT ARUITRAT HdheToll Iffdh .
AT HeraT

U, s g faaw amel Al &1 gei

52



mailto:dr.milindkamble358@gmail.com

UGC CARE LISTED
ISSN No. 2394-5990

GEAUTt 37k £3 — S[d Q0¥ (FHTTe)

® I 93%E ® T : Q] ® UL 37 : ¢3
HATEH HSD
® TN . g9E W o M . 31fae Arfires S@mon
® . Tf. Jgon e . #fiuTg e
#* JhlITch *

HEtee, 3. fa. #1. ToEe gue 18, 4@ ¥R¥o00?
Ul (0RUER) IILYC, RYRRRRYWE, ¥o¥LLlgoRo0

Email 1D : rajwademandal dhulel@gmail.com
rajwademandal dhule2@gmail.com

HRATH B
TehIST R.30 o .00, ARIHIGA! ¥.30 T ¢.00 (Vramtt Fh)

G e 9} : %, 400/
Terore T © Tenee SmfeehTe arfult =i /g
G AT TSETS HEB, geb' AT A1a qIeara!.
JeSTeEut : |, i S, o
A9 ;A fFrrasrciehdia gt foamslt ves 9 wHe Tend 38ed 39 ATE.


mailto:rajwademandaldhule1@gmail.com
mailto:rajwademandaldhule2@gmail.com

3¥. WA HANY H FHEA W NI TS Wihih URAIRT e

- 1) Torm AT, 2) BT, WOl TG --mmmmmmmmmm e Y
. R v A Fhm gig @ wEm

-Eﬁ. (gT) WWW ---------------------------------------- 2¢o0
35, 99 g9 U wHEY T UIiERul & WY HEy

- 1) fouan mfdeua 9qe, 2) ST.USHRE UREHL  ----mmmmmmmmmmmmmmeeeee A%
30, $R¥R T URA Bl AGimed Ud faguiel anem : Uk 31eaeH

- %) T fiche TRHRL, R) TF. WEd TSR B --mmemmmeemmmeees 9%3
3¢. TEE defites SRu-0%0: WEY, Gl 9 e

- %) E1. UhIPUR AR TR, ) B, I59cT Gohol qAR ~ =-mmmmmmmmmmmm 9210
3%.  DURTE wie i fawE

- 1) o7, Imeen foard 2) f. g smi 3) goar YgH --ommmmmemeeeeeee- 20¢
¥o. Ferdt get i wiger it Tl # wi-wud iR dgw & fafaw =R

- 1) ST, Fmeen foa 2) = g wm 3) yvm faerd -ooooeeeeee e 30§
¥%. o foRrET ueeATer yfHeR

TG 13 = o 11 = > | S 220
¥3. WA Afaurre FiEd

Eea 1 L o1 L %Y

(8) TRAUT 37 §3 — 5 R0%%



=

=

TIMH

f3a<t 9o 31 b gfig @1 uRie1

. (<) Tea akoh e
SIS, d1. BIAhUITel {31, SleaTR-416112 (W8NTE),
ATY-8806919900, $H- varsha.sahadev@gmail.com

W AR

g § ged o =i WS < fewm g
B 3191 T U wearE wuiA 37 gl 7, S $9H &
ferm =51 wme T, fvla & 9eh, 39 WreTd A
R Goh | 31T saT ferm-foes g0 wefe ¥ 311 @
21 38 & Sbm gfgaa = snfchifdre Sefisa et
ST 81 3E B gig w1 7 2- e e |
Torertera <1 718 sifger awar, formes Tad Teien femeht
ff BT § WIS 1 TE G T 3R 8ok aTieeh
oot & @k

SwTeg : B ghg, TERER, v freo § Htm
K

A AT

Him gigaar i eI 1950 % 2k H & &
T8 oft, Wfehd 38 1970 o s | Hew 919 814 |
g H e TEe UM 39 o A $Eh! ugel i TR
- forew, SR T qUfem g 3 ot skt
IR o e i TE-78 dohieh 391g B ol
HEM g TS AT I TEHAT i T hadl Th
YT T8, Sfceh SEH Ge hl THTHSAT I o oft
AT 38 T IR ¥ 3R 360 FIH &G T W
ke ot 7T R

HE H g 9gd oSl ¥ 6o W 8| 39 Seerd
o8 @ %RV fsfredt shifd 21 319 aret aut § g9
T U forg o1 AEAT B TR & ForaH him gfgaa
T HEAqUl et Tt a8 T oSt | fosfa
&7 7, 37 I TuraT 2 5 Hhm gfg %1 3w amw
% &7 § 3N 3w alienl ¥ fera STam| hm gfg
(u3Tg) & Ty fa=dt 1 oy 39t 3§ 3R =g &
foereren g fop o aret awt | s & v faew
B B B gg & 1 ST Faned # S

T 3R ITATHRAIST i ARIF Tem I T Hee
U Gohdll 2| T IMNYSTTCR@ H, §H 39 Tehreh!
foreprei 31 TemT o weh SR Sl S Hiw ghgHar H
B W B Y g T S i U St
T |

FM gfg & v ¥ &K afea o= wdlm
WS Y gT A2 T Hehdll | FHATIER SIeeTTd o |y
qreme foremT & T & fou s oft ], & a1 &m
a2 o, et fopaft wid TmE & @y ofF B
T R BB gy w1 swEm e % @y fe
S ffya w9 @ wwst & faeE & AU T
ergull
S et 1 gfgam s M % foe feems et R
M gfg AT 3R FTEAT I ITAN Hhieh TAHI
I THERT-THTY, e, 3 ol on S8 et 5
T % 7T TEH S 81 FHM g THI TR
g A 3| I WEnfieh yget | fuifa wm
HA 7, WAleh B gig Tragar freh off wufa |
T T g v o wehdt 2|

3T B9 H0W g T TG IThTT hl T
T oY @ 2| SH-E g ol § Uh-gE ¥
gt ST T 2, g WTwI3A! # FHIrerar 7 heel BEHS
2 Sfcsh Teh STTavaehdr ot g1 3T Tenfieh 31a8 Shaet
Th TR &l &, Sfesh HRgH < Ifsham &1 Th
= 3T ]| 9T HieH 3% URaies aies faefia &
@ &, S B gfg hi Ak 1 STAN HH I T
ISR o oI T o1 €| 9T Hied % forg
Htm gfg 1 wiaw Tur=s 21 Seififea wee |
wel e oot ¥ fokfaa & @ €, ok forw g
TR T B

(%¢0)

TRt 37 93 — S R0%%


mailto:varsha.sahadev@gmail.com

ww ISSN No. 2394-5990 @'
wtm gfg & amr a8 gferd w0 % ford 311 @ 8 sl g
FFm gfg H1 3T hE Irer-srem &t § fRa e, T, W o e o gt < fearfa
Srar 2, frad snfrer #- ﬁWw%@wwm% |
1. T W g S S e |7 O N - WAE i e, B i
FO, Tt € REhe w9, 3 afw 6 Wl § TUe QY & 79 § SfqiEy w1 g
@I A H Teg H o e fomam s 2| T T 5 o’ $hm gig aeen =5
e o W 3G H SR R A ST HH 2 .
a1 & | a8 WS w6 fafe af S'me’maﬁ‘aﬁ‘aﬁ?ﬁ'ﬂw-
ferveTait 3ftT o wed 3 SR W A W Fzeie i fed e B dh-aie
HH ¥ ITUR T%eA B shl GHTEAT & STt STSHieTRIMEUETS 3 U Al-UTeR §aT8

2. - tm gig =1 swEm few fol o,
e ol A HW, I GG o1 Id1 T
T Heg 1 o o fopam smar 2|

3. WiFEATR— HHH Fhg B ST JEH, IR
FISHEH TS AW ! i SE=ierd i %
fore fepen Smam 21

4. fonen- tm gfg =1 ITEM BE w1 ARET
Y § g T Tee i, HaTl i IATeh Fishd
T, 3 BE F fou st o=t Yem
T % forw fora e 31 s ST gE
SNl FATe 3 39 9 3E § garst &
fort fomier Al shrishn o= fepa o, fomm
TR TRl 6 11,000 ¥ 37feeh BHET A HHH
i 3 gfrd wress QU e | S e
e 1€ 3 wpolt qTS=HRA § Al 1 THhHishd
fopa 2 anfes =18 gfafara fopen < w6 fo6 o
EH 9Tl BT ! 31 TRH, I AT 3R
anféfeire gefoeia o1 gt T 3 S
=l

5. gfere e d- FhW gy H e &
BT % T1Y R S TE=H o e, sy
% e % A 3R HEAE Best & fasw
g i sl qg= hl S Hehdl Bl IR
aft fenid (e &9 @ 3oy fopiE) =
fefSrechorn %t @ ?; 98 38 CCTNS W
T &l I T T L T8 & T8 (ehell STl
a1 dfery 1 aEll, srEdifee a1 st
sfeem afga @t 21 Suersy &)

