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QnM - 3.5.1: The number of functional MoUs/linkages with institutions/ industries in India and
abroad for internship, on-the-job training, project work, student/ faculty exchange and
collaborative research during 2018-19 to 2022-23

Mahant Jamanadas Maharaj College of Arts, Commerce and Science, Karanjali, Tal-Peth, Dist-
Nashik, Maharashtra State, is providing education to one and all belonging to this tribal area in
the form of various graduate, postgraduate and other career oriented certificate program to fulfill
the needs of tribal youths who are diversified in their previous knowledge and learning abilities.
The main motto of the collaboration and linkages is to provide the suitable platform to the
students, teachers and researchers to collaborate with specific activities. The collaboration are
sign in view to provide the necessary facilities in development of the institution and personal
development of the teachers and stakeholders. College has identified the areas of development of
students and taken initiatives to prepare them to accept the challenges of 21st century as well as
to achieve the goals of higher education. In context of this, IQAC along with all academic
departments proactively involved in establishing linkages, collaborations and MoU’s. The efforts
made by the institute in tune with the perspective plan are noteworthy and established 32
collaborations and signed 32 MoU’s for developing the various skills among students such as
life, communication, research, employability as well as to provide the employment and learning
opportunities. The activities are conducted to achieve the learning experiences in various areas
along with teaching-learning process. These activities largely supported to maintain the learning
ambience at institute. As an outcome of these activities the student strength is found to be
continuously increasing during last five years. Faculties have conducted joint projects and
published the good number of research articles in journals of repute. By collaborating with

nearby institutions and research center we have published more than 40 research papers and

M.J.M. Arts, Commerce and Science College, Karanjali Tal. Peth Dist. Nashik 4|Page
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other student development, enrichment programs and quality programs have been conducted

through collaborations.

3.5.1. Total Number of MOU during 2018-19 to 2022-23

Total Number of MOU during 2018-19 to 2022-23: 32

Year 2022-23 2021-2022 | 2020-2021 | 2019-2020 |2019-2018 | Total
Number of | 16 09 03 02 33
MOU
Activities List: MoU
Sr. | Name of the MoU / | Name of the Year of Duration of | List the Number
No | Collaboration / Collaborating signing MoU’s/ actual of
Linkage agency / Institution/ | MoU’s/ Collaborati | activities | Activity
Industry/ Corporate | Collaborati | on/ under each
House with whom | on/ Linkage MoU’s
the MoU/ Linkage and web
Collaboration / links year
Linkage is made wise
with contact Details
2022-23
1. | Om Foods And Om Foods And 2022 5 One Day 1
Nturals Nturals Workshop
on
Spirulina
Jijamata College of | Jijamata College of | 2021 10 Guest 1
2. | Science and Arts Science and Arts Lecture
Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar
3. | Shri.Dnayaneshwa | Shri.Dnayaneshwa | 2021 10 Students 1
r Sahakari Sakhar | r Sahakari Sakhar Training
Karakhana Ltd. Karakhana Ltd.
Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar
4. | Department of Department of 2022 6 Resource |2
Botany Sahyadri Botany Sahyadri Person in
Bhujan Vidya Bhujan Vidya One Day
Prasarak Samj, Prasarak Samj, Workshop
Sahakar Maharshi | Sahakar Maharshi and
Bhausaheb Santuji | Bhausaheb Santuji Research
M.J.M. Arts, Commerce and Science College, Karanjali Tal. Peth Dist. Nashik 5|Page
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Thorat College of | Thorat College of Publicatio
Arts, Science and | Arts, Science and n
Commerce Tal- Commerce Tal-
Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar
Department of Department of 2022 6 Guest 1
Chemistry Chemistry Lecture
Sahyadri Bhujan Sahyadri Bhujan
Vidya Prasarak Vidya Prasarak
Samj, Sahakar Samj, Sahakar
Maharshi Maharshi
Bhausaheb Santuji | Bhausaheb Santuji
Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-
Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar
Department of Department of 2022 6 Guest 1
Physics Sahyadri Physics Sahyadri Lecture
Bhujan Vidya Bhujan Vidya
Prasarak Samj, Prasarak Samj,
Sahakar Maharshi | Sahakar Maharshi
Bhausaheb Santuji | Bhausaheb Santuji
Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-
Sangamner, Dist- Sangamner, Dist-
Ahmednagar Ahmednagar
Department of Department of 2022 6 Guest 1
Mathematics Mathematics Lecture
Sahyadri Bhujan Sahyadri Bhujan
Vidya Prasarak Vidya Prasarak
Samj, Sahakar Samj, Sahakar
Maharshi Maharshi
Bhausaheb Santuji | Bhausaheb Santuji
Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-
Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar
Department of Department of 2022 6 Guest 1
Zoology Sahyadri | Zoology Sahyadri Lecture
Bhujan Vidya Bhujan Vidya
Prasarak Samj, Prasarak Samj,
Sahakar Maharshi | Sahakar Maharshi
Bhausaheb Santuji | Bhausaheb Santuji
M.J.M. Arts, Commerce and Science College, Karanjali Tal. Peth Dist. Nashik 6|Page



U Criterion III: Research, Innovations and Extension — ]

Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-
Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar

9. | Gokhule Education | Gokhule Education | 2021 6 Guest
Socitey's HPT Arts | Socitey's HPT Arts Lecture in
and RYK Science | and RYK Science Workshop
College, Nashik, College, Nashik,

Maharashtra- Maharashtra-
422005. 422005.

10 | Shri.Neminath Jain | Shri.Neminath Jain | 2022 6 Students
Brahmacharyaashr | Brahmacharyaashr Participate
am, Karmaveer am, Karmaveer din
K.H.Abad Arts K.H.Abad Arts Workshop
Shriman Shriman
M.G.Lodha M.G.Lodha
Commerce and Commerce and
Shriman P.H.Jain Shriman P.H.Jain
Science College, Science College,

Neminagar, Neminagar,
Chandwad,Dist- Chandwad,Dist-
Nashik, Nashik,
Maharashtra- Maharashtra-
423101. 423101.

11 | Deola Education Deola Education 2022 1 Research
Society Karmveer | Society Karmveer Paper
Ramraoji Aher Ramraoji Aher
Arts Science and Arts Science and
Commerce College | Commerce College
Deola Tal.Deola Deola Tal.Deola
Dist Nashik Dist Nashik

12 | Department of Department of 2020 5 Research
Chemistry of Chemistry of Paper
Karmveer Karmveer
Abasaheb Alias Abasaheb Alias
N.M.Sonawane N.M.Sonawane
Arts Commerce Arts Commerce
and Science and Science
College Satana College Satana
District Nashik District Nashik

13 | Mahatma Gandhi Mahatma Gandhi 2022 5 Research
Vidyamandirs Arts | Vidyamandirs Arts Paper
Sciences and Sciences and
Commerce College | Commerce College
Manmad Nashik Manmad Nashik

M.J.M. Arts, Commerce and Science College, Karanjali Tal. Peth Dist. Nashik
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14 | Department of Department of 2022 5 Patent
Zoology Iqra’s Zoology Iqra’s Published
H.J.Thim College | H.J.Thim College
of Arts and of Arts and
Science Mehrun Science Mehrun
Jalgaon Jalgaon
Mabharashtra Maharashtra

15 | Social and Cultural | Social and Cultural | 2022 5 Research
Association Association Paper
Smt.Narmadbai Smt.Narmadbai
Nago Chaudhari Nago Chaudhari
Arts Commerce Arts Commerce
and Science and Science
College Kasumba | College Kasumba
Dhule,424302. Dhule,424302.

16 | Nandurbar Taluka | Nandurbar Taluka | 2023 5 Patent
Vidhayak Samiti’s | Vidhayak Samiti’s Published
G.T.Patil Arts G.T.Patil Arts
Commerce and Commerce and
Science College Science College
Nandurbar Nandurbar
Mabharashtra Maharashtra
425412 425412

2021-22

1 | Jijamata College of | Jijamata College of | 2021 10 Guest
Science and Arts Science and Arts Lecture
Bhende Tal- Bhende Tal-

Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar

2 | Shri.Dnayaneshwa | Shri.Dnayaneshwa | 2021 10 Students
r Sahakari Sakhar | r Sahakari Sakhar Training
Karakhana Ltd. Karakhana Ltd.

Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar

3 | Department of Department of 2021 6 Research
Botany Sahyadri Botany Sahyadri Paper
Bhujan Vidya Bhujan Vidya Publicatio
Prasarak Samj, Prasarak Samj, n
Sahakar Maharshi | Sahakar Maharshi (Collabora
Bhausaheb Santuji | Bhausaheb Santuji tion)
Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-

Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar

M.J.M. Arts, Commerce and Science College, Karanjali Tal. Peth Dist. Nashik
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4 | Department of Department of 2021 6 Guest 1
Chemistry Chemistry Lecture
Sahyadri Bhujan Sahyadri Bhujan
Vidya Prasarak Vidya Prasarak
Samj, Sahakar Samj, Sahakar
Maharshi Maharshi
Bhausaheb Santuji | Bhausaheb Santuji
Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-

Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar

5 | Department of Department of 2021 6 Guest 1
Physics Sahyadri | Physics Sahyadri Lecture
Bhujan Vidya Bhujan Vidya
Prasarak Samyj, Prasarak Samj,

Sahakar Maharshi | Sahakar Maharshi
Bhausaheb Santuji | Bhausaheb Santuji
Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-
Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar

6 | Department of Department of 2021 6 Guest 1
Mathematics Mathematics Lecture
Sahyadri Bhujan Sahyadri Bhujan
Vidya Prasarak Vidya Prasarak
Samj, Sahakar Samj, Sahakar
Maharshi Maharshi
Bhausaheb Santuji | Bhausaheb Santuji
Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-

Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar

7 | Department of Department of 2021 6 Guest 1
Zoology Sahyadri | Zoology Sahyadri Lecture
Bhujan Vidya Bhujan Vidya
Prasarak Samj, Prasarak Samj,

Sahakar Maharshi | Sahakar Maharshi
Bhausaheb Santuji | Bhausaheb Santuji
Thorat College of | Thorat College of
Arts, Science and | Arts, Science and
Commerce Tal- Commerce Tal-
Sangamner, Dist- | Sangamner, Dist-
Ahmednagar Ahmednagar
M.J.M. Arts, Commerce and Science College, Karanjali Tal. Peth Dist. Nashik 9|Page
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Gokhule Education | Gokhule Education | 2021 6 Guest
Socitey's HPT Arts | Socitey's HPT Arts Lecture in
and RYK Science | and RYK Science Workshop
College, Nashik, College, Nashik,
Maharashtra- Maharashtra-
422005. 422005.
Department of Department of 2020 5 Research
Chemistry of Chemistry of Paper
Karmveer Karmveer
Abasaheb Alias Abasaheb Alias
N.M.Sonawane N.M.Sonawane
Arts Commerce Arts Commerce
and Science and Science
College Satana College Satana
District Nashik District Nashik

2020-21
Jijamata College of | Jijamata College of | 2018 5 Guest
Science and Arts Science and Arts Lecture
Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar
Shri.Dnayaneshwa | Shri.Dnayaneshwa | 2018 5 Students
r Sahakari Sakhar | r Sahakari Sakhar Training
Karakhana Ltd. Karakhana Ltd.
Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar
Department of Department of 2020 5 Research
Chemistry of Chemistry of Paper
Karmveer Karmveer
Abasaheb Alias Abasaheb Alias
N.M.Sonawane N.M.Sonawane
Arts Commerce Arts Commerce
and Science and Science
College Satana College Satana
District Nashik District Nashik

2019-20
Jijamata College of | Jijamata College of | 2018 5 Guest
Science and Arts Science and Arts Lecture
Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar
Shri.Dnayaneshwa | Shri.Dnayaneshwa | 2018 5 Students

M.J.M. Arts, Commerce and Science College, Karanjali Tal. Peth Dist. Nashik
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r Sahakari Sakhar | r Sahakari Sakhar Training
Karakhana Ltd. Karakhana Ltd.
Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar
Department of Department of 2020 -
Chemistry of Chemistry of
Karmveer Karmveer
Abasaheb Alias Abasaheb Alias
N.M.Sonawane N.M.Sonawane
Arts Commerce Arts Commerce
and Science and Science
College Satana College Satana
District Nashik District Nashik
2018-19
Jijamata College of | Jijamata College of | 2018 Guest
Science and Arts Science and Arts Lecture
Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar
Shri.Dnayaneshwa | Shri.Dnayaneshwa | 2018 Students
r Sahakari Sakhar | r Sahakari Sakhar Training
Karakhana Ltd. Karakhana Ltd.
Bhende Tal- Bhende Tal-
Newasa Dist- Newasa Dist-
Ahmednagar Ahmednagar

M.J.M. Arts, Commerce and Science College, Karanjali Tal. Peth Dist. Nashik
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OW. No.: GTPC/ Date: 07 /o2 /2023

Memorandum of Understanding (MOU)
Between

Sahyadri Shikshan Mandal’s,
Mahant Jamanadas Maharaj, Arts, Commerce and Science College, Karanjali

&

Nandurbar Taluka Vidhayak Samiti’s

G. T. Patil Arts, Commerce and Science College, Nandurbar, Maharashtra-425412.

This document constitutes a Memorandum of Understanding (MOU) between Mahant
Jamanadas Maharaj, Arts Commerce And Science College, Karanjali, Maharashtra-422208 and
Nandurbar Taluka Vidhayak Samiti’s G. T. Patil Arts, Commerce and Science College,
Nandurbar Maharashtra - 425412 on 7* February, 2023.

1. Aim of this MOU:

Knowledge exchange for students and staff training through workshops, seminars, and guest
lectures. Vide this MOU both parties agree to the same with mutual consent.