6. FRI- Bhm gy PR a1 1 R e &
Hee Sidl 81 fram 7 o o6 sga @ |

Y faefya fomm 2, S T w8 391 3R
IUT X HIGH Aigd 3T ST HT IUFNT BT &
qifer T ferami 1 3o i 9 % SR A
il e wiasamft 3t dee & <1 Th|
9. M & fuea & feru- Hifag -19 sfafsean
% fotu, Tam gifid s & ford =5/ g Al-
e <edic T 39N fRam T em 3fge
HRfe A% Afswa g (ICMR) 1 Hifas
-19 W W W ° fafim wdewr 3w Aertes
FaunaT ¥ weaTed W% 3TN a1 Ut ATl
o fafyre geni o1 S e & ol 31 9t W
TG HEESH 1 oI TRl B
FHm gfg & of ¥ fowfa &= 2, 3 o
ITANT FHR e o S &1 H B hl HUTEHAT 8| A
g &l W& HHW gig ff 7 Tg o 919 HET =Edt
Bl 98 IS P WGl Bl GHIHT TEdl B, ol
e B 91 FTUehT SIer=Tet hl HINT ol {SST0T hish
JMHA A 7| AL 3T o 39 YFH ok §
T3 & WY STAEla B ER IE aHT MU
HEW Ffg Th UHT qohileh & TEH HRE AT 3
ST IS 1 STANT Sifegeh T o fo1e fepar
S 21 & & Hbm gfg 6 e Tedt o1 @ R 8k
FTSTehel Tafvrs 8Bl H 3Eehl IUF T ST &1 2|
anygfie I | divret Hifean, fauom, maReE, fe,
wied sl vt el § HEW gfg i s
HeHd I S @ 2| HhE gig T ARG 7% aehh
w1 il fre @ 21
Htm gfg (Artificia intelligence) % 37T FefAi
T e S difge amar fassfid e o1 yame T
ST B i e ifeafae & ey fofa & =
ot formn AT 3TeY & HE T Heh|

TREUR 3k ¢3 - S 20%%

(3¢%)



RHIDED

Fom fiz & s freron # o :

qehieh % & § WINT I YN 3fedid HEw ol B
qeoptehl fospr@ & @1y e o1 fas™ wrvya B)
AT 37T HBM gfg SMuUTRa dehish & @19 86
T TS AT wE =fee adft Hhm gfg gag
3R fore & wem 3T R S
& % fore fm gfig i feufa st oft fopra 1
JraEAT | 3| 31dTg, 9T "@eneE, o fEAfee ek
T ferssmor S8 & § Hiw g w1 3w g B
& & fofu rgare &1 & fomiv &9 ¥ wewy 2,
wife faftm wwiadt & g sgEe & fou 3=
TUTET T IATE AT GfTehel &1 Fehal Bl
3Hoh 37T, Tafie v gned 3y, 39 fh
g, et Wi W R St ged
3IueRtor ot f&t & fotu Suctsa 8| eTetifen, 3 Suehon
ST TUTeT 37 SURNTAT i SgH & fore foror shrise
1 TRl 2| HHM g o Rrewor & § *E
Tkl & T B Tehdl Bl IV HAUS TE@Ol
Iram fefafea 8
1. =afeeTa feror: tm gfg SmmeRal % sgga
Rreror TiesTHn w9 H wEm Bl 21 98 o
1 3rafy, i, 3 ITH LW 6 YN |
TRreqor <A1 sgeEAT Al 2|
2. WTH JAE: B Fhg W FATE H TR
Bt 8, e srem-srem wmwist & o=
TR T T g1 2| 399 faresft st
e 3 gagm ° ot g frerd R

3. yregrael fodR: B g AgEe! i )
& | ot gem gt 81 3898 s @l fafm
v}, 3% 1t 3R 3wEm & wed # e
IE WE gl R

4. TIEA & WA A SR GA: FHW g
Treqor & U BE ! TATAT & Y o 3N
T 3= HT A et B

FHEW Fhg W ARG FS W :

1. YTST - T YR 98 WA & d&d 9id
THR & e worer, Hifiacslizs gr
IR H YRR 9 Hed 3 9T SR
Hiemse U foskfia foram 21 39H Shm gfg &

FTER I 31]eTG, ISRV, J6eehie TS b
forerft| v & <t Bt W % mrew 9§ fafiem
TISI3T § Tomd 6l Smadia o A ar
e T FATE ITH B 3T 319 < HI
foremer 3R T Tl o gR foreft off wiwr
S @it Tehd &1 W g g fafrer T
3N g wifld Jewil & o IO S
3R |Teh o WL § WA %1 g Hishia
Taferer ! SHe Fehd & | TR TR O AHIH
Y ggE Bl S|
2. T eAT— TR TR & ToTATST fereqmn
3N H-3% grI Tepfaa ofien Torm Uw @
3 AR WISt T ST TS g3 R
TAT-TSITT HEm gfg o T ¥ ARd™
WAl 1 HiEd 6w 2| &t em % fog
ws wg-Hife snerfa gfgnm @-fueor o
3| often (Learn Indian languages through
Artificial Intelligence) s 39=RT steh, 310
MeTge R f&dt Wi Higar are ¥ 3Heere
3R IEE
3. WTghMETgE— 3R JATIhl TN T Ushg 2 3TN
U YRIYETE dleid & af 3 € 10 o
fedee Hrr dfsha o HIX W o Tfd |
form wehd 21 &t # fewee &0 & o, 3m
HTEsharTe RS WR | 3UeTsd HAhT 365 &
fau fewde wigd s HT ghd &, S
HIgHIGT I, UleRulse 3R T3S H M
AT 2| ST 9T TR BT 36k TN 1Y
ST AT 1 GEA ek g Wi 3T AEeqol
81 3mSR HEM gfE (Microsoft Al)
T gaTferd StaTe giaen o @1 & afead 60
T FAfereh WIS § IhT IS HL Thd Bl
4. =2 Sdiél (Chat gpt)- Fe-Sididt # < &
HY R st 3R S 1 3 R-Sien
fi-2fim| S de st % wror g off 3@
% dehdieh <l fem o IR B W R) He-
el anft Tpelt s 2 QiR STl feAt
T WA WM § g@ g gieel e
ThHICT S|
3 oft 55 & U9 &, S gwd glaen & fow wm
R | Fomd gar o 3t AgTd bl ann d 5=

(3¢?)

TRt 37 93 — S R0%%



RHIDED

AT
ISSN No. 2394-5990 (& |

W@ 2 39 YHR, T FOWH FhaEar SEfER |
wafua fafte eqst %1 gagH w1 v R 3R
oy &9 @ 38 WA & &9 § wia ¥ fpu mw
ITI W eI higd fFAT| B 38 STerE
fored omg ga4 W ° Sbw gfgman wenfieh @
Tefta fafte Tgegan o1 wmfirer e &1 e foman
2l

et :

FW Tpu MU fesBuU F IR W I HET
TehaT & fob Him g denfireht 7 fsdt g8 vremmd
3T g 3cdd I S ATelt el <l o1 § el
3Tk HehrIeHe & | SEfeTT fore o Tmed aqerl =t
Him gfguar Menfieht o1 3 3ifes g < %
foTu wehsfe Bt AT S =1ieT q 36 Srenfihl
& Hiem G afyges WoTg 3R AHEE 9§ i @&
IR BHT TT(ET| 38k S ThRIcHS T&T ot 8, 9,
YR USHTR @ed &1 e | T § Raiet 3 deeor
IETE % M B dTd A sl e Ah TS R
Wfeh | TE SR & AW & o1g AT & b HM
WA 3T, FEW ghg ot 99 & TFR & 70 3@

Ja1 Ul UE F9h F TAd WINT HEl SATeT
TES, el SATE] TG BT ST ST BRI 3 AT
g &=t =1 ot firerm)

oo &9 &y < gfveiv @ <@ a1 wra 1 et
e 38 foen o st auedE w R @ 3R aw
fRa & oft @1 21 IRd 1 39 &9 STEYN 3R
TorepTd WX 399 @ ! S@T IRy vt 3| TrenfiEh
o aTEdfaes o1y g1t fopu < gehi| & fenfieh &
Fifersp T 3feh SEAHTST o WTEAH | WRA 3194 Hdd
TorepTar & ST ITH T HHT AT YT <N S FHU
foee & et e fwn e wEm gfg @&
frmior garl gvrar & sfog A ged 99 "o g,
Wfeht 78 i S T BTk, HH S oft 21 SEd
T Al % FTESE 38k 30 TR ot 2l

ey :

o T SAM
o T 3T 3. €/ /e Bay/
o & faferdifea
o T S i/ /o Rivwes 31/
[ 1 1 ]

TEEUT 37 93 - S R0%%

(9¢3)


https://ai.google/
https://chat.openai.com/

#® ROYAL SOCIETY
PP OF CHEMISTRY

RSC Advances

PAPER

Environmental exposure and nanotoxicity of
titanium dioxide nanoparticles in irrigation water
with the flavonoid luteolin

i '.) Check for updates ‘

Cite this: RSC Adv., 2023, 13, 14110

Epicurioua A. Frazier,® Rajendra P. Patil, ©® Chandrakant B. Mane,* Daryoush Sanaei,?
Fahad Asiri, © ¢ Seong S. Seo® and Hamidreza Sharifan & *2

Different concentrations of titanium oxide nanoparticles (TiO,NPs) have been frequently reported in treated
wastewater used for the irrigation of crops. Luteolin is a susceptive anticancer flavonoid in many crops and
rare medicinal plants that can be affected by exposure to TiO,NPs. This study investigates the potential
transformation of pure luteolin in exposure to TiO,NP-containing water. In an in vitro system, three
replicates of 5 mg L™ of pure luteolin were exposed to TiO,NPs (0, 25, 50, 100 ppm). After 48 h
exposure, the samples were extensively analyzed by Raman spectroscopy, ultraviolet-visible (UV-vis)
spectroscopy, and dynamic light scattering (DLS). A positive correlation was found between TiO,NPs
concentrations and the structural alteration of luteolin content, where over 20% of luteolin structure was

allegedly altered in the presence of 100 ppm TiO,NPs. The increase of NPs diameter (~70 nm) and
Received 15th March 2023

Accepted 21st April 2023 dominant peaks in Raman spectra revealed that luteolin was adsorbed onto the TiO,NPs surface.

Further, the second-order derivative analysis confirmed the transformation of luteolin upon exposure to

DOI: 10.1039/d3ra01712e TiO,NPs. This study provides fundamental insight into agricultural safety measures when exposed to air

rsc.li/rsc-advances or water-borne TiO,NPs.

Introduction

Irrigation of treated wastewater has become an increasingly
popular solution for water scarcity and wastewater management
worldwide."” Treated wastewater is a valuable source of nutri-
ents and water for agriculture, landscaping, and non-potable
uses. However, using treated wastewater for plants and crop
irrigation raises concerns about potential contamination with
nanoparticles (NPs).>* NPs enter the wastewater treatment
system through industrial discharges and agricultural activi-
ties.” The presence of NPs in treated water pose risks to human
health and the ecosystem. For example, the total dissociated Ti
ions, the core ion of TiO,NPs, was reported in the range of 3200-
43000 pg m’ in treated wastewater."®” The built-up concen-
tration of NPs and dissociated ions and bioaccumulation is of
high concern.
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According to the World Health Organization (WHO) report,
about 80% of primary health care in many developing countries
relies on medicinal plants.® These plants contain secondary
metabolites, known as Plant-Derived Medicinal Compounds
(PDMC), which provide irreplaceable pharmacological proper-
ties for treating various diseases, including cancer. PDMC
contains essential pharmacological properties with sustainable
and low-cost biomass sources to be used as medicaments.
Sustainable PDMC production is crucial for those who rely on
nature-based products as well as the vegan population.
However, environmental pollutants such as NPs affect plant
growth, development, crop yield, and the metabolism of
primary and secondary metabolites. The rapid development of
nanotechnology has led to the high contamination of NPs,
jeopardizing the production of high-quality and rare PDMC.
Studies have shown that the PDMC contain reactive molecular
groups (i.e., OH) and surface charges that may trigger their
potential reaction with NPs.>'® Previous studies have also
demonstrated that exposure to metal oxide NPs induces the
release of antioxidant enzymes and changes the cellular
macromolecule compositions in medicinal plants.**** It has
been suggested that reactive oxygen species (ROS) which
induces by metallic oxide NPs, also affect the transcription of
secondary metabolites, leading to the alteration of PDMC." For
example, TiO, NPs upregulated anthocyanin and other flavo-
noid transcription in A. thaliana, Oryza sativa L and N.
tabacum,***® and Ag NPs inhibited Ribulose-1,5-bisphosphate

© 2023 The Author(s). Published by the Royal Society of Chemistry
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carboxylase/oxygenase  (Rubisco) activity in  Spirodela
polyrhiza L."” Despite the nanotoxicity effects, some studies have
reported a positive response in the production of PDMC. For
example, Fazel et al. 2016 reported that Ag-Au-NPs mixed with
naphthalene acetic acid induced maximum level of medicinal
flavonoid (6.71 mg g~ '-DW) in Prunella vulgaris L.** The effects
of NPs on medicinal flavonoids in the literature is limited to soil
and hydroponic studies."® However,
contamination of medicinal plants and exposure to cellular
PDMC is highly neglected.

Luteolin (5,7,3',4"-tetrahydroxyflavone) is an anticancer
PDMC in sensitive medicinal plants.*»** Luteolin has been
prescribed for a wide range of diseases due to its various
medicinal properties.”® Its anticancer effects stem from its
ability to inhibit tumor growth, induce apoptosis or pro-
grammed cell death in cancer cells, and modulate various
signaling pathways commonly altered in cancer cells. Luteolin
also exhibits anti-inflammatory and antioxidant activities,
which may contribute to its anticancer effects by reducing
oxidative stress and inflammation, two factors that can promote
cancer development.

However, luteolin's aromatic structure and hydroxyl groups
make it more sensitive to heavy metal and metal oxide NPs
contamination. Studies have shown that luteolin acts as a metal
chelator, which affects the bioavailability, original properties,
and potential toxicity of various metals through the bioavail-
ability of organic metal species.> For example, divalent lead
(Pb**), which causes neurological and bone disorders, forms
a chelate with luteolin.”"** Furthermore, chelating of luteolin

the airborne NPs

with divalent and trivalent cationic metals such as Ca*', Zn*",
Mg>*, Fe**, and Cu®" have been frequently reported.?®* Luteolin
is highly susceptible to deformation due to poor hydrophobicity
and bioavailability.”® However, the reaction of luteolin with
intact NPs has not been investigated.

TiO,NPs in the atmosphere can agglomerate on plant
surfaces and penetrate leaves through cuticle-free areas such as
trichomes and/or stomata bases.> However, their diffusion will
be altered by the NPs' size, surface charge, concentration, and
coating materials. Also, their interaction with secondary
metabolites will vary depending on the active moiety of the
reactive molecular groups. Despite many studies on the inter-
action of NPs with plants, understanding the dynamics of
PDMC in response to NPs is still in its infancy. Recent investi-
gations have shown the hormetic effects of TiO,NPs at
a concentration range of 0-2500 mg L' on the growth,
biochemical and physiological behaviors of the medicinal plant
Nigella arvensis.*® For example, inhibitory effects were found at
=1000 mg L' TiO,NPs, where chlorophyll and carotenoid
synthesis were reduced.* At 1000 mg L™, TiO,NPs significantly
promoted cellular H,0, generation and increased antioxidant
enzyme activities, including superoxide dismutase, ascorbate
peroxidase, and catalase.’* Additionally, they enhanced total
antioxidant content, total iridoid content, and 2,2-diphenyl-1-
picrylhydrazyl scavenging activity. Therefore, the potential
transformation of luteolin's structure and degradation due to
direct exposure or indirectly through enzymatic and macro-
molecular alteration in response to TiO,NPs is highly expected.

© 2023 The Author(s). Published by the Royal Society of Chemistry
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TiO,NPs were found in both dissociated ion and intact NPs
forms in cellular pH.** However, their reciprocal effects on
luteolin have not been investigated. This study investigated the
potential interaction between luteolin and TiO,NPs-containing
water in an in vitro system using extensive spectroscopy anal-
ysis. The specific objectives of this study were (i) to elucidate the
effects of TiO,NPs on the transformation of luteolin under in
vitro conditions and (ii) to provide evidence of the potentially
destructive effects of TiO,NPs on luteolin. This investigation
will provide a basis for further research on potential nano-
toxicity levels of TiO,NPs on rare PDMC.

Materials and methods
Reagents

Negatively charged titanium oxide nanopowder (TiO,NPs) with
the composition of anatase and 99% purity (20 nm) was
purchased from US Research Nanomaterials, Inc. (Houston,
TX). All reagents and solvents were provided at analytical grade
quality. High-purity luteolin (=98% (TLC), powder) was ob-
tained from Sigma Aldrich (Milwaukee, WI). In each dispersion
batch, deionized water (Millipore Milli-Q system, USA) was
applied. All the laboratory glassware material was washed with
soap and rinsed with 10% (v/v) HNO; (Merck, Germany) before
use.

TiO,NPs Characterization

The TiO,NPs was extensively characterized before the exposure
experiment by field emission-transmission electron micro-
scope, FE-TEM (Hitachi 7700, Hitachi Ltd, Tokyo, Japan) and
scanning electron microscope (JEOL JSM 6360). Briefly,
a droplet of dispersed TiO,NPs in an aqueous phase was placed
onto a carbon-coated copper grid, the grids were air-dried for
1 h until a thin layer of TiO,NPs was formed. The prepared
sample was analyzed by TEM and SEM. The NPs size of all the
samples was calculated by the controls method. The TiO,NPs
structure was confirmed by X-ray diffraction using Philips PW-
1710 X-ray diffractometer with CuKo radiation (A = 1.54178
A). The FT-IR spectra were recorded in the range of 400 to
1000 cm ™' on the instrument PerkinElmer, IR spectrophotom-
eter (model E-2829) in KBr pellets.