2. Objective:
The objective of this MOU is to express the willingness of both parties to engage in an effort to

promote collaborative activities in the following areas:

¢ Internship

e Industrial visits

e Knowledge sharing

e Joint research and publications

e Resources sharing and exchange

3, This MOU shall be effective only after Mahant Jamanadas Maharaj, Arts Commerce And Science
College, Karanjali, Maharashtra-422208 and Nandurbar Taluka Vidhayak Samiti’s G. T. Patil Arts,
Commerce and Science College, Nandurbar Maharashtra-425412 on 7" February, 2023., mutually
agree on the terms & conditions,

12/223




4. General Terms Of MOU:
a) Duration of MOU: This MOU shall be operational upon signing and will have initial duration

of 5(Five) years i.c. on or before 30" Scptember 2027, All Activitics conducted before this

date within the vision/objects of this joint collaboration will be decmed to fall under this MOU.

b) Coordination: In order to carry out and fulfill the aims of this MOU, each party is to appoint
an appropriate person(s) to represent its organization and coordinate the implementation of
activitics. Full names, designations, Mobile numbers, and Email IDs of such persons will be

incorporated in this MOU.

o) Financial Implementations: There is no financial cost or liability whatsoever involved in this
MOU from both parties. No right/title/interest in any manner will be created in the either of the
college properties and, or, otherwise by anybody. There will be no financial burden upon the
parties under the MOU as the aforesaid objective is being carried out in the form of voluntary
activity for the sake of student and teacher benefit at large.

d) Confidentiality: Each party agrees that it shall not, at any time, after executing the activities of

this MOU, will disclose any information without mutual consent.

e) Termination of MOU: This MOU can be terminated at any time with one month prior written

notice to each other by both parties without assigning any reason.

f) Extension of MOU: This MOU will be further extendible by one year, at the mutual consent of
both parties on further mutually agreed terms.

g) Communications: All parties’ communications shall be done by Email, or ordinary post. Only
in case of termination of MOU communication will be done by Email followed by Registered
Post A/D to the other party.

h) Addendum: Any addendum to this MOU shall be in writing & signed by both parties.

Herewith both parties confirm that provisions in this MOU do not go against the rules and

regulations of the Government policies.

13/223




Aforesaid all terms & conditions nlso apply to any subsequent Addendum to this MOU.

IN WITNESS WHEREOF, the parties here to have exceuted this MOU till 30t Scptember 2027

/l“/b,s ml
i‘i‘Hk\.‘ip'\l

M.J.M_Arts. Commerce &

Mahant JuanadaCMiibaraj KAdsjali,
ommerc&ARPBtlenRiCoMphik
hjali, Maharashtra-422208.

Nandurbar Taluka Vldhayak Sami
G. T. Patil Arts, Commerce and
College, Nandurbar, Maharasht

z ]
@*/

W.oraraumbae
— .
Coordinator

Dr. Prakash Tanaji Wankhedkar
Mahant Jamanadas Maharaj, Arts
Commerce And Science College,

Karanjali, Maharashtra -422208.

Mobile No:-+91-9422144082
Email:-avinashjondhale51@gmail.com

’——'—_—‘ 4
Coordinator

Dr. D. S. Patil
Nandurbar Taluka Vidhayak Samiti’s G.
T. Patil Arts, Commerce and Science
College, Nandurbar Maharashtra -425412

Mobile No:-+91-8975533440
Email:- patildhananjay2007@gmail.com

Witnesses: Full Name, Signature, Date

1) DY D.T. Tch,a‘(

=

2)

3 &Y Gdw Mbvnjon

4)

. B. Chaudhari
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Memorandum of Understanding (MOU)

Between
Sahyadri Shikshan Mandal’s,

Mahant Jamanadas Maharaj, Arts, Commerce and
Science College, Karanjali

&
Department of Zoology,

Iqra’s H. J. Thim College of Arts and Science
Mehrun, Jalgaon, Maharashtra-425001.
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Memorandum of Understanding (MOU)
Between
Sahyadri Shikshan Mandal’s,
Mahant Jamanadas Maharaj, Arts, Commerce and Science College, Karanjali
&
Department of Zoology,
Iqra’s H. J. Thim College of Arts and Science Mchrun, Jalgaon, Maharashtra-425001.

This document constitutes a Memorandum of Understanding (MOU) between Department of
Zoology, Iqra’s H. J. Thim College of Arts and Science Mchrun, Jalgaon, Maharashtra-
4250010n 3™ August, 2022,

1. Aim of this MOU:
Knowledge exchange for students and staff training through workshops, seminars, and guest

lectures. Vide this MOU both parties agree to the same with mutual consent.

2. Objective:
The objective of this MOU is to express the willingness of both parties to engage in an effort

to promote collaborative activities in the following areas:

Internship

Industrial visits

Knowledge sharing

Joint research and publications

Resources sharing and exchange

3) This MOU shall be effective only after Mahant Jamanadas Maharaj, Arts Commerce And
Science College, Karanjali, Maharashtra-422208 and

Department of Zoology, Iqra’s H. J. Thim College of Arts and Science Mehrun,
Jalgaon, Maharashtra-42500, mutually agree on the terms & conditions.

4. General Terms of MOU:

4a) Duration of MOU: This MOU shall be operational upon signing and will have initial
duration of 5(Five) years i.e. on or before 30" September 2027. All Activities conducted before
this date within the vision/objects of this joint collaboration will be deemed to fall under this

MOU.

4b)Coordination: In order to carry out and fulfil the aims of this MOU, each party is to appoint
an appropriate person(s) to represent its organization and coordinate the implementation of
activities. Full names, designations, Mobile numbers, and Email IDs of such persons will be

incorporated in this MOU.

4c) Financial Implementations: There is no financial cost or liability whatsoever involved in
this MOU from both parties. No right/title/interest in any manner will be created in the either

of the college properties and, or, otherwise by anybody. There will be no financial burden upon
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the parties under the MOU as the aloresard objective is being carried out in the Torm of

voluntary activity for the sake of student and teacher benefit at large.
4d) Confidentiality: Each party agrees that it shall not, at any time, after executing the activities

of this MOU, will disclose any information without mutual consent.

4e) Termination of MOU: This MOU can be terminated at any time with one month prior

written notice to each other by both parties without assigning any reason.

4f) Extension of MOU: This MOU will be further extendible by one year, at the mutual consent

of both parties on further mutually agreed terms.

4g) Communications: All parties’ communications shall be done by Email, or ordinary post.

Only in case of termination of MOU communication will be done by Email followed by

Registered Post A/D to the other party.

4h) Addendum: Any addendum to this MOU shall be in writing & signed by both parties.

Herewith both parties confirm that provisions in this MOU do not go against the rules and
regulations of the Government policies.

Aforesaid all terms & conditions also apply to any subsequent Addendum to this MOU.
IN WITNESS WHEREOF, the parties hereto have executed this MOU till 30t September 2027
N g

W’/ Yn"\fu
s il Prof. I. M. Pinjari
Wg‘pﬁjf}mm(,we Incharge Principal
ahant Jan%g&“g@éﬁégaﬁ(ﬂxtge Iqra’s H. J. Thim College of Arts and
Commerce ,ﬁ}ﬁggigmmagaoﬁ Science Mehrun, Jalgaon, Maharashtra-
Karanjali, Maharashtra-422208. 42500
“‘-“T‘:‘;’-X.M : %
Coordinator Coordinator
Dr. Prakash Tanaji Wankhedkar Dr. Yusuf Ebrahim Patel
Mahant Jamanadas Maharaj, Arts Department of Zoology, Iqra’s H. J.
Commerce And Science College, Thim College of Arts and Science
Karanjali, Maharashtra -422208. Mehrun, Jalgaon, Maharashtra-42500
Mobile No:-+91-9422144082 Mobile No:-+91-9270121864
Email:-avinashjondhale5 1@gmail.com Email:- yusufpatel70@gmail.com

Witnessgs: Full Name, Signature, Date

1) / 3)
\ﬁ G

’ W A"S jm‘ AL‘CNL/ Dr. Hafiz Mahmad Shaikh

Date: 03/08/2022

= K Tt
= ' Dr. Tanveer Akhtar Khan
‘ ' .
T Mt my\'\j an. 'Q/ /ﬂ AN Date: 03/08/2022
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Soclnl & Cultural Associantion’s

Smt. Narmadabai Nago Chaudhari

Arts, Commerce & Science College,

Kusumba Tal & Dist. Dhule. (02560) 270242
NAAC ACCREDITED *D+"™ GRADE Emall Id : pnccollegekusumbn@eediffinall.com

President, Sccretory IC- Principal
Prof. Dr. Anil. M. Chaudhari Prof. Snu. Deepikn A. Chaudhari Dr. S. G. Baviskar
Mob. 9423980866 . Mob. 9422751788 Mob. 9823616341
E.1d - amchaudhari 1 4@gmail.com E 1D- chaudharidipikaa@gmail.com E.Id- baviskarsunil1967@gmail.com

Memorandum of Undérslanding (MOoU)
Between
Sahyadri Shikshan Mandal’s,
Mahant Jamanadas Maharaj, Arts, Commerce and Science College, Karanjali
&
Social and Cultural Association’s,
- Smt. Narmadabai Nago Chaudhari Arts, Comm. & Science College Kusumba, Tal. & Dist.
ra Dhule, Maharashtra-424302.

This document constitutes a Memerandum of Understanding (MOU) between Mahant Jamanadas
Maharaj, Arts Commerce And Science College, Karanjali, Maharashtra-422208 and Social and
Cultural Association’s, Smt. Narmadabai Nago Chaudhari Arts, Comm. & Science College,
Kusumba, Tal. & Dist. Dhule, Maharashtra-424302 on 17"* November, 2022.

1. Aim of this MOU:
Knowledge exchange for students'and staff training through workshops, semmars, and guest lectures.

Vide this MOU both parties agree to the same with mutual consent.

¥

2, Ob_lecnve ,' X
The objective of this MOU is to express the wﬂlmgness of both parnes to cngage in an effort to

promote collaborative activities in the following areas:

Internship

Industrial visits

Knowledge sharing

_“ Joint research and publications

Resources sharing and exchange

fheiny,

-~ " 3) This MOU shall be effective only nﬂer Mnhnnt Jnmnnudns Mahnriu, Arts Commerce And Science
- College, Karanjali, Maharashtra-422208 and ;

i Social and Cultural Association’ s, Smt. Narmudnbm Nago Chaudhari Arts, Comm. &
~Science College Kusumba, Tal. & Dist. Dhule Mnhnlmshtm-424302 mutually agrcc on the tems &

‘conditions. Il
4. General Terms Of MOU: :
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4a) Duration of MOU: This MOU shall be operational upon signing and will have initial duration of
S(Five) years i.c. on or before 30" September 2027, All Activities conducted before this date within
the vision/objects of this joint collaboration will be deemed to fall under this MOU.

4b) Coordination: In order to carry out and fulfill the nims of this MOU, each party is to appoint an
appropriate person(s) to represent its organization andl coordinate the implementation of activities. Full

names, designations, Mobile numbers, and Email IDs of such persons will be incorporated in this
MOU.

4c) Financial Implementations: There is no financial cost or liability whatsocver involved in this
MOU from both parties. No right/title/interest in any' manner will be created in the either of the college
properties and, or, otherwise by anybody. There will be no financial burden upon the parties under the

MOU as the aforesaid objective is.being carried out in the form of voluntary activity for the sake of
student and teacher benefit at large.

4d) Conﬁden!ialify: Each party agrees that it shall not, at any time, after executing the activities of
this MOU, will disclose any information without mutual consent.

4e) Termination of MOU: This MOU can be terminated at an);,lime with one month prior written

notice to each other by both parties without assigning any reason.

I 4f) Extension of MOU: This MdU will be further extendible by one year, at the mutual’consent of
both parties on further mutually agreed terms.

4g) Communications: All parties’ communications'shall be done by Bmhil or ordinary post. Only in
case of terrmnatnon of MOU communication will be done by Email followed by Registered Post A/D
to the other party ‘

4h) Addendum: Any addendum to this MOU shall be in writing & signed ‘by both parties.

Herewith both parties confirm that provisions in this MOU do not go against the rules and regulations

of the Government policies.

S5t .X,Aii 3

Aforesaid all terms & conditions also apply.to any subsequent Addendum to this MOU.

:?
IN WITNESS WHEREOF, lhc parties hereto have executed this MOU till 30% September 2027

i

rcc Sml Nar a aﬁ ;
M.J.M. Arts, Comme [ _\ets Com.& Sci cm&?ﬁm‘.’.ﬁﬂi
Mahamdaﬁ.e éﬁf ;@é\%],gms Social'tm@29aRAFal Nstdlintiqlss. )
1

Comniercihid ¥ hEe College, Smt. Narmadabai Nago Chaudhari
Karanjall, Maharashtra-422208. | Arts, Comm. & Science College

: Kusumbn, Tal. & Dist. Dhule,

Mahnmshtrn-424302
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Coordlnjxet_ozr__;g
Vs

N A
Dr. Prakash’ﬂna]l Wankhedkar
Mahant Jamanadas Maharaj, Arts
Commerce And Sclence College,
Karanjall, Maharashtra -422208.
Mobile No-+91-9422144082 %
Emall:-

avinashjondhaleS1@gmail.com

Coordinator

o
Dr. Hm

Socinl and Cultural Association’s,
Smt. Narmadabal Nago Chaudhari
. Arts, Comm. & Scicnce College
' Kusumba, Tal. & Dist. Dhule,
Maharashtra-424302 Mobile No:—+91-

9404745939

Email:- contacthsk@gmail.com

Witnesses: Full Name, Signature, Date

VD7 S5 fhsyrh Bhowrr!

sondk’lqn%
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=
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Mahatma Gandhi Vidyamandir's

ARTS, SCIENCE & COMMERCE COLLEGE, MANMAD

Re-Accredited by NAAC with *A' Grade
Affiliated to Savitribai Phule Pune University (ID No, PU/NS/ASC/011 (1969)

Memorandum of Understanding (MOU)
Between
Mahatma Gandhi Vidyamandirs Arts, Science and Commerce, college Manmad
&
Sahyadri Shikshan Mandal’s,
Mahant Jamanadas Maharaj, Arts, Commerce and Science College, Karanjali

This document constitutes a Memorandum of Understanding (MOU) between Mahatma

Gandhi Vidyamandirs Arts, Science and Commerce,‘col]ege Manmad and Mahant Jamanadas

Maharaj, Arts Commerce And Science College, Karanjali, Maharashtra-422208 on 29"
' |

September 2022

1. Aim of this MOU:
Knowledge exchange for students and staff training through workshops, seminars, and guest

lectures. Vide this MOU both parties agree to the same with mutual consent.

2. Objective: - !
The objective of this MOU is to express the wxllmgness of both parties to engage in an effort

to promote collaborative activities in the following areas:

Internship

Industrial visits ‘

Knowledge sharing : |
: Joint research and publications

Resources sharing and exchange

oh . Manmad, Dist. Nashik - 423 104
one : 02591 - 222342, 226650 Fax : 02591 - 222342 Emalil : manmad_college@rediffmail.com

21/223 (¥ Scanned with OKEN Scanner



7
Wi

' _ \ . N
3) This MOU shall be effective only after Mahatma Gandhi Vidyamandirs Arts, Science and A% k

Commerce, college Manmad and
Mahant Jamanadas Maharaj, Arts Commerce And Science College, Karanjali,
g & conditions.

Maharashtra-422208, mutually agree on the term
4, General Terms Of MOU: ; -‘
4a) Duration of MOU: This MOU shaﬁ be operational upon signing an
' September 2027. All Activities conducted
med to fall

d will have initial

duration qf 5(Five) years i.e. on or before 30"
before this date within the vision/objects of this joint collaboration will be dee
under this MOU.

4b)Coordination: In order to carry out ximd fulfill the aims of this MOU, each party is to
| oordinate the

appoint an appropriate person(s) to ‘represent its organization and ¢
Email IDs of

implementation of activities. Full names, designations, Mobile numbers, and

such persons will be incorporated in this MOU.

4c)Financial Implementations: There is no financial cost or liability whatsoever involved in

this MOU from both parties. No right/titl:e/interest in any manner will be created in the either

of the college properties and, or, othcm%ise by anybody. There will be no financial burden

upon the parties under the MOU as the aforesaid objective is being carried out in the form of
" voluntary activity for the sake of student and teacher benefit at large.

4d) Confidentiality: Each party agrees ithat it shall not, at any time, after executing the

activities of this MOU, will disclose any information without mutual consent.

de)Termination of MOU: This MOU can be terminated at any time with one month prior
written notice to each other by both parties without assigning any reason.

4f) Extension of MOU: This MOU will be further extendible by one year, at the mutual

|
consent of both parties on further mutually agreed terms.
All parties’ comm;unicationsshall be done by Email, or ordinary post.

4g)Cammunications:
mmunication will be done by Email followed by

Only in case of termination of MOU co
Registered Post A/D to the other party. |

41)Addendum: Any addendum 1o this MPU shall be in writing & signed by both parties.

Herewith both paﬁies confirm that provisions in this MOU do not go against the rules and

regulations of the Government policies.

conditions also apply to any subsequent Addendum to this MOU.

Aforcsaid all tcmis &

w

SO — e e 01 L R G )
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1f\l WITNESS WHEREOF, the partics hereto havc* exccuted this MOU till 30"‘ Scptcmbcr

.
|
i
i

DS Shinde
Principal

{ Dr.A.V.Patil
|

.

Mahant Jamanadas Maharaj, Arts
Commerce And Science College, Karanjali,
Maharashtra-422208.

MANMAD, Diaf. Moahtk
Mnhntmn Gandhi Vidyamandirs Arts,
Scncncc and Commerce, college Manmad'

|

i
|
“ .
|
:r

Coordinator

Dr. Avinash S.Jondhale

Mahant Jamanadas Maharaj, Arts
Commerce And Science College, Karanjall
Maharashtra -422208.

Mobile No:-+91-9422144082

Coordinator

ll
Dr. Rahul A.Shinde ,
Mahatma Gandhi Vidyamandirs Arts,

Science and Commerce, college Manmad
Mobile No:—+91- -9284611286

Witnesses: Full Name, Signature, Date

I

1) o @it M yangen: Cawnes b
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2) M\ R. S Shind € |
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Memorandum of Understanding (MOU)
Between
g Sahyadri Shikshan Mandal’s,

'Mahant Jamanadas Mabharaj, Arts, Commerce and Science College, Ka%

P &
Shri. Neminath Jain Brahmacharyashram,

L, e
S s e £ &

wo TREAZLTY CFFICE

S, Lish RNashik

suB TREASJ&Y QFFICER

Peth

IR A AL B AL A TR e g T8 ey ———_

Karmaveer K. H. Abad Arts, Shriman M. G. Lodha Commerce & Shriman P.H. Jain
Science College, Neminagar, Chandwad, Dist-Nashik, Maharashtra-423101.

This document constitutes a Memorandum of Understanding (MOU) between Mahant
Jantanadas Maharaj, Arts Commerce And Science College, Karanjali, Maharashtra-422208
and Shri. ,Ncml,;iath Jain Brahmacharyashram, Karmaveer K. H. Abad Arts & Shriman M. G.
Lodha Commerce & Shriman P. H Jain Science College, Neminagar, ChandWwad, Dist-

Nashik, Maharashtra-423101 on 29" September 2022
b. Aim of this MOU:

i

Kngwledge exchange for students and staff training through workshops, seminars, and guest

lectgres. Vide this MOU both parties agree to the same with mutual consent.

241223
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2.0bjective:
The objective of this MOU is to express the willingness of both parties to engage in an effort

to promote collaborative activities in the following areas:

Internship

Industrial visits

Knowledge sharing

Joint research and publications

Resources sharing and exchange

3) This MOU shall be effective only after Mahant Jamanadas Maharaj, Arts Commerce And
Science College, Karanjali, Maharashtra-422208 and

Shri. Neminath Jain Brahmacharyashram, Karmaveer K. H. Abad Arts &Shriman M. G.
Lodha Commerce &Shriman P.H. Jain Science College, Neminagar, Chandwad,
Dist-Nashik, Maharashtra-423101,mutually agree on the terms & conditions.

4. General Terms Of MOU:

4a)Duration of MOU: This MOU shall be operational upon signing and will have initial
duration of 5(Five) years i.e. on or before 30™ September2027. All Activities conducted
before this date within the vision/objects of this joint collaboration will Be deemed to fall

under this MOU.

4b)Coordination: In order to carry out and fulfill the aims of this MOU, each party is to
appoint an appropriate person(s) to represent its organization and coordinate the
implementation of activities. Full names, designations, Mobile numbers, and Email IDs of

such persons will be incorporated in this MOU.

4c)Financial Implementations: There is no financial cost or liability whatsoever involved in
this MOU from both parties. No right/title/interest in any manner will be created in the either
of the college properties and, or, otherwise by anybody.There will be no financial burden
upon the parties under the MOU as the aforesaid objective is being carried out in the form of

voluntary activity for the sake of student and teacher benefit at large.

4d)Confidentiality: Each party agrees that it shall not, at any time, after executing the

activities of this MOU, will disclose any information without mutual consent.

4e)Termination of MOU: This MOU can be terminatedat any time with one month prior

written notice to each other by both parties without assigning any reason.

4f) Extension of MOU: This MOU will be further extendible by one year, at the mutual

consent of both parties on further mutually agreed terms.
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4g)Communications: All parties’ communicationsshall be done by Email, or ordinary post.

Only in case of termination of MOU communication will be done by Email followed by

Registered Post A/D to the other party.

4h)Addendum: Any addendum to this MOU shall be in writing & signed by both parties.

Herewith both parties confirm that provisions in this MOU do not go against the rules and

regulations of the Government policies.

Aforesaid all terms & conditions also apply to any subsequent Addendum to this MOU.

IN WITNESS WHEREOF, the parties hereto have executed this MOU till 30" September

2027

M.J.M. Arts,

e /) M2
(b =
Q;W DF.G.H.Jain

ommercé PR IPringipalL

SNJB's K.K.H.AArts, S.M.G.L. Commerce

¢ College
Mahant!amédhm%fg?, Arts

Commerce And Science College, Karanjali,
Maharashtra-422208.

Shri. Neﬁg}%ﬁf@%ﬁﬁ%aryashram,
Abad A

Karmaveer K. H. rts &Shriman M. G.
Lodha Commerce &Shriman P.H. Jain
Science College, Neminagar, Chandwad,

Dist-Nashik, Maharashtra-423101
{ <"f.‘ CHANDWAD | &
<\ (NASHIK) /@&

Coordinator

ndhale
Mahant Jamanadas Maharaj, Arts

Commerce And Science College, Karanjali,
Maharashtra -422208.

Mobile No:-+91-9422144082
Email:-avinashjondhale51@gmail.com

Dr.AvinashS.

Shri. Neminath Jain Brahmacharyashram,
Karmaveer K. H. Abad Arts &Shriman M. G.
Lodha Commerce &Shriman P.H. Jain
Science College, Neminagar, Chandwad,
Dist-Nashik, Maharashtra-423101

Mobile No:-+91-7588797522

Email:- manojtpatil@gmail.com

Witnesses: Full Name, Signature, Date

1) Y- Chaven Symy4a- P-

D

29: (;3-— 2622

? e WMC") Dodare
@

29[ 04|12t

T Rabt$, Mad ki NP
1
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MEMORANDUM OF UNDERSTANDING

S

Thi ) emorandum of understanding (MOU) here in after referred to as the memorandum entered into
on March 2022,by and between OM FOODS AND NTURALS residing at Jorve road

Sangamner,here in after referred to as First Party ,and Sahyadri Shikshan Mandal’s, Mahant
Jamanadas Maharaj Arts Commerce and Science College, Karanjali, Tal-Peth, Dist-
Nashik, here in after referred to as Second Party.

Objectives:-

I- This MOU states that, we do not have collaboration for any economic benefits.

II- To inculcate skill of identifying herbal products ,their quality ,skill ofmarketing
,production etc.

III-Under PMKVY students can establish their own startup.

Iv- ThlS activity will be voluntary for the collegestudents.

Th.lS agreement shall be signed by OM FOODS AND NATURALS and Sahyadri
Shikshan Mandal’s, Mahant Jamanadas Maharaj Arts Commerce and Science
College, Karanjali, Tal-Peth, Dist-Nashik shall be effective from March 2022. Duration —

Five years(2022to 2027)
27 1223
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Responsibilities of the Parties:

1) Hoth the parties agree that, in order to execute this MolJ, there are existing
agreements neither any third party will enter in to this MolJ,

L. Confidentinlity:

l. The Parties agree to maintain strict secrecy and confidentiality regarding any
and all Confidential Information exchanged or to be exchanged between them
inrelation to thisAgreement,

Il. The parties agree 1o restrict access and disclosure of Confidential Information
to such of their employees, agents, vendors and contractors strictly on a ‘need
(o know" basis to maintain confidentiality of the Information disclosed to it in
accordance with thisclause,

IN'WITNESS WHEREOF, the parties here to have put their hands and seals on the date,

month and the year mentioned above,

First Party

S

) ﬁ ‘
M
U

OM FOODS AXD NATURALS
i e M.JLM-7Ar<. Commerce
viana ging Birecior and Scic.ice College
Mrs. Suiata 5. Mandll’ Kazanjali, Nashik«422 20%
(MSc. (Botany)
um Foods & Naturais
Witness:
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MEMORANDUM OF UNDERSTANDING

This Memorandum of Understanding (here in afier referred as the “MoU” is made and
executed on this 01* Day of July 2022 at Karanjali Maharashtra.

BETWEEN

Mahant Jamanadas Maharaj Arts, Commerce and Science College, Karanjali, Tal. Peth,
District. Nashik — 422208, Maharashtra State, India.

Through its Head, Dept. of Physics
(Here in referred as First Party)
AND

Deola Education Society’s Karmveer Ramraoji Aher Arts, Science & Commerce College
Deola Tal. Deola, Dist. Nashik. Maharashtra State, India.

Through its Head, Dept. of Physics
(Here in referred as Second Party)
The expressions “First Party” and “Second Party” Shall collectively be referred to as

‘Parties’ and individually as “Party”
WHEREAS:

A) First Party — Established in 2009 by Sahyadri Shikshan Mandal’s (Dindori), Mahant
Jamanadas Maharaj Arts, Commerce and Science College, Karanjali, Tal. Peth,
District. Nashik — 422208, Maharashtra State, India. with the objective of providing
higher education to the tribal youths from remote areas, affiliated to Savitribai Phule
Pune University.

B) Second Party — Established in 1978 by Deola Education Society’s Karmveer Ramraoji
Aher Arts, Science & Commerce College Deola Tal. Deola, Dist. Nashik. Maharashtra
State, India, with objective of sculpturing youths by carving with higher education, is
one of the best recognized college affiliated (o Savitribai Phule Pune University, Pune.

C) The First Party and Second Party have expressed willingness to share knowledge and
Human Resources (Teaching Staff) concerﬁed with Physics Department of both the

parties on the terms and conditions set out here in below;

IT IS AGREED BY AND BETWEEN THE PARTIES AS UNDER:

1. Purpose/Objective of the MOU:
OBJECTIVES:

i) Explore and share Physics instrumentation, Research and Laboratory Service.
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ii) The strive for greater, excellence in higher education to improve the efficiency of
teaching as well as learning of both the parties.

iii) To exchange subject information and to share infrastructure facilities for the purpose
of teaching subject of both the parties.

iv) As knowledge feast to organize guest lectures for students of both the parties.

v) Guidance to the students regarding projects and seminars for empowerment of the
students towards Excellence with scientific cultures and skills of both the parties.

vi) To develop Research skill among students and teaching staff of both the parties.

vii) Prof. Rajendra Gunjal, Head, Department of Physics, Deola Education Society’s
Karmveer Ramraoji Aher Arts, Science & Commerce College Deola Tal. Deola, Dist."
Nashik. Maharashtra State, India, from Party 2: concerned with the completion of this
MoU with respect to the above Objective.

2. Responsibilities of the Parties:

i) The First Party and Second Party will prepare a manual to guide the institute for
accreditation.

ii) Both the parties agree that, in order to execute this MoU, there are existing
agreements neither any third party will enter in to this MoU.

3. Term of Agreement:
The term of this MoU is for one year commencing from 1% Day of July 2022. The term
can be extended up to two years after prior agreement of both and approval from
University Grants Commission, New Delhi.

4. Confidentiality:

L The Parties agree to maintain strict secrecy and confidentiality regarding any
and all Confidential Information exchanged or to be exchanged between them in
relation to this Agreement.

1 The parties agree to restrict access and disclosure of Confidential Information to
such of their employees, agents, vendors and contractors strictly on a ‘need to
know’ basis to maintain confidentiality of the Information disclosed to it in
accordance with this clause.

a. Information and material disclosed and provide by each party to the other party
in pursuance of or in connection with performance of its obligation under this
agreementshall at all times remain the soul and exclusive property of the

disclosing party.
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2. Dispute Settlement:

Any dispute arising between the parties in connection with or arising out of the

performance of mutual obligations under this MoU shall be resolved by mutual discussion

and consultation. If the dispute remains even after 30 days, then dispute shall be referred to
Dr. Mahendra Shinde, Head, Dept. of Physics, Mahant Jamanadas Maharaj Arts, Commerce
and Science College, Karanjali (Peth) Dist. Nashik. Maharashtra State, India, and Prof.

Rajendra Gunjal, Head, Dept. of Physics, Deola Education Society’s Karmveer Ramraoji
Aher Arts, Science & Commerce College Deola Tal. Deola, Dist. Nashik. Maharashtra
State, India, The arbitrator decision of Both the Heads of the Parties shall be final and

binding on both parties.

IN WITNESS WHEREOF, the parties here to have put their hands and seals on the date,

month and the year mentioned above.