In vitro experiments

Invitro experiments in triplicate were used to study the TiO,NPs
effects on the transformation of luteolin. TiO,NPs concentra-
tions (0, 25, 50, and 100 mg L") were selected based on re-
ported environmentally relevant TiO,NPs concentrations." The
NPs dispersions of each in vitro bioreactor was prepared in
50 mL propylene centrifuge tubes. All the tubes, including the
negative controls, were subjected to sonication at 25 °C with
150 W for 10 min to ensure full NPs dispersion. The pH of each
solution was measured right after dispersion before the expo-
sure process. The final concentration of 5 mg L ™" of luteolin was
added to each tube. To evaluate the potential alteration of
luteolin in short-term exposure, all the treatments were shaken
at 100 strokes per min at a controlled temperature for 48 h at
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25 °C (New Brunswick Scientific, Edison, NJ). After the luteolin-
TiO, NPs interaction process, the pH of the solution was
measured. In parallel, three concentrations of TiO,NPs without
luteolin (n = 3) and a series of pure luteolin without NPs were
also prepared. Both intact NPs and luteolin were also subjected
to the same sonication process. To filter the potential coagu-
lates of luteolin with NPs and intact NPs from the luteolin
species, 5 mL of the solution was centrifuged (8000xg) for
90 min using Amicon Ultra-15 centrifugal filter NMWL = 3 kDa,
Merck Millipore). The concentrations of luteolin in the filtrate
were considered unreacted, or the byproduct was subtracted
from the control containing only luteolin.

Raman spectroscopy analysis

Raman spectroscopy was used to confirm the interaction of
luteolin with the TiO,NPs and detect possible molecular alter-
ation using a ProRaman-L (Enwave Optronics) with an excita-
tion laser of Aexe = 532 nm. The acquisition period was 10 s, and
15 average accumulations.

Ultraviolet-visible (UV-vis) spectroscopy

The luteolin concentration in each treatment of the in vitro
experiments was quantified using two methods of full scan
method (200-700 nm) and the second-order derivative method
of UV-vis spectroscopy 360. A sample of deionized water was
scanned to subtract the baseline drift and noise before the
sample was read. This experiment was processed under the
condition of room temperature. The measurements were
recorded at 2.5 nm absorbance mode for the sampling interval
under fast scan speed (adjusting slit width to 5.0 nm). Eqn (1)
shows the relationship for calculating the adsorbed luteolin
onto TiO,NPs surface:

4o = W (1)

where C, and C, are the initial and final concentrations (mg L™")
of the luteolin, respectively, present in the equilibrium to
analyze potential interaction. The adsorption capacity (ge)
indicates the amount of luteolin (mg) adsorbed per unit of mass
(g) of TiO,NPs, where W and V denote the mass of TiO,NPs and
the volume of the batch solution (L), respectively.

Nanoparticle size monitoring

To investigate the potential adsorption of luteolin on the
surface of TiO,NPs, a solution containing only 25 ppm
dispersed TiO,NPs and a solution containing a mixture of
25 ppm TiO,NPs and 5 mg L™ " luteolin after 48 hours (pH: 8)
exposure were used. A volume of 2.5 mL from each solution was
transferred to a 4.5 mL plastic cuvette with 10 mm optical path
length (Fisher Scientific, USA) to measure the change of
hydrodynamic size of TiO,NPs, using dynamic light scattering
(DLS, N5 Submicron ParticleSize Analyzer, Beckman Coulter).
Deionized water was used as the diluent with a scattering angle
of 90°. The hydrodynamic particle size distribution for each
sample was quantified through two 5 min sequences, and the
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reported values were the average of five continuous measure-
ments. The surface charge was —39.2 + 2.4.

Structural analysis of luteolin-TiO, NPs interaction

The molecular structural analysis for the TiO, NPs was
computed using Multiwfn software,** which can describe the
crystal structure of synthesized NPs. The interactions between
the luteolin and TiO, NPs were projected with VMD 1.9.4 visu-
alization software.*?

Statistical analysis

Statistical analysis of luteolin concentrations after filtration was
performed using Minitab 21.1 (Minitab Inc., State College, PA,
USA). All datasets were acquired on a mean basis for triplicates
in each treatment. The mean values of each experimental set
were compared using a one-way analysis of variance (ANOVA)
followed by Tukey's test. The significance level was 5% (p <
0.05).

Results and discussion
Characterization of TiO, NPs

The representative FE-SEM and TEM images of the (101) facet of
the TiO, NPs sample are exhibited in Fig. 1A and B, indicating
the octahedral morphologies. As shown in Fig. 1C, TiO,NPs
have anatase properties with a well-crystallized structure, in
good agreement with the JCPDS data file NO. 21-1272.**** The
polymorph of anatase TiO,NPs has a dominant (101) facet
(>98% of total area) owing to its high thermodynamic stability.
In contrast, the other orientations were at minimal. According
to the higher catalytic reactivity of other orientations than that
of (101) surface, we found that TiO,NPs with dominant (101)
facet could exhibit higher interaction with luteolin molecules
due to semi-occupied surface area, reaching more exposure,
resulting in high adsorption capacity. Fig. 1D shows the typical
FT-IR spectra of TiO,NPs in the spectral region 400-1600 cm ™.
The absorption bands observed within this range are an indi-
cation of the formation of single-phase metal oxides.

Effects of TiO,NPs on the luteolin transformation using UV
spectrum analysis

Typical UV-vis spectra of pure luteolin and its content in expo-
sure to three levels of TiO,NPs are shown in Fig. 2A. Luteolin
dominated the light absorption between 350-450 nm, with
maximum absorption recorded around 350 nm, which was used
to process the lost luteolin content (Fig. 2B). At three significant
changes, exposure to TiO,NPs indicated a significant loss or
transformation of the luteolin content. Exposure to 100 ppm
TiO,NPs resulted in a maximum loss of 20%, and by reducing
the TiO,NPs to half, the lost content decreased only by 18%,
suggesting the threshold level of cellular damage may be less
than 50 ppm TiO,NPs. Two primary mechanisms may explain
luteolin's behavior in exposure to TiO,NP. The first pathway
may be driven by the surface adsorption of luteolin onto TiO,-
NPs, as previous studies have shown the high potential of
TiO,NPs on drug delivery and adsorption.*® However, the

© 2023 The Author(s). Published by the Royal Society of Chemistry
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Fig. 1 Charecterization information of the TiO, nanoparticles (A) show a representative FE-SEM photograph, (B) TEM image, showing the
homogenous size of dispersed NPs (C) XRD patterns of anatase phase and (D) FT-IR Spectra.

second mechanism suggests that luteolin may partially trans-
form due to the destructive behavior of induced reactive oxygen
species (ROS) in exposure to TiO,NPs. Therefore, further
experimental analysis was carried out to elucidate the behavior
of the luteolin in response to the toxicity of TiO,NPs.

The intact and treated luteolin (second-order derivative)
average spectra of UV-vis are presented in Fig. 3. The initial
spectra (Fig. 2A) showed that the absorbance was mainly
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distributed in the 350-450 nm wavelength range. In contrast,
the average spectra of the second-order derivative revealed that
significant differences in absorbance occur at 618, 627, 632,
669, 673, and 697 nm, which can be assigned to the diversity of
transformed molecules or byproducts according to their
different structures. Results of the second-order derivative of
UV-vis spectra preliminarily confirm the transformation of
luteolin upon exposure to TiO,NPs. The bathochromic shifts
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(A) UV-vis spectra of luteolin systems after 48 h exposure to three levels of TIO,NPs (25, 50 and 100 ppm) at pH 8 (A) and at pH 7.4 (B).

Luteolin lost content % derived from the detected concentration of luteolin at 350 nm. Error bars signify standard deviation (n = 3). Different
letters on top of each column indicate significant differences between luteolin lost in each treatment.
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Fig. 3 The second-order derivative UV-vis spectra of free luteolin and potential transformed molecular species or chelated luteolin—titanium(iv)

after exposure to either 25 or 50 ppm TiO,NPs.

that occurred at 618 and 669 nm may indicate the formation of
a complex between luteolin and dissociated Ti** ions. Further-
more, significant bathochromic shifts have been observed in
ligand-to-metal charge transitions when luteolin was exposed to
free lead ions.”* According to the luteolin molecular structure,
chelate formation with free metal ions could occur through two
hydroxyl sites, 3',4-OH and 5,7-OH systems. However, the
probability of chelating with free ions of the TiO,NPs is less due
to the alkaline pH (>8) that prevents the dissociation of the NPs.

The adsorption studies of organic materials onto the surface
of TiO,NPs directly affect their hydrodynamic size. Fig. 4 illus-
trates the structural change in the diameter of TiO,NPs after
exposure to 5 mg L " luteolin. The results show that at pH 8.1 &
0.02, the hydrodynamic size of TiO,NPs significantly increased
from a mean size of 290 nm to a larger size of 380 nm. This
observation provides strong evidence of surface adsorption of
luteolin after 48 h exposure to TiO,NPs. Previous studies have
shown a similar approach to elucidate the response of plant's
biomolecules in exposure to metallic oxide nanoparticles (i.e.,
Ce0,).”

Effects of pH on the luteolin-TiO, NPs interaction

Fig. 5 displays the pH change of luteolin and three levels of
TiO,NPs before and after exposure. The pure luteolin solution
was slightly alkaline, with an average pH of 8.33. However, even
after 30 minutes of exposure to three dispersed TiO,NPs levels,
the luteolin solution's pH was still dominant, indicating that
adsorption did not occur or only partially occurred. After 48

14114 | RSC Adv, 2023, 13, 14110-14118

hours of interaction, the pH was significantly closer to the pH
value that previously observed for intact TiO,NPs. However, no
significant change was observed between different treatments,
but the mean pH values slightly decreased with increasing
concentrations of TiO,NPs. The reduction of pH may be
explained by oxidative decarbonylation by reactive oxygen
species (ROS), which promote the reduction of free H' ions in
the solution.’® A similar trend has been observed in the decar-
boxylation of mercaptobenzoic acid exposed to Ag NPs as a pH-
dependent, where the shift of dissociated (R-COO-) to undis-
sociated (R-COOH) took place until the equilibrium state.*
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Fig. 4 Alteration of the hydrodynamic sizes of TiO,NPs before and
after 48 hours of exposure to 5 mg L~* luteolin in DI water at pH 8. The
plot represents the average of five scans.

© 2023 The Author(s). Published by the Royal Society of Chemistry
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Further, Eshghi et al. 2023 suggested at lower pH values, the
protonation of O-H groups of luteolin leading to higher
molecular interactions,*® cause a repulsive electrostatic force
between the luteolin molecules and attraction towards negative
surface charge TiO, NPs. This behaviour of luteolin was in
a good agreement with pH studies of luteolin by Jurasekova
et al. 2014.* One common chemical modification of luteolin
that can occur in alkaline solutions is called the “oxidative
cleavage”,** which typically results in the opening of the C-ring
and the formation of two smaller fragments. This reaction is
often catalyzed by metal ions, which can generate ROS that
attack the flavonoid molecule.

Structural analysis of luteolin-TiO, NPs interaction

According to the prepared anatase TiO, NPs with the facet of
(101) models (Fig. 6), the TiO,NPs surface atom (5 coordinated
(Tisco)) are coordinated to two O,, atoms and two Oz atoms of
the top layer. In the (001) facet of TiO, NPs, each Tis., atom in
the surface and top layer is coordinated to one O,., and three
03¢, atoms, respectively. The Tis., sites are accessible and
considered as main active sites only in the top layer of the (101)
facet, whereas these sites exist in the underneath layer and bulk
region. Due to the low coordination numbers of Tis., and Oy,
sites in (101) than Tig., and Oz, sites in (001), the anatase
TiO,NPs with (101) facet have more active and consequently
more effective toward capturing luteolin.

On another side, by forming two OH groups surrounding the
Ti*" surface site in (101) facets formed through Ti-O-Ti bridges
by water molecules, an H-bonding networks forms above every
row of Ti'" sites with luteolin on the surface-based recon-
structed. These H-bond networks bridged between TiO,NPs and
luteolin molecules are expected to effectively capture luteolin,

© 2023 The Author(s). Published by the Royal Society of Chemistry

consistent with the lower coordination numbers on the (101)
facets. To explore the reactive sites further, Bader charge was
carried out on the surface of TiO,. The estimated charges of the
Tisco and Oy, active sites on the (101) and (001) surfaces are
+1.58 and —0.88 e and +1.69 and —0.84 e, respectively. Notice
the positive and negative values exhibit decreases and increases
in valence electron numbers compared to neutral atoms,
respectively.

Overall, the Tis., and O,, sites on the anatase (101) facets of
TiO,NPs can serve as Lewis acid and Brensted base sites,
respectively. As a result, the lone pair electrons of the O atoms in
luteolin can interact with the Lewis acidic Tis., reactive sites,
enhancing the luteolin capture capacity by TiO,NPs, as indi-
cated by Raman spectra. Additionally, the O,, sites can act as
Brgnsted bases and form hydroxyl groups by proton dissocia-
tion of the luteolin molecules, thereby promoting luteolin
adsorption on the TiO,NPs surfaces. It is suggested that after
luteolin adsorption, its OH groups bind to a Tis,, site, and the
hydrogen atom can then react with an adjacent O,., atom to
create a new hydroxyl group.*>*

Raman spectral analysis of the luteolin-TiO, NPs interaction

To achieve a better understanding of the interaction between
luteolin and TiO,NPs, we investigated both free luteolin and the
mixed treatments with TiO,NPs by Raman spectroscopy. Raman
studies that of the luteolin is often conducted in combination
with metallic ions in organic solvents such as methanol,* while
we used the water as a natural aqueous phase. The pure luteolin
Raman spectra in Fig. 7 showed four distinctive peaks at 725,
1133, 1300, and 1618 cm ™', which are prominent characteristic
peaks. However, none of these peaks were detected when
luteolin was exposed to TiO,NPs within 48 hours. In a study on

RSC Adv, 2023, 13, 1411014118 | 14115
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structures.

the interaction of luteolin with Al(m) ions, Rygula et al. 2013
suggested that Al ions were bonded from three connecting
carbons to OH and a single carbon that double bonded to
oxygen.** However, we have not observed a potential dissociated
Ti ions reaction with the luteolin. One possible interpretation is
that the luteolin adsorbed onto the TiO,NPs' surface and
settled, making it undetectable by Raman spectroscopy. Coag-
ulation and formation of larger particles, previously confirmed
by DLS analysis, also contributed to this effect. The associated
spectra to either level of NPs were not significantly different,
and they were shown at different intensities for better presen-
tation. The Raman spectral analysis was consistent with the

observation of a pH change, indicating the strong adsorption
affinity of luteolin onto the TiO,NPs surface.

Mechanisms to capture luteolin by TiO, NPs

The effective capture of luteolin by TiO,NPs (101) can be
attributed to the presence of both Brensted and Lewis acidity. In
Bronsted acidic sites, TiO,NPs (101) is capable of transferring
a proton to the adsorbed luteolin molecule. This acidity is
formed due to the tetrahedral coordination of Ti** or Ti** with
oxygen.*>*® The nature of the adsorbed luteolin base could be
one of the reasons for the effective capture of the Brgnsted
acidic center of TiO, NPs (101). In the Lewis type of acidity, the
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Fig. 7 Raman spectra of pure luteolin in DI water and mixture of luteolin with dispersed 25, 50 and 100 ppm TiO,NPs after 48 hours. Four
distinctive peaks at 725, 1133, 1300, and 1618 cm ™! are the prominent characteristic of pure luteolin in DI water.
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Fig. 8 Exposure pathways of luteolin OH groups with the Ti* (shown by the blue atoms) from the TiO,NPS surface on the first layer for anatase

(101).

TiO,NPs (101) plane surface accepts an electron pair from the
adsorbed luteolin molecule, generating a coordinate bond. The
octahedral Ti** and Ti*” located on the edges of the (101) surface
planes are the main Lewis centers that coordinate with luteo-
lin.*” Also, synergistic interactions between the Lewis and
Bronsted centers with luteolin molecules may occur.”® The
schematic capture mechanisms of luteolin by TiO,NPs (101)
surface planes are illustrated in Fig. 8.

Conclusion

This study elucidated the potential transformation of luteolin
anticancer flavonoids occurring at the interface of treated
wastewater and anatase-TiO,NPs (101) with extensive spectro-
metric measurements. The possibility of breaking the luteolin
to other molecules seems to be less based on the Raman spectra
analysis and second-order derivative UV-vis spectra. However,
the adsorption onto the anatase TiO,NPs (101) surface was
confirmed with the DLS analysis. These results enhance the
fundamental understanding of the transformation of Plant-
Derived Medicinal Compounds in response to nanoparticle
contamination. The results revealed the magnitude of impact is
directly proportional to the level of nanoparticle contamination.
Flavonoids can undergo chemical modifications in exposure to
metallic oxide nanoparticles, but the specific type of modifica-
tion that occurs may depend on various factors such as the pH,
temperature, and the presence of other chemical species.
However, it is worth noting that not all flavonoids are suscep-
tible to this type of modification, and some may undergo other
types of chemical reactions instead. Additionally, the specific
conditions required for the reaction to occur may vary
depending on the particular flavonoid and the intended appli-
cation. Further studies are needed to investigate the impacts of
crystal orientation on the molecular interaction of luteolin and
other PDMC and challenging theirpersistency.

Conflicts of interest

There is no conflicts to declare.

© 2023 The Author(s). Published by the Royal Society of Chemistry

Acknowledgements

The authors are grateful for the training and support through
U01-DPC Grantsmanship Training and Mentoring Program
grant award # 5U01GM138434 funded by NIGMS/NIH.

References

1]J. Liu, P. C. Williams, B. M. Goodson, ]J. Geisler-Lee,
M. Fakharifar and M. E. Gemeinhardt, Environ. Res., 2019,
172, 202-215.

2 T. Huang, S. Zhang and L. Liu, J. Environ. Manage., 2019, 232,
207-218.

3 M. Farré, J. Sanchis and D. Barceld, TrAC, Trends Anal. Chem.,
2011, 30, 517-527.

4Y. Wang, C. Dimkpa, C. Deng, W. H. Elmer, J. Gardea-
Torresdey and J. C. White, Environ. Pollut., 2021, 118738.

5 A. Doria-Manzur, H. Sharifan and L. Tejeda-Benitez, Int. J.
Phytorem., 2023, 25, 98-105.

6 X. Shi, Z. Li, W. Chen, L. Qiang, J. Xia, M. Chen, L. Zhu and
P. J. Alvarez, NanoImpact, 2016, 3, 96-103.

7 Z. Zahra, Z. Habib, S. Chung and M. A. Badshah,
Nanomaterials, 2020, 10, 1469.

8 V. S. Kumar and V. Navaratnam, Asian Pac. J. Trop. Biomed.,
2013, 3, 505-514.

9 B. A. Lajayer, M. Ghorbanpour and S. Nikabadi, Ecotoxicol.
Environ. Saf., 2017, 145, 377-390.

10 M. H. Ibrahim, Y. Chee Kong and N. A. Mohd Zain,
Molecules, 2017, 22, 1623.

11 A. Zarinkoob, S. Esmaeilzadeh Bahabadi, A. Rahdar,
P. Hasanein and H. Sharifan, Environ. Monit. Assess., 2021,
193, 1-12.