For Dept. of Physics, Mahant Jamanadas

Maharaj Arts, Commerce and Science
College, Karanjali(Peth), Dist. Nashik.

Maharashtra State, India,
Name: Dr, a Shinde
Designation: l)Head, 4 Physics

pt. of Physics

MKJ.M.Art‘s Comm & Sci.College
i araniali gl Peth (Nashik)

1)Name: Dr. A.\§.Jondhale
Designation:  Head,Dept of Botany
2)Name: Dr.D.T.Tayde
Designation:  Head,Dept of Chemistry

For, Deola Education Society’s Karmveer
Ramraoji Aher Arts, Science & Commerce
College Deola Tal. Deola, Dist. Nashik.
Maharashtra State, India,

Name:

Designation:

Witness:

1)Name:

Designation:

2)Name:

Designation:

31/223

Prof. Raje dra—G‘unjal

Head, Dept. of'mics
Department of Physlcs
¥.R.A. Arts.Sclence and Comm. College

Deola,Tal.Deola W
Dr. SB Bansode. WIN
Cor@B:Ofifator 1QAC
KRAA.S.C.Caliege Deola, Nashik

P ar Wagh.
Assi Professor



sl {@@W X
RN S VS A NS, (RS A N

P !
WENTZ MAHARASHTRA 20230 99C03 %OQA 346391
; oo R e AR oets Rw 93] $|R0

WEE L] senmermne et R W A
DSy | e &t TIeIo]. 77

g;imﬁmat’tﬂllqlli'“ﬁ --- % _______ N wﬁq@'
- e R AEEA T % =T Zk?ﬂfﬁ“;%
SRS, TR ' vt s R foor /- P P g >
y ' o . ' (q.fLaB.90%0%/%C)
' qt, 3y frearer SRt HTR

- Memorandum of Understanding (MOU)
Between
S.B.V.P.Samaj’s %
Sahakar Maharshi Bhausaheb Santuji Thorat College of Arts, Science & Commerce,

Sangamner, Ahmednagar Pin. 422605
Ry SR
Sahyadri Shikshan Mandal’s,
Mahant Jamanadas Maharaj, Arts, Commerce and Science College,
5 Karanjali Tal. Peth Nashik, 422208

iuigag

A

s

% This document constitutes a Memorandqm of Understanding (MOU) betiveenS.B.V.P.
ESAMJ 'S SahakarMaharshi Bhausaheb Santuji Thorat College of Arts, Science &

Commerce, Sangamner, Ahmednagar & Mahant Jamanadas Maharaj, Arts Commerce and

: Science College, Karanjali, Maharashtra- 422208 on 15 September 2023.
g
L}

3
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1. Aim of this MOU: ,
Knowledge exchange for students and staff training through workshops, seminars, and guest \

lectures.Vide this MOU both parties agree to the same with mutual consent. \

' 2.0bjective: \

The objective of this MOU is to express the willingness of both parties to engage in an

effort to promote collaborative activities in the following areas:

Internship

Industrial and Field visits

Knowledge sharing

Joint research and publications

Resources sharing and exchange

e Organization workshops, seminars and Conferences

3) This MOU shall be effective only after S.B.V.P. SAMI’S Sahakar Maharshi Bhausaheb
Santuji Thorat College of Arts, Science & Commerce, Sangamner, Ahmednagar .

And

” Sahyadri Shikshan Mandal’s,MahantJamanadasMaharaj, Arts Commerce And Science
College, Karanjali, Maharashtra- mutually agree on the terms & conditions.....

4. General Terms Of MOU: ;
4a) Duration of MOU: This MOU shall be operational upon signing and will have initial

criems wene e

duration of 5(Five) years i.e. on or before 30t August2028. All Activities conducted before:
this date within the vision/objects of this joint collaboration will be deemed to fall under this
‘MOU. "

-t

4b) Coordination: In order to carry out and fulfil the aims of this MOU;'éaéh paﬁy is to
appoint an appropriate person(s) to represent its organization and coordinate the
implementation of activities. Full names, designations, Mobile numbers, and Email IDs of .

such persons will be incorporated in this MOU,

4c) Financial Implementations: There is no financial cost or liability whatsoever involved
in this MOU from both parties. No right/title/interest in any manner will be created in the
either of the college properties and, or, otherwise by anybody.There will be no financial
+°

burden upon the parties under the MOU as the aforesaid objective is b.eing carried out in the

form of voluntary activity for the sake of student and teacher benefit at large.

4d) Confidentiality: Eac_h party agrees that it shall not, at any time, after executing the

activities of this MOU, will disclose any information without mutual consent.

4e) Termination of MOU: This MOU can be terminatedat any time with one month prior

written notice to each other by both parties without assigning any reason,

4f) Extension of MOU: This MOU will be further extendible by one year, at the mutual

consent of both parties on further mutually agreed terms.
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4g) Communications: All parties’ communicationsshall be done by Email, or ordinary post.

Only in case of termination of MOU communication will be done by Email followed by

Registered Post A/D to the other party.

4h) Addendum: Any addendum to this MOU shall be in writing & signed by both

Herewith both parties confirm that provisions in this MOU do

regulations of the Government policies.

Aforesaid all terms & conditions also ap

IN WITNESS WHEREOF, the parties hereto have executed this M

parties.

ply to any subsequent Addendum to this MOU.

OU till 14™Sept. 2028

Wi

Dr.Ugalal P.Shinde

Principal
M.J.M. Arts, Commerce
and Science College

M-RJX»
-
Dr.Dinanath I?.Patil

Principal
Sahakar Maharshi Bhausaheb Santuji Thorat
College of Arts, Science & Cgmmetce

Cannamnar_ 42260
Ul Ll

not go against the rules and

LT VUV

Karanjali, Naghik-422 208

Dr.Avinash S.Jondhale

Coordinator

Sahyadri Shikshan Mandal’s,

Mahant Jamanadas Maharaj, Arts
Commerce And Science College, Karanjali,
Maharashtra -422208.

Mobile No:-+91-9422144082
EmaiI:-avinashjondhaleS1@gmai|.com

Dr.BaIashegNagh

Coordinator
S.B.V.P. Samaj’s
SahakarMaharshiBhausahebSantujiThorat

College of Arts, Science & Commerce,
Sangamner, Ahmednagar,Maharashtra-

422605
Mobite No:-+91-9922190906

Email:- balasaheb.wagh1@gmail.com

Witnesses: Full Name, Signature, Date

P

1) g ]
ow./?{ benkpol)

2)@@

Dr: 2999, Sakalkale

3)

Q. N R ‘v \J’/‘ﬂ/’

C?racfc

4) f f
\N. |
,V.R‘PMQ«()
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; _ e Memorandum of Understanding (MOU)
§i. ‘Between
'S.B.V.P.Samaj’s ‘ 4
¢ Sahakar Maharshi Bhausaheb Santuji Thorat College of Arts, Science &
i Commerce, Sangamner, Ahmednagar Pin. 422605
it s & :
g . Sahyadri Shikshan Mandal’s,

‘Mahant Jamanadas Maharaj, Arts, Commerce and Science College,
Karanjali Tal. Peth Nashik, 422208

£
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This document constitutes a Memorandum of Understanding (MOU) between S.B.V.P. SAMJ’S
SahakarMaharshi Bhausaheb Santuji Thorat College of Arts, Science & Commerce, Sangamner,
Ahmednagar & Mahant Jamanadas Maharaj, Arts Commerce and Science College, .Karanjalri,
Maharashtra- 422208 on 05"™ October 2023,

1. Aim of this MOU: o
Knowledge exchange for students and staff training through workshops, seminars, and guest

lectures.Vide this MOU both parties agree to the same with mutual consent.

2. Objective:

The objective of this MOU is to express the willingness of both parties to engage in an effort to promote

collaborative activities in the following areas:

Internship

Industrial and Field visits

Knowledge sharing

Joint research and publications

Resources sharing and exchange

Organization workshops, seminars and Conferences.

3) This MOU shall be effective only after S.B.V.P. SAMJ’S Sahakar Maharshi Bhausaheb Santuji
' Thorat College of Arts, Science & Commerce, Sangamner, and Ahmednagar

And

Sahyadri Shikshan Mandal’s,MahantJamanadésMaharaj, Arts Commerce And Science College,
Karanjali, Maharashtra- mutually agree on the terms & conditions.

4. General Terms of MQU 1 ek, O,y ; COOET
4a) Duration of MOU: This MOU Shqll be operational upon §ignng and will have initial duration of
5(Five) years i.e. on or before 30 Séptqmber 2028. All Activities conducted before this date within the

vision/objects of this joint collaboration will be deemed to fall under this MOU.

4b) Coordination: In order to carry out and fulfill the aims of this MOU, each party is to appoint an
appropriate person(s) to represent its organization and coordinate the implementation of activities. Full

names, designations, Mobile numbers, and"Email IDs of such persons will be incorporated in this MOU.

4c) Financial Implementations: There is no financial cost or liability whatsoever involved in this MOU
_ from both parties. No right/title/interest in any manner will be-created in the either of the college
properties and, or, otherwise by anybody. There will be no financial burden upbn the parties under the

MOU as the aforesaid objective is being carried out in the form of voluntary activity for the sake of

student and teacher benefit at large.

4d) Confidentiality: Each party agrees that it shall not, at any time, after executing the activities of this

MOU, will disclose any information without mutual consent. :
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4e) Termination of MOU: This Moy can be terminated at any time with one month prior written notice

to each other by both parties without assigning any reason.

4f) Extension of MOU: This MOU will be further extendible by one year, at the mutual consent of both

parties on further mutually agreed terms,

4g) Communications: AJ| parties’” communications shall be done by Email, or ordinary post. Only in
case of termination of MOU communication will be done by Email followed by Registered Post A/D to

the other party.

4h) Addendum: Any addendum to this MOU shall be in writing & signed by both parties.

Herewith both parties confirm that provisions in this MOU do not go against the rules and regulations of

the Government policies.

Aforesaid all terms & conditions also apply to any subsequent Addendum to this MOU.

IN WITNESS WHEREOF, the parties hereto have executed this MOU till 30% September 2028

\ . R
Dr.Digalal P.Shinde 7, mm@‘; Dr.Dinanath D.Pati
Principal > r f Principal
Ml At Contme Y| SMBS.T. College Sangamner

Dr.Deepak Totaram Tayde Dr.Shobhd Sakharam Borhade

Coordinator (H.O.D.Dept.of Chemistry) Coordinator (H.0.D.Dept.of Chemistry)

Sahyadri Shikshan Mandal’s, S.B.V.P.
Mahant Jamanadas Maharaj, Arts Samaj’s Sahakar Maharshi Bhausaheb Santuji
Commerce And Science College, Karanjali, | Thorat College of Arts, Science &
Maharashtra -422208. Commerce, Sangamner,
Mobile No:-+91-9421983158 Ahmednagar,Maharashtra-422605
Email:-dtt_chem@yahoo.com Mobile No:-+91-9960872151

Email:- borhadeshobha@gmail.com

Witnesses: Full Name, Signature, Date

1) i 2)
90,‘ ‘Ef(“»}-"ﬂ Nam &//{7?&%0@01%

3) 4 4)
R H- A &o)0a
Dy RH L\lekel-,auy( POl 4

37/223 & Scanned with OKEN Scanner



B
i

:
=

= "&)

1

i RPN
W s
vl

60AA 346418

F&V Wmmﬁ i Pt vt e ot orgT %m%}@wog@. \

gdmﬁm&mﬁahaz%ﬂfﬁw‘ Sﬁfg—w—m-@ﬂ— 8—(,}8

- bR L
R ST A 7 e Q;T%\'ﬂ'r_:[’m“éﬁ'
y, ggfﬁmmaun-‘m?hlﬂﬁ é‘:"ﬂo\,cba;% "3‘;)‘373
quaTES gete fbeardt @il L SRR
F : ;oI i AT T /e o e g |
§ (5w a0%69/3¢)
: 95,34, Rreare Siefere, TR
;
Memorandum of Understanding (MOU)
.. Between = ;
_ S.B.V.P.Samaj’s ' : _
Sahakar Maharshi Bhausaheb Santuji Thorat COllege of Arts, Science & Commerce,
g Sangamner, Ahmednagar Pin. 422605
= . &
g Sahyadri Shikshan Mandal’s,
7 Mahant Jamanadas Maharaj, Arts, Commerce and Science College, .
P Karanjali Tal. Peth Nashik, 422208
§ This document constitutes a ‘Memorandum of .UnderStanding (MOU) between S.B.V.P.
i SAMYP’S SahakarMaharshi Bhausaheb Santuji Thorat Collége of Arts, Science &
Commerce, Sangamner, Ahmednagar & Mahant Jamanadas Mabharaj, Arts Commerce and
B Science College, Karanjali, Maharashtra- 422208 on 15™ September 2023.
B
]
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1. Aim of this MOU: .
Knowledge exchange for students and staff training through workshops, seminars, and guest N

lectures.Vide this MOU both parties agree to the same with mutual consent.

2.0bjective: _
The objective of this MOU is to express the willingness of both parties to engage in an

effort to promote collaborative activities in the following areas:

Internship

Industrial and Field visits

Knowledge sharing

Joint research and publications

Resources sharing and exchange

* Organization workshops, seminars and Conferences

3) This MOU shall be effective only after S.B.V.P. SAMJ’S Sahakar Maharshi Bhausaheb
Santuji Thorat College of Arts, Science & Commerce, Sangamner, Ahmednagar

And ‘
'Sahyadrl Shikshan' Mandal’s ,MahantJamanadasMaharaj, Arts Commerce And Sc1ence
College, Karanjali, Maharashtra- mutually agree on the terms & condltlons :

4. General Terms Of MOU: e
4a) Duration of MOU: This MOU shall be operational upon signing and will have initial
duration of 5(Five) years i.e. on or before 30™ August2028. All Activities conducted béfore

this date within the vision/objects of this joint collaboratiop will be deemed to fall under this
MOU.

4b) Coordination: In order to carry out and fulfil the aims of this MOU, each party is to
appoint an appropriate person(s) to represent its organization and coordinate the
implementation of activities. Full names, designations, Mobile numbers, and Email IDs of -

such persons will be incorporated in this MOU,

4c) Financial Implementations: There is no financial cost or liability whatsoever involved
in this MOU from both parties. No right/title/interest in any manner will be created in the
either of the college properties and, or, otherwise by anybody.There will be no financial -
burden upon the parties under the MOU as the aforesaid objective is being carried out in the

form of voluntary activity for the sake of student and teacher benefit at large,

4d) Confidentiality: Each party agrees that it shall not, at any time, after executing the

activities of this MOU, will disclose any information without mutual consent.