12 J. C. Cardoso, M. E. Oliveira and F. d. C. Cardoso, Hortic.
Bras., 2019, 37, 124-132.

13 G. Marslin, C. J. Sheeba and G. Franklin, Front. Plant Sci.,
2017, 8, 832.

14 S. Garcia-Sanchez, 1. Bernales and S. Cristobal, BMC
Genomics, 2015, 16, 1-17.

RSC Adv, 2023, 13, 14110-14118 | 14117



RSC Advances

15 T. P. Frazier, C. E. Burklew and B. Zhang, Funct. Integr.
Genomics, 2014, 14, 75-83.

16 M.-L. Xu, Y.-G. Zhu, K.-H. Gu, J.-G. Zhu, Y. Yin, R. Ji, W.-C. Du
and H.-Y. Guo, Environ. Sci. Technol., 2019, 53, 11714-11724.

17 H. S. Jiang, L. Y. Yin, N. N. Ren, S. T. Zhao, Z. Li, Y. Zhi,
H. Shao, W. Li and B. Gontero, Nanotoxicology, 2017, 11,
157-167.

18 H. Fazal, B. H. Abbasi, N. Ahmad and M. Ali, Appl. Biochem.
Biotechnol., 2016, 180, 1076-1092.

19 M. Sheikhalipour, G. Gohari, B. Esmaielpour, S. Panahirad,
M. H. Milani, M. Kulak and T. Janda, J. Plant Growth
Regul., 2022, 1-18.

20 H. Kaur, A. Kalia, J. S. Sandhu, G. S. Dheri, G. Kaur and
S. Pathania, Chemosphere, 2022, 301, 134629.

21 Q. Wang, L. Zhao, H. Zhao, X. Liu, L. Gao, N. Cheng and
W. Cao, J. Inorg. Biochem., 2019, 193, 25-30.

22 M. Imran, A. Rauf, T. Abu-Izneid, M. Nadeem, M. A. Shariati,
I. A. Khan, A. Imran, I. E. Orhan, M. Rizwan and M. Atif,
Biomed. Pharmacother., 2019, 112, 108612.

23 Y. Zhang, J. Wang, S. Zhou, Z. Xie, C. Wang, Y. Gao, J. Zhou,
X. Zhang and Q. Li, Cell Death Dis., 2019, 10, 124.

24 J. Yi, H. Che, J. Ren, H. Yu, K. Song, X. Wang, X. Zhao,
X. Wang and Q. Li, Spectrochim. Acta, Part A, 2023, 284,
121800.

25 W. A. Al-Megrin, A. F. Alkhuriji, A. O. S. Yousef,
D. M. Metwally, O. A. Habotta, R. B. Kassab, A. E. Abdel
Moneim and M. F. El-Khadragy, Antioxidants, 2019, 9, 10.

26 R. Karadag, Chem. Anal., 2003, 48, 931-938.

27 J. Tang, T. Hu, N. Li, Y. Zhu, J. Li, S. Zheng and J. Guo,
Microchem. J., 2022, 179, 107461.

28 Y. Lin, D. J. McClements, J. Xiao, Y. Cao and X. Liu, J. Agric.
Food Chem., 2022, 3, 1488-1498.

29 M. Khan, M. S. A. Khan, K. K. Borah, Y. Goswami,
K. R. Hakeem and I. Chakrabartty, Environ. Adv., 2021, 6,
100128.

30 A. Chahardoli, H. Sharifan, N. Karimi and S. N. Kakavand,
Sci. Total Environ., 2022, 806, 151222.

14118 | RSC Adv, 2023, 13, 14110-14118

Paper

31 Q. Yang, A. Cristea, C. Roberts, K. Liu, Y. Song, H. Xiao,
H. Shi and Y. Ma, Analyst, 2020, 145, 7210-7224.

32 T. Lu and F. Chen, J. Comput. Chem., 2012, 33, 580-592.

33 W. Humphrey, A. Dalke and K. Schulten, J. Mol. Graphics,
1996, 14, 33-38.

34 H. F. McMurdie, M. C. Morris, E. H. Evans, B. Paretzkin,
W. Wong-Ng, L. Ettlinger and C. R. Hubbard, Powder Diffr.,
1986, 1, 64-77.

35 S. Bao, M. Lv, C. Zhao, P. She, Z. Lei, X. Song and M. Jia,
Inorg. Chem. Front., 2022, 9, 2725-2733.

36 S. Bhullar, N. Goyal and S. Gupta, OpenNano, 2022, 8,
100096.

37 H. Sharifan, X. Wang, B. Guo and X. Ma, ACS Sustainable
Chem. Eng., 2018, 6, 13454-13461.

38 M. A. Khan, W. T. Wallace, S. Z. Islam, S. Nagpure,
J. Strzalka, J. M. Littleton, S. E. Rankin and B. L. Knutson,
ACS Appl. Mater. Interfaces, 2017, 9, 32114-32125.

39 D. dos Santos Lopes, D. dos Santos Abreu, R. A. Ando and
P. Corio, ACS Catal., 2022, 12, 14619-14628.

40 M. M. Eshaghi, M. Pourmadadi, A. Rahdar and A. M. Diez-
Pascual, J. Drug Delivery Sci. Technol., 2023, 81, 104304.

41 Z. Jurasekova, C. Domingo, J. V. Garcia-Ramos and
S. Sanchez-Cortés, Phys. Chem. Chem. Phys., 2014, 16,
12802-12811.

42 A. Vittadini, A. Selloni, F. Rotzinger and M. Grétzel, Phys.
Rev. Lett., 1998, 81, 2954.

43 J. Lyu, L. Zhu and C. Burda, ChemCatChem, 2013, 5, 3114~
3123.

44 A.Rygula, T. P. Wrobel, J. Szklarzewicz and M. Baranska, Vib.
Spectrosc., 2013, 64, 21-26.

45 A. Gil, Catal. Today, 2023, DOI: 10.1016/j.cattod.2023.01.023.

46 L. Forni, Catal. Rev., 1974, 8, 65-115.

47 R. V. Kandisa, K. N. Saibaba, K. B. Shaik and R. Gopinath, J.
Biorem.  Biodegrad., 2016, 7, DOL 10.4172/2155-
6199.1000371.

48 R. Gajera, R. V. Patel, A. Yadav and P. K. Labhasetwar, J.
Water Process Eng., 2022, 49, 102993.

© 2023 The Author(s). Published by the Royal Society of Chemistry


https://doi.org/10.1016/j.cattod.2023.01.023
https://doi.org/10.4172/2155-6199.1000371
https://doi.org/10.4172/2155-6199.1000371

STelad) 2023

dry-#m R, #@3a 2079

\aﬁ-{ q9 wEEy F oA i

N
Iwre drar S+, Standard Jounal Abbreviation 1SO4

o] fSal, 570 HME LT &
PR| - HIETG €, T ol €
HTa) TTCTT aeT HTEST €l

T &1 &1, el gia T &
pfaiell df HTeT A BIs
Jodite] GBI iU mm e

£l U¢ 5t Iy e €
-0, 2107 - 80T, efte- et
qefel T UfEe e 2el &

i 1 g o |

| RISl 3 31 AT ?
Vi, 0] eTe o7 e 6
aiaTel Ue elaT fean @
G ol aH A e gan e

Scanned with CamScanner




1 .q6 T8 .- 0€9¢-0e ¥

= it $ T Sepd, 1 "W&a

MY o vy A afaffE iR

a¥-g5, 3FH-o¥, FAH 073 Ug-A frHE 208%

ERI Ui

FAE W R

¥, WMEd d @9 AR S@dE S5 gad Tl
.. TIAN SR S-SR o
Tt /qe e

Jo. W WA TM BH?

Yc. FHHCM =1 FRA FR ProsE
0. ARAA FEHH @& A HifEa

3. W9 FR MRa @ el afdl | dEa
Fert

Re. & @M

jo. TE T

R. SARER

34. T4

3% e

i

e,

yo. o @I § X

3¢. & T9a

36, & i

qas e

¥o. df@ W AFA : WAl 7 A Pl T HA
us.gwg@ﬂﬂ:mmﬂ'ﬂﬂm
¢y. TN : e @ za-Ran @9 F@ FHEad

F113

- 2f. Teiwmia sy

waa B gETsd TEF F B | §9EY 7] @ewid HEE qE 2

HA9MF qUg

2. 3iia FAX ™
. m ™

2t. Rvama AeE
oo A ferardt

dr g el
@ 9Fa B

T TS

FRF AT HelRd
Teq FIR HA

Rreerr e
EIECIE L i
Az qul ‘A’
3. e

=1 Tt
W 1
fara e faardi

Scanned with CamScanner



TR TR FAA R &L
T & fe T O @ - A"
TR T FEQA ¢ TR
aen ¥ &t Al Few |
gt TR A WL
foar ¥ W &t T AT A
W ft fw @ B R
TR A e R E
S ST TR R W A A
R R RA TR E

[N
S STES] SRR IR I RIS

Wﬂ@wmﬂ@%xww%m%m?
ﬁwﬁ{&ﬁaﬁﬁﬁmﬁm@mgﬁﬁaﬁéﬂm%ﬁﬁwm
qﬁaﬁmq?maﬂgsﬁexémﬁ@mwnsﬁa
Wﬁmw,%ﬁaﬁmﬁmé@wwmmm
%mﬁaﬁm%mﬁaﬁmwnw%&qﬁmaﬂ%ﬁﬁﬁaﬁaﬁm
Waﬁmmﬁﬁéﬂg@ﬁmwsﬂ@ﬁémrﬁﬁﬁﬁgﬁnﬁﬁ
ﬁmﬁag%n@mﬁwm%aﬁm%m—maﬁhﬁaﬁﬁm,m
Wﬁmwﬁﬁﬁw@am:%ﬁﬁmmqaaﬁmﬂ%ﬁmgﬂ
gﬁmw‘wm’%mﬁmmlﬁﬁw%mﬁwwaﬁ
w1 T & 3 e 3 & Gf-Raw, gF-u, 3, div-dlrer, I AT |
mﬁ?mﬂmﬂ@ééﬁWQBaﬁﬁﬂmmwmaﬁ
it o it g o R 23 @

a@ﬂw%wﬁagﬁmaﬁﬁmlmﬂaﬁaﬁqﬁaﬁaﬂm
w%ﬂwﬁﬁ@éﬁmlmﬁwmwﬁwmamw,mgﬁt
aﬁaaw,wm,mﬁﬁaﬁﬁmwgamwmﬁqmwmﬁhﬂﬂ
mmﬂﬁwﬁaﬁaﬁaﬁ%ﬁlwmmaaémﬁﬁ
wmw%wﬁmwﬁgeﬂﬁtﬁmm%‘ngﬂﬁ
WWW|W@,WW,WW,WW,WW,
mmﬁmwmmmmmm#aﬁwﬂwm
W AT B 3 e & Tl A |

T R R § oT STE-UE B e B ger & @i A
T 3 E1E T 3 e & o HRE T $ o § A G o Hiedt F A
3 o S 5 A H ) B I @ qHA &

‘S ¢ 72

R TR

Tt et & e

et T &

LI IS

AN, Y FHTA ATl S

R Ak AA @

foreforar it ot @ oIt 1

(wia o - ASER F | T 9. %o)

Toes 7 ol adwE i e A JEeSHE H AR g KA FE
e v & ST e T R | W R i § adee e B wd wee
1 i AT T | S QRRERT B ARAT i e e 3 @ | Wad
Tad fored o

‘o @ oEd TEt 1o i

Scanned with CamScanner



G T & AU H JER

ST | e 8T I g% Sare

Bl QT TE IEAATE

o9 9 9973 T Wia-FEEt oK el B
g AT & T

UT-E1 § G T TR
TR |

(T TR T T - 9. 33)
FY ITAFT H FHA F FAR TG & I [P D
THYEE 3 9 H 9RO 2 | 3 F RO SR 3 B e,
FR Al 6T IS M § | & W & W I9RARE w3
T 8, 9= it A O Sisde & a9 a8 T § | T
FHIETE forad &
“From & et faya & @ o1oe Rig

1 i 79 @ fog o1 &

ol it &t 78 T91 & # fog
FR ¥ e
(TSI FUATE- E9-7E 090 Y. 43)
A %) $6 TORER) I B FT AT F G A
JOTE T T & | FANA H A IR § A [ A @1
¥ | g STUA-oNT AT A AU H I @A F A
FT (@ &1 I AW 3 S8 T a1 R &1 /A Al

& & g9 ¥ | wew Feaw fored € -

‘e wlea @ 58 A

fren St sfeea & 7@

e SiT WA ot fas @ ¥

aa ¥ few ® ogftam

& I ot w-w A

- 'hga

(7 Fwy- 419 QuA ¥ a9 98 7. 99)

FOUA % WG §a H3%AEH € @ R f& 9 A g
FI-F I A | e Fd ¢ ad) waed 3 68 A6
e o3 siteadel § 0% q94 W Sagd Al B e
FAIG ST ST waEA 0 fag 12 P oewt waes @ @

°

AT B 39 Rar B 1 o) e g § &9 T 9 @
o X wled am ¥ BRI AT A I gg A
gafed o & R wé) ond 3 9 AIRETd! &9 1 E
g A i & Ry w1 & Frfan o R 8 -

‘379 19 [

3fran O iF T o 8

3 % Rigg T9R & Prad

&9 G fya sd

PrerIT ST w7 T €1 T & A

3 IR +f w37 g & S@ =T
(Prefer rf-w6T 3 R T6R)

W%wm—wﬂﬁmﬁﬁ%qﬁaﬁq
o 7@ ¥ 1 7 B e @ 9 of g Prw 7 21 qd
gﬁmmmﬁmﬂﬁ@mqﬁﬁw%%waﬁﬁm%u
o 3 50 T X A Bl W A T W TR
A T B TEH B R A ¥ Ffen v B 7 e
T A T 3 Furd Refy F Yaife S 2
Prepda: @ar o Tebar & 6 qEvsdET $ 3@ 3T H
IS STAEdH, Haaeral FRaY qa&dt o @ 2 | 3
F HITA & T Bl A @ g, " Redt B S &
EEf g ol & e Gotare AR EST & A FAHH B
a7 € | 0% SN qaTE 3t arey Wi g 8 dt
ZHA AR 3 ggd B VS F qSIAT, HHA-HY H d=9 W
o a7 R 2 e & | v R Fiadt 3 e 3 5
A F1 FEEEA o @ A oWed fEar 3
AR % 39 A 7 399 39 B g GHet § T9H T
F, I e 1, 30 A F AgETeT W Hal AR
g o I8 aiaa & sifed gam 3 wmifae R,
Tgq ARTAEAT, qutear Y & e 39 Fagr A |
@ % AR § A ) qUSHE F1 fAgeen 39 Haa
1 wE WA A s B 31 F@ W AT &
guarEH 70 SR 499 3 o 98 39R, 491 fAE,
59wl A AFAY I8 F A0 ET A I FA 210
Haqw, & R
1. Rwaie a7 sa1 @@ REm Fefaaes,
Ye-q8a . BT

S A, AL LA LA AL A S P A S P PG P S AP A A P P AP PR SIS RS S A LA PG PP PSS P PP PR SRS PP

SE@dl- 2033+ 1%

Scanned with CamScanner



I1GON-2250-275755

Rec No. MAHHIN /2008 | 26277

(et A T F g v F g At st )

¢
;‘qrrl

> 4 Hfewfer

-

[z a7 S "

(s

LIDE

ﬂ-mﬂ-mm 100 ¥
VW T ¢ vom -

wi-15 ¢ 3% X2¢
oV US -

. vl Wty

S

Scanned with CamScanner



62.

&
L
X

AT M2l fietehe g3 Iu=arg & Fafa sfeardt famsf
-farent WSt e

63. TR I ¥ Fafa fereri o) wradigar

-, Al se araER

64. e e Fa Hr e e o ifirere i famsf

sl derredt TR Sy

65. U920 11 F R ergenurail  Triferen famef

-q.(3h) e

o6, QU &) 8 feforadt 39 o fafsa o famst

1. (2. ) afern et i

67. wiEd v fer=r famst

v faey amoiER
68, Al 3ifrde Y IWRAT g FETH T : T 37 Uhaen
-2l dnera e
69 8 3 Tt 3u=arar ¥ ferar famet
- o el @
70 1Fd) avfai W ggraeen fawst
o], wstiaAl €Sy qreie

/

121 dl 98 F el wert H i HedlR
el humd SHEE wee

NN S0 YNEE 20272

365-369

370-373

374-375

376-378

379-384

385-389

390-394

395-397

398-403

404-407

3N

ML b i AeRreY et 3 A A
Aok, fomn fares ST 3 1 &
o aip i 1 SR Tt o
NEw Rar 1) 0 et smerai o f
D 9w 1 fam ) e A -
B il xirmm%ﬁ-‘fqmajﬂ'g
Fimia 1 ndergol e A S e &) af
M) o aE F sifir wRet
HIT T TR Y T T 3w o
e TR R TR 12t R
7Y &ufr":a“r-ﬁrz‘m?ﬁra?fmﬁzara'ﬁ
I R T 3 2, T .
Poom & s R r v G e
MY e ey T @ SR 3

“nah
171 1 Ieerada 2 Ry o
P g Sy a geeg aﬁﬁz:
RRRUNRRITNIG R & o o pes femd serfeq
Wbk T I W ey
RN NS MERT® Qa1 % 9wy
WYy g 'Hldlklﬂi.ﬂﬁ1lﬂﬁiﬂkfﬁ
sl e ) udanfYBFGH?IJ’fEHH
-'Iﬂ"'nuruwwrlumldiﬁ?ﬁTﬁFH-m Ht
nyud g4 7/|t|fl?l4.hﬂéi\ﬂﬂ‘ﬂrﬂ
A & R w
I L BRIV R W) W A
I T Y S T
TR g g Fae