49e) Termination of MOU; This MOU can be terminatedat any time with one month prior

written notice to each other by both partlcs without assigning any reason,

4f) Extension of MOU: This MOU will »be further extendible by one year, at the mulual

consent of both parties on further mutually agreed terms.
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4g) Communications: All parties’ communicationsshall be done by Email, or ordinary post.

Only in case of termination of MOU communication will be done by Email fol

Registered Post A/D to the other party.

lowed by

4h) Addendum: Any addendum to this MOU shall be in writing & signed by both parties.

Herewith both parties confirm that provisions in this MOU do not go against th

regulations of the Government policies.

Aforesaid all terms & conditions also apply to any subsequ

IN WITNESS WHEREOF, the parties hereto have executed this MOU till 14"S

e rules and

ent Addendum to this MOU.
ept. 2028

]

Wiyl

U
BBt

Dr.Dinanath D.Patil

Coordinator (H.0.D.Dept.of Mathematics)
Sahyadri Shikshan Mandal’s,

Mahant Jamanadas Maharaj, Arts
Commerce And Science College, Karanjali,
Maharashtra -422208.

Mobile No:-+91-9860082601

Email:-

Dr.Ugalal P.Shinde
Prin Principal
M.J,M. Arts, Comma-~* T/ Sahakar Maharshi Bhausaheb Santuji Thorat
and Science Coll 5 College of Art's, Science & Commerce
ialiaNaghik-422 due Saggg_ ner-422 805 -
Ms. Swapnali Wadje Dr.Milind M.Sakalkale
Coordinator (H.O0.D.Dept.of Mathematics)

S.B.V.P. Samaj’s
SahakarMaharshiBhausahebSantujiThorat

College of Arts, Science & Commerce,
Sangamner, Ahmednagar,Maharashtra-
422605

Mobile No:-+91-9011035894

Email:- milindsakalkale68@gmail.com

Witnesses: Full Name, Signature, Date
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Memorandum of Understanding (MOU)
Between
: S.B.V.P.Samaj’s \
Sahakar Maharshi Bhausaheb Santuji Thorat College of Arts, Science & Commerce
Sangamner, Ahmednagar Pin. 422605 _ :
R
Sahyadri Shikshan Mandal’s,
Mahant Jamanadas Maharaj, Arts, Commerce and Science College, .
Karanjali Tal. Peth Nashik, 422208

This document constitutes-a. Memdrandum of Understanding (MOU) betweenS.B.V.P.
SAMJ’S SahakarMaharshi Bhausaheb ‘Santuji Thorat Collége of Arts, Science &
Commerce, Sangamner, Ahmednagar & Mahant Jamanadas Maharaj, Arts Commerce and

Science College, Karanjali, Maharashtra- 4'.—22208 on 15™ September 2023.

—
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1. Aim of this MOU:

Knowledge exchange for students and staff training through workshops, seminars, and guest

lectures.Vide this MOU both parties agree to the same with mutual consent.

2.0bjective:
The objective of this MOU is to express the willingness of both parties to engage in an

effort to promote collaborative activities in the following areas:

Intemship

Industrial and Field visits

Knowledge sharing

Joint research and publications

Resources sharing and exchange

Organization workshops, seminars and Conferences

3) This MOU shall be effective only after S.B.V.P. SAMJ’S Sahakar Maharshi Bhausaheb
Santuji Thorat College of Arts, Science & Commerce, Sangamner, Ahmednagar - .

And

‘Sahyadri Shikshan Mandal’s ;MahantJamanadasMaharaj, Arts Commerce And Scxence Sf
College, Karanjali, Maharashtra- mutually agree on the terms & condltlons '

4. General Terms Of MOU:

4a) Duration of MOU: This MOU shall be operational upon signing and w111 have mxtlal
duration of 5(Five) years i.e. on or before 30" August2028. All Actlvmes conducted before :
this date within the v1510n/ob_|eets of this joint collaboration will be deemed to fall under this
MOU.

4b) Coordination: In order to carry out and fulfil the aims of this MOU, each party is to
appoint an appropriate person(s) to represent its organization and coordinate the
implementation of activities. Full names, designations, Mobile numbers, and Email IDs of .

such persons will be incorporated in this MOU.

4c) Financial Itﬁplementations: There is no financial cost or liability whatsoever involved
in. this MOU from both parties. No right/title/interest in any man'ner will be created in the
either of the college properties and, or, otherwise by anybody.There will be no financial
burden upon the parties under the MOU as the aforesaid objective is bein'g carried out in the

form of voluntary activity for the sake of student and teacher benefit at large.

4d) Confidentiality: Each party agrees that it shall not, at any time, after executing the

activities of this MOU, will disclose any information without mutual consent.

4e) Termination of MOU: This MOU can be terminatedat any time with one 1ﬁonth prior.

written notice to each other by both parties without assigning any reason.

4f) Extension of MOU: This MOU will be further extendible by one year, at the mutual -

consent of both parties on further mutually agreed terms.

B
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4g) Communications: A ‘
8 nications: All parties’ communicationsshall be done by Email, or ordinary post.

Only in T
y in case of termination of MOU communication will be done by Email followed by

Registered Post A/D to the other party.

4h) Addendum: Any addendum to this MOU shall be in writing & signed by both part

Herewith both parties confirm that provisions

regulations of the Government policies.

Aforesaid all terms & conditions also apply to

IN WITNESS WHEREOF, the parties hereto have executed this MOU

ies.

in this MOU do not go against the rules and

any subsequent Addendum to this MOU.

till 14™Sept. 2028

Dr.Ugalal P.Sh"\nde
clp

M.J.M. Arts, Commerce
and Science College
niks422 208

Dr.Ma 5 Shinde
Codrdinator (H.O.D.Dept.of Physics)

Sahyadri Shikshan Mandal’s,
Mahant Jamanadas Maharaj, Arts
Commerce And Science College, Karanjali,

Maharashtra -422208.
Mobile No:-+91-9423550299

Email:-

s

Dr.Dinanath D.Patil
Principal
Sahakar Maharshi Bhausaheb Santuji Thorat
College of Art's, Science & Commerce
Sangamner - 422

0z

\,

Prof.Vijaykumar Pande

Coordinator (H.0.D.Dept.of Physics)
S.B.V.P. Samaj’s
SahakarMaharshiBhausahebSantujiThorat
College of Arts, Science & Commerce,
Sangamner, Ahmednagar,Maharashtra-
422605

Mobile No:-+91-8329261029

Email:- vijaykumarpandelll@gmail.com

nature, Date

Witnesses: Fulil Name, Sig

1)@

Moy, (- B-Phomre

2) %/7

s <& WSAA :

3) Y G- Nt'“w:v\luu (N
=
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f ; Memorandum of Understanding (MOU,
g 8 Between o
: _ ~ S.B.V.P.Samaj’s :
B Sahakar Maharshi Bhausaheb Santuji Thorat College of Arts, Science &
i Commerce, Sangamner, Ahmednagar Pin. 422605
£ | &
g - Sahyadri Shikshan Mandal’s,
Mahant Jamanadas Maharaj, Arts, Commerce and Science College,
E , Karanjali Tal. Peth Nashik, 422208
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This document constitutes a Memorandum of Understanding (MOU) between S.B.V.P. SAMJ’S
SahakarMaharshi Bhausaheb Santuji Thorat College of Arts, Science & Commerce, 'Sangamner, A

Ahmednagar & Mahant Jamanadas Maharaj, Arts Commerce and Science College, Karanjali,
Maharashtra- 422208 on 05™ October 2023.

2. Aim of this MOU:
Knowledge exchange for students and staff training through workshops, seminars, and guest

lectures.Vide this MOU both parties agree to the same with mutual consent.

2. Objective:
The objective of this MOU is to express the willingness of both parties to engage in an effort to promote

collaborative activities in the foIIOWing areas:

Internship

Industrial and Field visits

Knowledge sharing

Joint research and publications

Resources sharing and exchange

Organization workshops, seminars and Conferences

3) This MOU shall be effective only after S.B.V.P. SAMJ’S Sahakar Maharshi Bhausaheb Santujl
" Thorat College of Arts, Science & Commerce, Sangamner and Ahmednagar

And i /

Sahyadri Shikshan Mandal sMahant Jamanadas Maharaj, Arts Commerce And Sclence College,
Karanjali, Maharashtra- mutually agree on the terms & conditions.

4. General Terms, of MOU ‘ |
4a) Duration of | MOU Thls MOU shall be operatlonal upon sngmng and will have initial duration of

5(Five) years i.e. on or before 30 September 2028. All Activities conducted before thlS date within the

vision/objects of this joint collaboratlon will be deemed to fall under this MOU.

 4b) Coordination: In order to carry out and fulfill the aims of this MOU, €ach part)'/ is to appoint an
appropriate person(s) to represent its organization and coordinate the implementation of activities. Full

names, designations, Mobile numbers, and Email IDs of such persons will be incorponated in this MOU.

4c) Financial Implementations: There is no financial cost or liability whatsoever involved in this MOU
" from ‘both parties. No right/title/interest in any manner will be created in the either of the college
properties and, or, otherwise by anybody. There will be no financial burden upon the parties under the
'MOU as the aforesaid objective is being carried out in the form of voluntary activity for the sake of

student and teacher benefit at large.

4d) Confidentiality: Each party agrees that it shall not, at any time, after executing the activities of this

451223 (¥ Scanned with OKEN Scanner



4e) Termination of MOU: This MOU can be terminated at any time with one month prior written notice
to each other by both parties without assigning any reason.

4f) Extension of MOU: This MOU will be further extendible by one year, at the mutual consent of both
parties on further mutually agreed terms.

4g) Communications: All parties’ communications shall be done by Email, or ordinary post. Only in

case of termination of MOU communication will be done by Email followed by Registered Post A/D to
the other party.

4h) Addendum: Any addendum to this MOU shall be in writing & signed by both parties.

Herewith both parties confirm that provisions in this MOU do not go against the rules and regulations of

the Government policies.
Aforesaid all terms & conditions also apply to any subsequent Addendum to this MOU.

IN WITNESS WHEREOF, the parties hereto have executed this MOU till 30™ September 2028

N

Dr.Niranjan Ramesh Giri % Dr.Kamal Rangnath ane
Coordinator (H.0.D.Dept.of Zoology) Coordinator (H.0.D.Dept.of Zoology)
Sahyadri Shikshan Mandal’s, S.B.V.P.

Mahant Jamanadas Maharaj, Arts Samaj’s Sahakar Maharshi Bhausaheb Santuji
Commerce And Science College, Karanjali, | Thorat College of Arts, Science & Commerce,
Maharashtra -422208. Sangamner, Ahmednagar,Maharashtra-
Mobile No:-+91- 422605

| Email:- niranjangiri.2013@gmail.com Mobile No:-+91-80308227115

‘ Yo D
b indmest
Dr.Dinanath D.Patil
Principal f:r
S.M.B.S.T. College Sangamner o) g

0

).
& 2 N¢EGE
ZNAE SSsthio\ 022
B

Email:- kamaldhakane@gmail.com

Witnesses: Full Name, Signature, Date

1) um,i@f{u T2 %

9«, 7. Wankhedkex 05 /1o /2523 D B D (}ch,[,\.és’flblzwfj

3) oy /?H' Jq]aﬁ};ﬁkad’r( 7 4) @\Lc\\/\.ﬂ-{_ »

" 7 of/IO/LoZJ ﬁgst‘f’rwt‘» kudhaf;g—?\‘tj’b;ﬁ
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I\IEMORAN DUM OF UNDERSTANDING

BETWEEN
College of Arts Commerce And Science

ROk

TSE

al Mahant Jamanadas Maharaj
College,Karanjali, Tal-Peth,Dist-Nashik.

. . NETEMARUTRAO GHULET.

Director, Shri.Dnyaneshwar Sahakari Sakhar Karkhana Ltd.,
Date: 26/11/2021

Princip

PR
PPy

L)

nding (MOU) is entered into as of date 26/1 1/2021 by and between

Thls Memorandum of Understa
Mahant Jamanadas Maharaj College of Arts Commerce And  Science

the ~ Principal,
h,Dist-Nashik and Director, Shri. Dnyaneshwar Sahakari Sakhar Karkhana Ltd.,

Col]e%e Karanjali, Tal-Pet
Newasa, Dist.- Ahmednagar

Bhende (Bk.) Tal.
| ,
i
4
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Preamble:
l\lhlhant c]l anaaas vie ¥
amanadas Maharaj Arts Commerce And Science College.Karanjali,

Mahant Jamanadas Maharaj College of Arts Commerce And Science run by the Sahyadri
ble Shri Narhari Sitaram Zirwal,
College is the only imparting higher
e college is

Shikshan Mandal Dindori was established in 2009 by Honora a great
social worker and diplomatic political leader in Peth and Dindori.
kward students in Peth Taluka. Th

education in Science to tribal, rural and economically bac
me there were no educational

y 2009 in Peth Taluka, Dist. Nasik. That ti

newly established in 11 Jul
igher education one had to go to distri

facilities in Science at the taluka level and for h ct place which was

not at all feasible for common man.
College is affiliated to Savitribai Ph sent the college is running

rgraduate discipline. The major objectives of thi
bal Keeping with the vision and mi
Mandal, we have been putting in all e
demands of the changing world.

ule Pune University, Pune. At pre
s college is to provide educatio
ssion of the Savitribai Phule Pune

n to the masses

only unde
from all spere, urban. rural and tri
and our Sahyadri Shikshan fiorts to provide quality

Universit)
r students abreast with the new

higher education 10 keep ou

LOKNETE MARUTRAO GHULE " ..

Shri Dnvaneshwar Sahakari Sakhar Karkhana Ltd.

ar Sahakari Sakhar Karkhana Ltd.,
Dam Irrigation Project
I the Founder Chairman of this
igar from the sugarcane supplied by
1ent of the farmers as well as h
ational field on the large

in 1973, in backward and

under the able

Shri.Dnvaneshw was established

area of Jaikwadi of Ahmednagar District,

Karkhana. The object of the s
the farmers but now

project affected
ugar

Jeadership of Late Marutrao Ghule Pati

emained to manufacture st
chieve socio-economic developn abitant
t has made progress in the educ

are established, With the help of this

factory has not beenr
it has widened it’s limitation, o a
iscinity of the sugar factory. 1
as well as technical institutes

opment of the rural area took place in the area of our factory.