R ) oy

S BT T

el ey

Scanned with CamScanner



T 2011 < =G it FrgeRenait ¥ Terifen foml
L) il i

TR FTeRES ¥ THAT HT TR T ARF T TR G A e 100 41
e T W Tr 311 218 W8 35 Za aeren A v Sl e .
Y IR 3 | et eemireran 3 Fenetr oy stearrer & Wi g2, w01 ) 011
fepsi feren <1 foret €11 ST e o feru v et =61 o & amert A nd
| A <t e off e wibren S 1 St vt e 7 &1t amfieton,
e - WISt 3 AR eral oAy 2 o W & | Wi SRi s otk )
AR A A 37 F T € T fe e ergmenadi & fadiuiq, )
ferTeT © | Tl & SIeuHe ¥ Wi A & UF FRO7 47 i w
TR T JEH! o STaT A S gE ° | 3 3w & adam st @il i ff
PrAgHISH A i fRar R |

3T TS Y FHETST S A AT AT31 1 SIATSH, W T, STerivi o).
farg fae, Toma N srawerar anf fawdl 1 werwier famar wu & 94
agHIel § T ¥ grafua @ ol & forear | fawst gam 2w 4
Tt Qe ANt & & et sRreTsRar 3iR erar 5t W w34
ST Qg3 | SIS 6 LT 297 2 S STGHY ¥ Sr&era bl o1 7 vl )
q@ 7 A | TG, A, A6, Wawe S wes wiae @ 2 e
FAAA ¥ A H GE T F 32 DI G T ST H A Wi,
forahT 3T WIISTh € | IS ¥ S % STHER &0 1 TG 7 311 2 194
AGFAEHRI A T ST F A A @ T IR IR el e
e faan | 30 S i “foradt @ 9t o 3o e A fedtfter A aveen
FIIA F A Fare1 & FF W F TH-FRe { At A <@t (3
- J WA AY HUT- Y. ¢R)

TAAA F 37 WAS T qheE Torifd 1 dhn aremen i o
ATFAEHR A FAMITE F ¥SFA I TS F @I A1) G i
oo, o, sfasr i 3w wde e 5 g% S w 2 s o
AYFAEN P eI TETH & | ToiTa e gersd F AR A & @fFA s g
F TE TR T Ao 9 GR B WA eeHH @ AN @ 24 (i
Uil ferad ® Tt @ Jm i diel, ol 9% W0 T Fai@ei e, s 1

e H@Ar-lgdat 2022

acH mmaﬁmﬁaﬁ'ﬁmﬂﬁzﬁwﬁnaﬁ
g TR ATV (. e St - YRR - ¢
et 3 TrSTaTal o e T 3l sHfEa
ﬁmﬁ%aﬁmmﬁﬁﬁq@ﬁ?a\ﬁw«
ARt S o 8 31 e S B W T
mﬂ?ﬁﬁ@ﬁﬂﬁfﬁ%lﬁ.mmﬂ?ﬁ
forma 2, e T P ¥ A feehe ®
it g e i e
DA Seger T A (< e SR - WA
ST 2 TR o Tl 1 R A A
m%mﬁmﬁwwmﬁrﬁgmm
mm%mﬁ%mqﬁ%mﬁmaﬁm
sir e & fadra & 1 feri Sy whe R ?
@@%mﬁ%aﬁ?mmmﬁnﬁ
e, T ST A a7 fop e, f 3T
Fa oA s HEs A A g R €, A
(fervirg 6T - T, WE ReR¢ - T R¢)

ﬁmﬁ%mﬁﬁaﬁﬁm,mﬂ
a@ﬁvﬁmﬁﬁmﬁa@?m%ﬁ
T T 3 W St g ¥ & | 3 S
i TgE i e S T8 &) 3
ST RA muﬁaﬂmﬁwm\”r&fr@
= Y - S AT @ T 3R HTRA
T | o e e o T g A
FE 1 (e HER e - Wt - S 200
Forerria: @ ST Hehdl & fof adar
St s T30 & | T TS FT

3 | GuETE VB TSI it Feor 3 R
ﬁ%mﬂﬁnﬁﬂﬁﬂﬁ%mﬁﬁwm # 3

i e A g RARRR A AT

quERTEE Tl & el adl ST T

i A =

Scanned with CamScanner




A2 T ST e A ST | TR g ST B AT € iR 37t fhereret e
ATE AT ATl € 1" (<. Jeuieis Sl - Rt - el k026 q, 2¥3)

ST 5 e T ot T iR SHfd g 7 & |l & T
ﬁmﬁ%aﬁmﬁﬁwﬁwq@aﬁ%ww@m%lﬁﬁmﬁﬁ
ST B o g i a1 e o1 A TR & 1 W T R
mww@ﬁa@ﬁélﬁ.gﬁwwWﬁaﬁmwﬂﬁﬁ@%@
foraa €, ‘mwﬁﬁmﬁgwwmsﬂ@mﬁMW|m%
Wﬁﬁiﬁ%mﬂ@aﬁmﬁ@wﬁaaﬂﬁmmmaﬁm
EoeEcERREIY (. o o - T - e k086 - T 2%3)

aﬁqﬁﬂmﬁﬁﬁmﬁﬁﬁﬂ@wnﬁwsﬁwm%mﬁrﬁ%ﬂaﬁr
m%mﬁwﬂﬁmmmﬁgmmmaﬁﬂaﬁmaﬂmﬁ

mm%maﬁémqﬁﬁlsﬁmaﬂmﬁmﬁmﬁ
iR e & fatrg § mﬁﬁaﬁaﬁmm%lmaﬁ%mmﬁﬁaﬁ
@Qﬂﬁmﬁaﬂ?mmmﬁ%@ﬂfﬂwm%—‘mw
EEEE AEECRLEL mﬁaﬁ,aﬁaﬂtwﬁﬁr%wa‘gmﬁaﬁﬁﬁ
S e g mﬁga—ﬁm%%,a‘ré@ﬁ;ﬁqﬁ%gmﬁﬁ%r
(farviigy e - e, W 200 - T R¢)

=l Q TeRaeT # AR, SreT, FErY if 2h1 T e 8 |
aﬁqﬁaﬁmﬁﬂmﬁm@?wﬁmﬁmmgﬂaaﬁ%m
mm%uﬁféﬁmﬁ@é%&%‘lmaﬁﬁrﬁmmaﬁw@%

3R 3@ @xa@mﬁiqﬁ%umw?ﬁm STqA T gl o

STSIE RA & o7 SR by Feror R g e € - ‘S, T qeh SEers

S T -foar T - T & T SR TR Wer A & ot 3 fo 3R

ﬁﬁlﬁﬁ%mﬁmm?ﬁlwﬁiﬁwﬁ—a‘rwaﬂiﬁﬁf

= (mgqnaﬁzm-qm-qnoze—m%)
mﬁ:mmm%%mmﬁﬁmmwm

T mzmé|mmwmmmmﬁm

%lmraﬁ?wuaﬂfamﬁmsqmmﬁﬁﬁm%lmﬂm—gaﬁm

=7 FHAHR T TG F & a1 TG B aiix fepeit fareg =Y g0t 31T

mﬁmmﬁﬁm%a@ﬂwﬁnﬂ?%wwmﬁﬁm%l

AU TSI o 3Taell qe ST YeX ) T HURER A ST R 2 |

FHIEA Sems-fader 2022 377

Scanned with CamScanner



T Rm——

Wmﬁﬂﬁwmgqu @ St 1 st e 1 g
W‘WWWWWW%WW SR AW e
WWWWWWW aaamsm?ﬂwn ST 1l e
1 TIRA T I yofer w Felv iR Fararedl e s g on 2o,
AYHAN e, i, B ol 7ot & wrg A @ A e, Yol 4
ﬁtaﬂﬁmaﬁmmm%mmmﬂﬁﬁw@g@m 21 1)
T I o, TSI ST 6T @11 et g €1 S, g 9T A T, B Wl
I B ST 1981 57 SAgh el o sherrsli s yq@ 3eva 2 |
e, f&d) fawm,
U3 ged, 3. HIeeTR

i - fada] 2022 378

Scanned with CamScanner



	Smart multifunctional coatings for antibacterial and self-cleaning applications
	1 Introduction
	2 Materials and synthesis
	2.1 Materials
	2.2 Synthesis

	3 Characterization
	4 Result and discussion
	4.1 Optical transmission studies
	4.2 Fourier transform infrared spectroscopy analysis
	4.3 Wettability analysis
	4.4 Atomic force microscope (AFM)
	4.5 Surface morphology studies
	4.6 Self-cleaning ability of coatings
	4.7 Mechanical robustness of coatings
	4.7.1 Water jet impact test
	4.7.2 Sand impact test

	4.8 Antibacterial studies

	5 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	References

	Nanocrystalline TiO2 sensitized with CdS quantum dots for photoelectrochemical study
	Abstract
	1 Introduction
	2 Experimental details
	2.1 Materials
	2.2 Fabrication of TiO2 photoanode
	2.3 Sensitization of TiO2 by CdS quantum dots
	2.4 Characterization techniques
	2.5 The photoelectrochemical performance

	3 Results and discussion
	3.1 Structural analysis
	3.2 FT-IR analysis
	3.3 TEM analysis
	3.4 Optical property
	3.5 Photoluminescence (PL) analysis
	3.6 Photoelectrochemical cell performance

	4 Conclusions
	Acknowledgements 
	References

	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin

	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin

	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin
	Environmental exposure and nanotoxicity of titanium dioxide nanoparticles in irrigation water with the flavonoid luteolin


	Click for updates and to verify authenticity: 