The memorandum of understanding is being Slgii‘mmmmﬁ:a iiahara.P -
. g . a

aranjali and Shri.Dnyaneshwar Sahakar1 Sakhar *

Commerce And
utual exchange of research knowledge and for providing skill oriented

- of this area in the V

scale. Educational institutions

aducational devel

College of ATrtS Science, K

karkhana Ltd. Bhende for m

persons to the industries.

] and Water Analysis Program.

sible. training of the faculty of the college if and when

Subject:

1. Biofertilizer Application. Soi
2. The industr} will arrange to the extent pos
ypon 10 do SO

arrange on-job training for the students in the manner 10 promote the knowledge and skill,

which they can utilize for the performance of specific jobs.

¥¥]
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10.

. Mahant Jamanadas Maharaj College and Shri.Dny

field wor tion of student’
k and on the job training NUs performance in theory laboratory, worksh
. ’ : rxshop,

The industry wij| provide printed

tha (including X .
t they can procure, g Xerox) and non-print materials available with them or

The industr
y and the college b '
with abo , ge both together possibly will work on a speci i
ve mentioned fields. specific research project concerned

The colle :
ge Wwill provid i
p e skilled and knowledgeable persons to the industries or as per their

requirements.
The two instituti
stitutions wi ;
ill mutually decide upon the terms and conditions including financial support

for the implementation of the above task.

We re-affi nmi '
rm our 15
commitment to the courses and our willingness to make a consistent effort to ensure

that they are implemented effectively and efficiently.
This MoU will be in force for ten years. After completion of ten years, it may extend after mutual

concern Of both the institutions. v OKNETE MARWRAO GHULE p';; -
aneshwar Sahakari Sakhar Karkhz;na Ltd

ooperation and jointly agree to the provisions as

welcome the establishment of this Memorandum for ¢
College and Dr.

set out above. In this regard, Dr. A.S.Jondhale, Mahant Jamanadas Maharaj

3 !j}ié‘u’:‘_‘ & MARUTRAD, GH UL . ,
B.D.Takéte, h¥i.Dnyaneshwar Sahakari Sdkhar ‘Kafkhana Ltd will be a Coordinator to

channelize the activities under the linkage.

Dr. A.S. Jondhale

Co-ordinator Co-orqinator
V/

.'IL/ ad =

M&’niglng Director
p.MaruteansGbe brbviding
‘DAiyaneshwaf 3porf arkhana i
Dnyangsinii: ia5:a i), Brende i
Toi Mewauc, Lt AdNagar-414¢.

Sign
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MEMORANDUM OF UNDERSTANDING

This Memorandum of Understanding (here in after referred as the “MoU” is made and

executed on this 06" Day of September 2021 at Karanjali Maharashtra.

BETWEEN
Mahant Jamanadas Mahara] Art’s. Commerce and Science  College, Karanjali, Tal. Peth,
Ditrict. Nashik — 422208, Maharashtra State, India.

Through its Principal
(Here in referred as First Party)
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AND

Sahyadri Bahujan Vidya Prasarak Samaj's, Sahakar Maharshi Bhausaheb Santuji Thorat
College of A, Science And Commeree, Sangamner, T Sangamner, Dist. Ahmednagpar
422605, Maharashtra State, India, ”

[hrough its Principal
(Here in referred as Second Party)

First Party” ang “Sccond P

The expressions « arty” Shall collectively be referred to

as

‘Parties’ and imlividuully as “Party”

WHEREAS:

A) First Party -
Dist.

Established in 2009 by Sahyadri Shikshan Mand

al/s, Dindori, Tal - Peth,
-Nashik, with the objective of providing higher education

to the tribal youths from

remote areas, affiliated to Savitribai Phule Pune University.

B) Second Party - Established in 1990 by Sahyadri Bahujan Vidya Prasarak Samaj,

Sangamner, with objective of sculpturing youths by carving with higher education. is

one of the best recognized college affiliated to Savitribai Phule Pune University, Pune.
C) The First Party and Second Party have expressed willingness to share knowledge and
Human Resources (T caching Staff) concerned with Botany Department of both the

parties on the terms and conditions set out here in below:
ITIS AGREED BY AND BETWEEN THE PARTIES AS UNDER:

| 1. Purpose/Objective of the MOU:

OBJECTIVES:

1) Explore and conserve Botanical world. | |

ii) The strive for greater, excellence in higher education to improve the efficiency of
teaching as well as Iearning of both the parties.

iii) To exchange subject information and to share infrastructure facilities for the purpose
of teaching subject of both the parties. |

iv) As knowledge feast to organize guest lecturers for students of both the pames‘.

v) Guidancé to the students regarding projects and seminars for empowerment OI_ the
students towards Excellence with scientific cultures and sk1l]? of both the p'artiles.

vi) To develop Research skill among students and teaching staff of both the p;rt:s.] |

vii) Prof. A.S.Jondhale, Assistant Professor, and Department of Botany from Party I:

i i bjective.
oncerned with the completion of this MoU with respect to the above Obj
C .
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2. Responsibilities of the Parties:

1) The First Party and Sec i
Fnetiviabi ond Party will prepare a manual to guide the institute for

ii) B i i
)a ;Jet: the pam.es agree theEt, in order to execute this MoU, there are existing
greements neither any third party will enter in to this MoU.

3. Term of Agreement:
The term of this MoU is for one year commencing {rom 6" Day of September 2021.
eement of both and approval

The term can be extended up to two years after prior agr
from University Grants Commission, New Delhi.

confidentiality regarding any

4. Confidentiality:
e exchanged between them in

The Parties agree to maintain strict secrecy and

L.
and all Confidential Information exchanged or to b
relation to this Agreement.
1I. The parties agree t0 restrict access and disclosure of Confidential Information to
such of their employees, agents, vendors and contractors strictly on a ‘need to
the Information disclosed to it in

know’ basis to maintain confidentiality of
accordance with this clause.
Information and material disclosed and provide by each party 10 the other party in
ance of or in connection with performance of its 0
all at all times remain the soul and exclusive pro

a.
bligation under this
perty of the

pursu
agreement sh

disclosing party.

2. Dispute Settlement: L
ute arising between the parties in connection with or arising out of the

Any disp
obligations under this MoU shall be resolve

performance of mutual
mains even after 30 days, then dispute shall be
Mahant Jamanadas Maharaj Art’s, Commerce

il, Principal, Sahakar Maharshi
e, Sangamner. The

d by mutual discussion
referred to

and consultation. If the dispute re

Dr. Mahindra Shinde, In charge Principal,
and Dr. Dinanath Pat

and Science College, Karanjali,
llege of Arts, Science And Commerc

Bhausaheab Santuji Thorat Co
s shall be final and binding on both parties.

decision of Principal and Manager of the Partie
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T,

| IN WITNESS WI-{ERI?()F, the

and the year mentioned aboye

For, Mahant Jamanadag Maharaj

Arts, C‘ommerce and Science college,
Karanjalj

A
i
NameBr-Mahindra Shinde
~ Designation: Principal

lNCHARGE PRINCIPAL
M.J.M. Arts, Commerce
and Science College
Karanjali, Nashik-422 208

cgf@g‘t:’
Witness: '

1) Full Name: Dr. Deepak Tayde
Designation: Head of Chemistry

Head

Department of Chemistry
and Schnc
Karanjall e College

2) Dr.Smita Chavan

- parties here (o g

8.S.T. College,
Dist. Ahmednagar

5317223

ve A o
put their hands and seals on the date, month

Ior, Sahakar Maharshi Bhausaheb
. Santuji Thorat College of Arts,
Sqiencp And Commerce, Sangamner,

NN

——
S——

Name, Dr. DinanathPatil
Designation: Principal
Principal
Sahakar Maharshi Bhausaheb Santuji Thora'

College of Arts, Science & Commerce
Sangamner - 422 60

\

Witness:
1) Full Name: Pref-Laxman Ghaywat

Designation: Coordinator, [QAC

IQAC Coordinator
1.4.8.5.7. Collage, Sangamner

2) Dr. B. D. Wagh

f the Botony Dept.
Head 0 Sangamner
Pin - 422 605




Rs. 100

~ ONE ?
HUNDRED RUPEES”

HILA IND!A
. INDIANON JUDICIAL

T

MEMORANDUM OF UNDERSTANDING

ThiE Memorandum of Understanding (here in after reterred as the “MoU” is made and
executed on this 06™ Day of September 2021 at Karanjali Maharashtra.

BETWEEN

Mahant Jamanadas Maharaj Art’s, Commerce and Sclence College, Karanjali, Tal. Peth,
District. Nashik — 422208, Maharashtra State, India.

Through its Principal
(Here in referred as First Party)

541223
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AND

S&lh\'*l‘ iBahujanVi a
driB: lhll};m‘\ ld\ aPras; arakSam 11 s, Sahaks ar\Mat 1arshiBhans: ahebSans nTho t Col
: - usane ) orat (¢ ’L ge of
Arts, Science And C ommerge, Sangamner. Tal - 8 ngamner, Dist Ahm in agar - 422 \\
g safigamner, Dist HSN -4 d
Maha arashtra State, India. | o

Through its Principal
(Here in referred as Second Parny)
The expressio and “Secan * Shall collect: ;
eXp ons “First Party™ angd Second Party ™ Shall collectiy elv be referred to as

‘Parties’ and individually as * Party”

WHEREAS:

A) First Party — Established in 2009 by Sahy adn Shikshan Mandal's. Dindori. Tal — eth.

Dist.-Nashik, with the objective of providing hi

remote areas, affiliated to Savitribaj Phule Pune Universiry.
in 1990 by SahyadriBahujanVidy aPrasarakSamaj.

by carving with higher education, is

higher education to the tribal vouths from

B) Second Party — Established

Sangamner, with objective of sculpturing vouths
¢ Pune University, Pune.

one of the best recognized college affiliated to Savitribai Phule

C) The First Party and Second Party have expressed willingness to share knowledge and

Human Resources (Teaching Staft) concerned with C hemistryDepartment of both the

parties on the terms and conditions set out here in below:

IT IS AGREED BY AND BETWEEN THE PARTIES AS UNDER:

1. Purpose/Objective of the MOU:

OBJECTIVES:
i) To shareknowledgeofChemicalworld.
1i) The strive for greater. excellence in higher education to improve the efficiency of

teaching as well as learning of both the parties.
1ii) To exchange subject information and to share Lab and infrastructure facilities for the

purpose of teaching subject of both the parties.

iv) As knowledge feast to organize guest lectures for students of both the parties

v) Guidance to the students regarding projects and seminars for empowerment of the
students towards Excellence with scientific cultures and skills of boﬂl the parties

vi) To develop Research skill among students and teaching statt of both the parties
vii) Dr. D.T.Tayde, Assistant Professor. and Department of Chemistry from Party |

concerned with the completion of this MoU with respect to the above Objective
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2. Responsibilities of the Payj S
es:

1) The First Party anq

; Second Party v
sttt 1d Party will prepare 4 mam. i i
. Prepare a manua] 1o guide the institute for

ii) Both the parti
1€S agree that, in order
agreements nejthar . » I order to execute this e are exiof]
neithey any third party will enter in to this MI:)/ll(J)Ui there are SHSHE

3. Term of Agreement:
The term of th; '
is :
ey MoU is for one year commencing from 06" Day of September 2021,
o : extended up to two years after prior agreement of both and approval
versity Grants Commission, New Delhi.

4. Conﬁdentiality:
L . ) o
The ParUeS dgree (0 maintain strict secrecy and confidentiality regarding any
and all Confidentia] Information exchanged or to be exchanged between them in

relation to this Agreement.
II. The parties agree to restrict access and disclosure of Confidential Information to

such of their employees, agents, vendors and contractors strictly on a ‘need to

know’. basis to maintain confidentiality of the Information disclosed to it in

accordance with this clause.
Information and material disclosed and provide by each party to the other party
in pursuance of or in connection with performance of its obligation under this

agreementshall at all times remain the soul and exclusive property of the

disclosing party.

2. Dispute Settlement:
Any dispute arising between the parties in connection with or arising out of the

performance of mutual obligations under this MoU shall be resolved by mutual discussion
and consultation. If the dispute remains even after, 30 days, then dispyte shall be referred to

Dr. Mahindra Shiiide, In charge Principal, Mahant Jamanadas Maharaj Art’s, Commerce
and Science College, Karanjali, and Dr. DinanathPatil,
Principal,SahakarMaharshiBhausaheabSantuji ThoratCollege

Commerce, Sangamner. The decision of Principal and Manager of the Parties shall be final

of Arts, Science And

and binding on both parties.
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IN NESS WHEREOF, the parties here to have put their hands and seals on the date
month and the year mentioned above.

For, Mahant Jamanadas Maharaj

Arts, Commerce and Science college,
Karanjali

For. Sahakar Maharshi Bhausaheb

Santuji Thorat College of Arts.
Science And Commerce, Sangamner.

N

.

Name, Dr. Dinanath Patil
Designation: Principal

INCHARGE PRINCIPAL pPrincipal

Designation: Incharge Principal

M.J.M. Arts, Commerce 55’7:‘556.;:3;‘1?2,8535:29: :awﬁi :
and m.qugezos U onamner - 422803
—
Witness: \ . Witness:
1) Full Name\¥Ir. Ravindra H. Waghchure 1) Full Name: ProJ. Laxman Ghaywat

(Assistant Prof. of Dept. of Chemistry) Designation: Coordinator, IQAC

2) Mr. Rohlt M kaam 2)%6

(Assistant Prof. of Dept. of Chemistry) (Head of Dept. of Chemistry)

or. S. S. Borhade
10D, Dept. of Chemistry
8.S.7. Coliege, Sangamney

571223
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MEMORANDUM OF UNDERSTANDING

T}%s Memorandum of Understanding (here in after referred as the “MoU” is made and
executed on this 08" Day of October 2021 at Karanjali Maharashtra.

BETWEEN

Mahant Jamanadas Maharaj Art’s, Commerce and Science College, Karanjali, Tal. Peth,
Di%trict. Nashik — 422208, Maharashtra State, India.

3 - Through its Principal
(Here in referred as First Party)

N R
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. . | 1an \ |\l\ 1 I
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‘.\‘“\‘\.‘\\ ol s, Se
B S Selenee : L
coADd Commerce, Nangamner, Tal - Sangamoer. Dist Ahmednae
: \ HOUNALaE!

22005 NMaharashie State, Indig

Phrough s Principal
| (Here i reterred as Second Party)
Wwenpressions st Pariy ‘N -
sstons sty “Nee artyt S i
O and “Second Party™ Shall collectively be referred to as

Parties™ and individually as “Party”
WHEREAN:

A) Fiest Party - Established in 2000 by Sahvadn Shikshan Mandal s, Dindort. Tal -~ Peth.
Dist-Nashik, with the objective of providing higher education to the tribal vouths from
remote arcas, aftiliated o Savitribai Phule Pune University.

B) Sccond Party -~ Established in 1990 by Sahvadri Bahujan Vidyva Prasarak Samai,
Sangamner, with objective of sculpturing youths by carving with higher education. is
one of the best recognized college aftiliated to Savitribai Phule Pune University, Pune.

¢) The First Party and Second Party have expressed willingness to share knowledge and
Human Resources (Teaching Staf) concerned with Mathematies Department ot both

the partics on the terms and conditions set out here in below:
IT IS AGREED BY AND BETWEEN THE PARTIES AS UNDER:

I. Purposc/Objective of the MOU:

OBIJECTIVES:
i) The strive for greater, excellence inhigher education to improve the efticiency of

teaching as well as learning of both the parties.
ii) To exchange subject information and to share infrastructure tacilities for the purpose
of teaching subject of both the partics.
ganize guest lecturers for students of both the parties.

iii) As knowledge feast to or
arding projects and seminars for empowerment of the

iv) Guidance to the students reg
with scientific cultures and skills of both the parties.

students towards Excellence
g students and teaching staff of both the parties.

v) To develop Rescarch skill amon
y R L Yarty |
rofessor, and Department of Mathematics from Party 1:

vi) Mr. M.M.Kamale, Assistant P

| with the completion of this MoU with respect to the above Objective.

concernec
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5 Py
Respons1b111t1es of the Partjeg:

1) The First Part
yand S ‘ . .
accreditation, econd Party wil] prepare a manual to guide the institute for

1) Both the parties agree that,

_ in order to execute this MoU, there are existi
agreements neither any thir, , Hee

d party will enter in to this MoU.
3. Term of Agreement:;

The term of this MoU is for one year commencing from §" Day of October 2021. The

terr.n car.l be extended up to two years after prior agreement of both and approval from
University Grants Commission, New Delhi.

4. Confidentiality:

I The Parties agree to maintain strict secrecy and confidentiality regarding any
and all Confidential Information exchanged or to be exchanged between them in
relation to this Agreement.

I1. The parties agree to restrict access and disclosure of Confidential Information to
such of their employees, agents, vendors and contractors strictly on a ‘need to
know’ basis to maintain confidentiality of the Information disclosed to it in
accordance with this clause.

a. Information and material disclosed and provide by each party to the other party in
pursuance of or in connection with performance of its obligation under this

agreement shall at all times remain the soul and exclusive property of the

disclosing party.

2. Dispute Settlement:
Any dispute arising between the parties in connection with or arising out of the

performance of mutual obligations pnder this MoU shall‘ be resolved by mutual discussion
and consultation. If the dispute remains even after 30 days, then dispute shall be referred to
Dr. Mahindra Shinde, In charge Principal, Mahant Jamanadas Maharaj Art’s, Commerce
and Science '.College, Karanjali, and Dr. Dinanath Patil, Principal, Sahakar Maharshi
i Thorat College of Arts, Science And Commerce, Sangamner. The

Bhausaheab Santuj | .
Parties shall be final and binding on both parties.

decision of Principal and Manager of the

6G/ 223



IN WITNESS WHIiRli()l".

month and (he «
hand the Year mentione above

F ah.

or, Mahant Jamanadas Maharaj
Arts, Commerce and
Karanjali

Scienee college,

-

<

i
Name l)ruluhindru Shinde
Designation: Principal

INCHARGE PRINCIPAL
M.J .M. Arts, Commerce
and Science College
allid v\ ' B i
Karanjali, Nashik-422 208

Witness: \&}ﬂé&,

1) Full Name: Dr. Deepak Tayde
Designation: Head of Chemistry

{941~
2) Drk[\./f.Nikam

o~/
'c"//

-
* i KARANJALI

61/223

Department ol

the parties hore .
¢ parties here to have put their hands and scals on the date,

FFor, Sahakar Maharshi Bhausaheb
Santuji Thorat College of Arts,
Science And Commerce, Sangamner.

e

Name, Dr. Dinanath Patil
Designation: Principal
Principal
Sahakar Maharshi Bhausaheb Santuy Thorat

Cellege of Arts, Sclence’& vanw.ezce
7 gangamner - 427 605

_
Witness:
1) Full Name: Proff Laxman Ghaywat

Designation: Coordinator, IQAC

IQAC Coordinator ™
5.M.B.S.T. College, Sangamner

@S&

2) Dr. Milind M. Sakalkale
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MEMORANDUM OF UNDERSTANDING

'IE})is Memorandum of Understanding (here in after referred as the “MoU” is made and
eacecuted on this 06" Day of September 2021 at Karanjali Maharashtra.

BETWEEN

Mahant Jamanadas Maharaj Art’s, Commerce and Science College, Karanjali, Tal. Peth,
District. Nashik — 422208, Maharashtra State, India.

Through its Principal
(Here in referred as First Party)
AND

RO

et v
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idya Pra
. Sarak Sama'a
J’s, Sahak .
nce And Com akar Maharshi Bh i
m ausah
erce, Sangamner, Tal — Sangamner Deik;t iahnmtujzi honat
3 . (& nagar -

. ThrOngh its Principal
. Setoression: Firg ; lere in referred as Second Party)
arties” and indivi : arty” and “Second Party” Shall i
dually as B y collectively be referred to as

WHEREAS:

A) First Party - Established i 5
S W:I:Jilhs:::’;:cigfi:yl_bal_]:l_adri lShikshan szndal/s, Dindori, Tal - Peth,
emote aress. il ‘O‘ Slwmibqipp(l)]w ing hlghc.r cdu'cal]on {o the tribal youths from
S e e g é . ai Phule Pune University.
. arty — Established in 1990 by Sahyadri Bahujan Vidya Prasarak Samaj
anga‘mner. with objective of sculpturing youths by carving with higher education i;
O‘ne of the best recognized college affiliated to Savitribai Phule Pune University, Pun,e.
C) The First Party and Second Party have expressed willingness to share knowledge and

Human Resources (Teaching Staff) concerned with Physics Department of both the

parties on the terms and conditions set out here in below;

IT IS AGREED BY AND BETWEEN THE PARTIES AS UNDER:

1. Purpose/Objective of the MOU:

OBJECTIVES:

i) Explore and make available the Physics concern Laboratory and and Instrumentation

facility.
ii) The strive for greater, excellence in higher education to improve the efficiency of

ching as well as Jearning of both the parties.

tea
ge subject information and to share infrastruc

iii) To exchan ture facilities for the purpose
of teaching subjec

iv) As knowledge feast to orga
dance to the students regarding p

{ of both the parties.
nize guest lecturers for students of both the p

rojects and seminars for empowerment of the
ultures and skills of both the parties.
g staff of both the parties.
ics from Party 1:

Objective.

arties.

v) Gui
students t
vi) To develop Resear

vii) Dr. M.S.Shinde, Assistan
rned with the completion of thi

owards Excellence with scientific ¢
ch skill among students and teachin
{ Professor, and Department of Phys
s MoU with respect to the above

conce
2
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1) The First p
st Party and Sec
A e cond Par -
accreditation, wty Wil prepare a manual to paide the institute for

i) Both the :
Cparties avree th
‘lw\\'lnu":\ n\‘l” l\lp-l\\ ‘ht“ m “l\!t'l {0 \‘\ln(“"(| ”“\; [\'n‘ l. ”]““‘ nre l‘\i‘l“l”’
' werany third party will enter i (o this Mot ! |

Ferm of Agreement:
Day ol September 2021

The term of
m ol this P et ’
us Mollis for one year conmencing from 0"
(ol hoth and approval

I'he term ¢
n can be extende
be extended up 0w years aller prior agreenen

from University G . o
University Grants Commission, New Delhi

4. Confidentiality:
| The Parties agree to maintiin strict secrecy 4t
and all Confidential Information exchanped or o be exchanped betw

relation to this Agreement.

W confidentiality egarding any
con themem

1. I'he parties agree (o restrict aceess and disclosure of Confidential Information (o
such of their employees, agents, vendors and contractors strictly ona need 1o
ity of the Information disclosed tottan

know ™ basis (o maintain confidenti:
accordance with this clausce.

a. Information and material disclosed and provide by cach party to the other party
pursuance of or in connection with performance of its obligation under this
agreement shall at all times remain the soul and oxclusive propetty ol the

disclosing party.

2. Dispute Settlement:
n the parties in connection with or arising out of the

Any dispute arising betwee
esolved by mutual discussion

performance of mutual obligations under this Mol shall be v
and consultation. If the dispute remains even after 30 days, then dispute shall be referred to
In charge Principal. Mahant Jamanadas Maharaj Art’s, Commeree

Dr. Mahendra Shinde,
and Dr. Dinanath Patil, Principal,

College, Karanjali,

Sahakar Maharshi

and Science
Thorat College of Arts. Seience And Commercee, Sangamner. The

Bhausaheab Santuji
os shall be final and binding on both partics

decision of Principal and Manager of the Parti

3
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IN WITN

- .
onth and the year mentioned above.

For, Mahant Jamanadas Maharaj

Art i
S, C'ommerce and Science college,
Karanjali

Name M;vd:ﬁﬂ%is({hinde

Designation: Principal

INCHARGE PRINCIPAL
M.J.M. Arts, Commerce
and Science College
Karanjali, Nashik-422 208

Witness: /B/

1) Full Name: Prof. T.C. Gaikwad

Designation: Assi. Professor in Chemistry

2) Prof. .H.Waghchaure

ESS WHE A
REOF, the parties here to have put their hands and seals on the date,

For. Sahakar Maharshi Bhausaheb
Santuji Thorat College of Arts,
Science And Commerce, Sangamner.

e
Name, Dr. DinanathPatil
Designation: Principal

Principal o
ahakar Maharshi Bhausaned Santuji Thera!
: 8 ollege of ATS. Science & gomwerce
Sangarner - 422 60<

Witness:

1) Full Name: Prof. Laxman Ghaywat
Designation: Coordinator, IQAC
IQAC Coeerdinator
*__14,5.5.T. Oollags, Sangemner

W

\
2) My-NiayKumay Pande.
- HEAD"'-‘
partment of P y“a
SMBS Thorat College
Sangamner
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g MEMORANDUM OF UNDERSTANDING

This Memorandum of Understanding (here in after referred as the “MoU” is made and -
executed on this 08" Day of October 2021 at Karanjali Maharashtra.

¢ BETWEEN

Mahfint Jamana;fas Maharaj Art’s, Commerce and Science College, Karanjali, Tal. Peth,
Distrd'ct. Nashik — 422208, Maharashtra State, India.

, Through its Principal
; ' (Here in referred as First Party)
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AND

Sahyadri Bahujan Vidya Prasarak Samaj’s, Sahakar Maharshi Bhausaheb Santuji Thorat
College of Arts, Science And Commerce, Sangamner, Tal — Sangamner, Dist. Ahmednagar —
422605, Maharashtra State, India.

Through its Principal
(Here in referred as Second Party)
The expressions “First Party” and “Second Party” Shall collectively be referred to as
‘Parties’ and individually as “Party”

WHEREAS: ‘ ‘

A) First Party — Established in 2009 by Sahyadri Shikshan Mandal/s, Dindori, Tal - Peth,

Dist.-Nashik, with the objective of providing higher education to the tribal youths from ‘
remote areas, affiliated to Savitribai Phule Pune University.

B) Second Party — Established in 1990 by Sahyadri Bahujan Vidya Prasarak Samaj,
Sangamner, with objective of sculpturing youths by carving with higher education, is
one of the best recognized college affiliated to Savitribai Phule Pune University, Pune.

C) The First Party and Second Party have expressed willingness to share knowledge and
Human Resources (Teaching Staff) concerned with Zoology Department of both the
parties on the terms and conditions set out here in below;

IT IS AGREED BY AND BETWEEN THE PARTIES AS UNDER:

1. Purpose/Objective of the MOU:
OBJECTIVES: _ ,
i) The strive for greater, excellence in higher education-to improve the efficiency of
teaching as well as learning of both the parties.
ii) To exchange subject information and to share infrastructure facilities for the purpose
of teaching subject of both the parties.
iii) As knowledge feast to organize guest lecturers for students of both the parties.
iv) Guidance to the students regarding projects and seminars for empowerment of the
students towards Excellence with scientific cultures and skills of both the parties.

v) To develop Research skill among students and teaching staff of both the parties.

vi) Prof. N.R.Giri, Assistant Professor, and Department of Zoology from Party 1:

concerned with the completion of this MoU with respect to the above Objective.
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2. Responsibilities of the Parties:

i) The Fl!‘St !’arty and Second Party will prepare a manual to guide the institute for
accreditation,

ii) Both the partif:s agree that, in order to execute this MoU, there are existing
agreements neither any third party will enter in to this MoU.

3. Term of Agreement:
The term of this MoU is for one year commencing fro
term can be extended up to two yéars after prior agree
University Grants Commission, New Delhi.

m 8" Day of October 2021. The
ment of both and approval from

4. Confidentiality: _
L The Parties agree to maintain strict secrecy a

and all Confidential Information exchangéd orto
relation to this Agreement.

IL The parties agree to restrict access and disclosu
such of their employees, agents, vendors and ¢
know’ basis to maintain confidentiality of the [
accordance with this clause.

nd confidentiality regarding any
be exchanged between them in

re of Confidential Information to
ontractors strictly on a ‘need to
nformation disclosed to it in

Information and material disclosed and provide by each party to the other party in
pursuance of or in connection with performance of its obligation under this

agreement shall at all times remain the soul and exclusive property of the

disclosing party.

2. Dispute Scttlement: . ] i led
Any dispute arising between the parties in connection with or arising out of the

performance of mutual obligations under this MoU shall be resolved by mutual discussion
and consultation. If the dispute remains even after 30 days, then dispute shall be referred to
Dr. Mahindra Shinde, In charge Principal, Mahant Jamanadas Maharaj Art’s, Commerce
and Science College, Karanjali, and Dr. Dinanath Patil, Principal, Sahakar Maharshi
Bhausaheab Santuji Thorat College of Arts, Science And Commerce, Sangamner. The
decision of Principal and Manager of the Parties shall be final and binding on both parties.
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IN WITNESS WHEREOF, the parties here to have put their hands and seals on the date,

month and the year mentioned above.

For, Mahant Jamanadas Maharaj
Arts, Commerce and Science college,
Karanjali

Name Dr. Mahindra Shinde
Designation: Principal

INCHARGE PRINCIPAL
M.J.M. Arts; Commerce
and Science College
Karanjali, Nashik-422 208

Witness:
1) Full Name: Dr. Deepak Tayde
Designation: Head of Chemistry

g.m,qus-*
P AL

2) Dr.P.T.Wankhedkar

For, Sahakar Maharshi Bhausaheb
Santuji Thorat College of Arts,
Science And Commerce, Sangamner.

[ S
Name, Dr. Dinanath Patil
Designation: Principal

Principal
ahakar Maharshi Bhausabed Sartuji Thord!

lece of Arts, Science & Commerce
o Sangamner - 42 &

Witness:
1) Full Name: Prof. Laxman Ghaywat
Designation: Coordinator, IQAC

IQAC Coordinator N
$.M.B.5.T. College, Sangamner

2) Dr. G.J.Thorat
Bead of the Zoology Dept.
B, 8. T College, Sanganmer

Plst - MMW - 422600
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MEMORANDUM OF UNDERSTANDING
BETWEEN
Princip&l Mahant Jamanadas Maharaj College of Arts Commerce And Science College,Karanjali,Tal-
Peth,Dist-Nashik.
And

Principal,Jijamata College of Science and Arts, Bhende (Bk.) Tal.-Newasa, Dist.- Ahmednagar
Date: 26/11/2021

i
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ge have decided 1o cnterinto this Memor
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a
hant Jamanadas M: lisi] @ ollege and between the

of J
Arts Commerce And Science ¢ ollege, Karanjali, Tal-Peth, Djst.

¢ of Science and Arts, Bhende (BK.) Tal -Newasa Dist.- Ahmedn 12a
sa, Dist.- >dnagar

nncipal, Jjamata ¢ ollege

\\]“ l\!x\\ llhl 1 "~ Ny ¥ o 1 TANC e ”,,, l a1
- . \ ant Jg dNAdc ) ( 1\ S ymmenrge 1 CIeNC CP( aranjali
VI 1Mar ‘d I I\/l'lh ra 4 B
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¢ of Science and Arts
R : Arts, A » hava ANV ar J
s, Bhende have many areas of common interest in Arts, Commerce and
Sy d
age may be gained fy i
T Y obe gamed from theiy pursuit on a collaborative basis in the fields of
> education and research. NO TEREY ' l
hNOW T REFORE, Mahant Jamanadas Maharaj College and Jijamata

andum ot Understanding (here in after referred to as MoU), which

nes lhk ” damewo {
ework for the cooper \](IOI\ of (Ilk wo lH\“llIlIUH\ setout in ‘hC I‘()“()Wil]y'
2.

ARTICLE 1: OBJECT i
JECT Both Institutes agree to develop the following collaborative activities in the academic

1M e 3 AP
dareas of mutual interest, on a basis of equality and reciprocity.

Fhe two institutions shall seek to promote:

a Faculty/Stafy Exchanges

h. Student Exchanges

I} The exchange of faculty to the mutual benefit of both institutions,

Collaboration in teaching, research and development, and consultancy studies in the field of mutual

l'.uh\s

) The exchange of academic materials and publications,

} Conducting lectures,

3) Undertaking joint research.

ent of stafl” for purposes of curriculum development and review, attendance of courses,

o) ttachmen

2y
5N

9)

R
X

upgrading of teaching and research skills,
Participating in seminars, symposiums, and other types of academic discussions,
Co-supervising post-graduate students,

Conducting study tours and joint consultancy work.

irution refers to the institution where a student is a full-time student, and from where he/she

A host institution refers to an institution that receives a student for a brief period of time

termined programme of study or research.

: 'v ;1 d . . .
s will be selected by mutual agreement between the home institution and the host

Exchange student

institution. |
instituti [ ermi d ' ween
{is/ mme of study at the host institution will be determined by mutual consultation bet
His/her programme onsuliaton bece
| \ ituti [ interim" academic advisor identified by the
1/} jemic advisor at the home institution and his/her "interim" academic advisor iden 3
his’her academi¢ S(

institution.

J‘“‘u"\: i |
dent's performance in each course.
Tl Cinstitution will evaluate an exchange student’s performance in each ¢
'M“\ ' 1stituti i =

1ne
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4) If 3
N exchan
£¢ student |
has
| Students o, . undertaken research, then the i
. Periormance ip th » then the host institution will cys! ‘
5) Mahant J e research, A evaluate the exchange
amanadas M
aharaj Colje
¢ and Jijams
for SHudery Gickangs ge and Jijamata College agree 1o provide suitable zecomrmodis:
6) Th | € allommaolztion
¢ exchange students wil]

ay tuit .
¢. Other Areas; Pay tuition and other fees at their home institutio.

1) To
exchange i '
g¢ information on research and educati
. - ucational programs,
0 exchange informatj i ‘
mation on teaching, learning material and other literat :
and researCh progra . rature relevant 10 their educational
3) To joi i
intly organize sh i
ort-term i cati i
each other' continuing education programs on topics of mutual interest and 1o invite
other's faculty to participate therein, |
4) To organize joi i
ganize jointly seminars, confl
er i i
o e , ences, or workshops on topics of mutual interest and to invite each
er's faculty to participate therein,
. 5) To pr jointly i
- 5) propose and engage jointly in research or training programs sponsored by funding agencies, and t
' | g encies, ang wo
invite each other's faculty to participate therein.
6 - 3 o 1
) To exchange, on a reciprocal basis, students at UG, PG and Doctoral levels for limited periods of time
for purpose of education and /or research,

£ trsh
S

7) The provision of cultural and intellectual enrichment opportunities for staff and students of bot

institutes,
8) To use laboratory facilities in specific cases for a limited period,

9) To permit students, staff and faculty members to use library facility.

VALIDITY

The Memorandum shall remain in force for a period of TEN (10) years commencing from effective

date. Institutions may extend the term by written agreement signed by both after review.

TERMINATION

Either institution ma
on. Once terminated, both Mahant Jaman
s, financial or otherwise, which the other institutio
College will ensure that the provisions of this Memorandum s

he
[

adas Maharaj College and Jijamata College will be

ns may suffer. However, Mahant

y terminate the MoU by giving written notice of six months in advance to the other

instituti

responsible for any losse
anadas Maharaj College and Jijamata
ctivities in progress until their completion

ollege and Jijamata College welcome the establis
In this regard, Dr. Avinash

211
hdal

Jam

continue to apply to all a

Mahant Jamanadas Maharaj C
ion and jointly agree to the provisions
ge and Dr. Madhukar Navgire, Jijamata Col

1 ¢ ~f thic
hment o1 IS

as set out above.

. wuill he 2
lege will be 2

Memorandum for cooperat

Jondhale, Mahant Jamanadas Maharaj Colle

Coordinator to channelize the activities under the linkage.
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T Avinash Jondhale

Dr. Madhukar Navgire

Co-ordinator

C O-ordinator

=
Dr. R. R. Saswade
Principal ‘ ’ Principal

- 3 - - - .. o - Bk'
M. J. M. Ans Commercfi’ r:ir;’dﬂS;;elnce College,Karanjali  Jijamata College of‘ E&ﬁ:ﬁ% énélﬂ .‘;ﬁrés‘.g&ende( )

M.J.M. Ar: —ommerce Jijamata Coltege of Science & Arts

" and Science College Dnyaneshwarnagar, Tal. Newasa

Karanjali, Nashik-422 208 Dist. Ahmednagar

Official Stamp
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Without Prejudice,
Memorandum of Understanding (MOU)
Between
Gokhale Education Society’s
HPT Arts and RYK Science College, Nashik, Maharashtra- 422003
&
‘ Sahyadri Shikshan Mandal’s,
& Mahant Jamanadas Maharaj, Arts Commerce and Science College, Karanjali

This document constitutes as Memorandum of Understanding(MOU) between

HP”Ig Arts and RYK Science College, Nashik, Maharashtra- 422005 and Mahant Jamanadas Maharaj,
Arts Commerce and Science College, Karanjali, Maharashtra-422208 on13" April2022

1.Aim of this MOU:

Knowledge exchange for students and staff training through workshops, seminars, and guest
lectures.Vide this MOU both the parties agree for the same with mutual consent.

2.0bjective:
The objective of this MOU is to express the willingness o
promote collaborative activities in the following areas:

f both parties to engage in an effort to

Internship
Industrial visits
Knowledge sharing

bea )
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TOINT roagears
fomt research and publications
A IR Qo N ‘
Resources sharing and exchanee
3)This MOU s .
S MOU shall be effectiv
ctive only after HPT A ‘N
Vi Arts and RYK Scienc nashi
— Science College, Nashik and
Mahant Jamanadas  Mahara o :
as Mahara). Arts Co e Sl an
o _ s Commerce and Scienc ge. Karanjal;
‘ tually agreed the terms & conditions e Sl R
4. General Terms Of MOU:
da)Durati /
won of MOU: This MOU
f ¢ This MOU shall be operati Signi .
duration of 3(Five) 1l be operational upon signing and will have initial
¢ of S(Five) vears i.e. on or before 317M: ! i
b on or before 31¥March2027. All Activities conducted before

this date within the visi ' " this joi
ithin the vision/objects of this joint collaboration will be deemed to fall under this

MOU.
4b)Coordination: ~ ulfi
)Coordination: In order to carry out and fulfil the aims of this MOU., each party to appoint
an appropriate person(s i 1zati '
ppropriate person(s) to represent its organization and to coordinate, implementation of

ctivities. Full names. designations, Mobile nos, Email IDs of such persons will be

incorporated in this MOU.

4c)Financial Implementations: There is no financial cost, liability in any manner
whatsoeveris involved in this MOU fromboth the parties. No right/title/interest in any manner
will be created in the either of college properties and. or, otherwise by anvbody.There will be

no cost. charge by HPT Arts and RYK Science College, Nashik- 422003 as the aforesaid
objective is being carried out in the form of voluntary activity for the sake of student’s and

teacher’s benefit at large.
at any time, after executing the

4d)Confidentiality: Each party agrees that it shall not,
activities of this MOU. will disclose any information without mutual consent.

This MOU shall terminate any time with 1(One) month prior

4e) Termination of MOU:
written notice to each other by both the parties without assigning any reason.
U: This MOU will be further extendible by 1(One) year. at the mutual

4f) Extension of MO

oth parties on further mutually agreed terms.

both the parties shall be done by Email.
ion will be done by Email

consent of b

4g) Communications: All communications by
ase of termination of MOU communicat

ordinary post. Only In ¢

followed by Registered Post A/D to the other party.
addendum to this MOU shall be in writing & signed by both the parties.

4h)Addendum: Any
does not go against the rules

Herewith both the parties confirm that provisions in this MOU

and regulations of the Government policies.
Aforesaid all terms & conditions also apply to any subsequent Addendum to this MOU.
751223



IN WITNESS W}

OF: lhe 1
parties hereto have executed this MOU on 31 March 2027
= i

Dr.V.N.Suryavanshi

PPANGHRAL
APT As IR YK 5 Collega

For HPT A

~" Principal

Mahant Jamanadas Maharaj, Arts
Commerce And Science College,
Karanjali, Mpggrasay 2-422208.

Ly NT“:\/:)‘:\ /
Coordinator e

' st
Prof. (D¢ Sanjay G. Auti
HPT Arts and RYK Science College, Nashik,
Maharashtra- 422005
Mobile NO.- +91-9423080468
Email. hptbot@gmail.com

Mahant Jamanadas Maharaj, Arts
Commerce and Science College, Karanjali,

Maharashtra -422208.
Mobile No:-+91-9422144082

Email:-avinashjondhaleSl@gmail.com

Witnesses: Full Name, Signature, Date

1) v Mg Udowya Cor Botanken
W
3)}775. v (sosavt,

wy/ ,
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MARATHA VIDYA PRASARAK SAMAJ'S
Karmveer Abasaheb Alias N. M. Sonawane

ARTS, COMMERCE AND SCIENCE COLLEGE, SATANA

Tal. Baglan, Dist. Nashik (MS) INDIA. Pin -423 301
NAAC Re-Accredited "A" Grade
BEST RURAL COLLEGE AWARD OF SAVITRIBAI PHULE PUNE UNIVERSITY
Dr. Vijay J. Medhane

M.Sc. Ph.D. Affiliated to Savitribai Phule Pune University || College Code No.: 026 || Junior College Index No.
Principal Id No. PU/NS/ACS/008 (1967) Center Code No.: 052 13.12.002

ASC/SL*\}lomo—z\/M‘L DAre:. 0l-0l-2020

Collaboration/Linkage Certificate/Memorandum of Understanding (MOU)

To whomsoever it may be concern

This is to certify that Department of Chemistry of Karmaveer Abasaheb Alias
N.M. Sonawane Arts, Commerce and Science College, Satana, District-Nashik -
423301, Affiliated to SPPU, Pune, Maharashtra, has research collaboration ,since
2020 with Department of Chemistry, Mahant Jamnadas Maharaj Arts, Commerce
and Science College, Karanjali, Taluka- Peth, District-Nashik. Affiliated to
Savitribai Phule Pune University, Pune for sharing the research ideas, exchange of
reprints of our research papers and for the sample characterizations, publication of |
research papers. We have jointly worked on research topics related to the application
of nanoparticles, synthesis of organic compounds and their applications and have
published the research papers in reputed international journals.

We have further extended this linkage with both the Chemistry departments to
review the curriculum, teaching practices, research based on nanotechnology,
instrumentation techniques and discuss ways in which courses could be revised to

promote scientific knowledge among the students and faculty members.

ntral Office : Maratha Vidya Prasarak Samaj, Nashilk Shivaji Nagar, Gzngapur(RoadgNashiki‘;l- ' O Rt P VA Y 8 T80
.p oﬁgNn&(OZSBJ 2574511,2573422'» F:xNo.:(ozsa) 79863-e-man:d’ ‘g:dnﬁvpsamalnashi yahoo.co.In's website t www.mvp.edy.n - ?
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MARATHA VIDYA PRASARAK SAMAJ'S
Karmveer Abasaheb Alias N. M. Sonawane

ARTS, COMMERCE AND SCIENCE COLLEGE, SATANA

Tal. Baglan, Dist. Nashik (MS) INDIA. Pin - 423 301
NAAC Re-Accredited "A" Grade
BEST RURAL COLLEGE AWARD OF SAVITRIBAI PHULE PUNE UNIVERSITY

Dr. Vijay ). Medhane | o e vibal Phule Puns Universily || College Code No. 026 ][ Junior College Index No,
Principal Id No. PU/NS/ACS/008 (1967) Center Code No.: 052 13.12.002

Objectives of MOU/Collaboration/Linkage

1. To promote academic and professional interest between both the institutes
Department of Chemistry, KA.AN.M.S Arts, Commerce and Science College,
Satana and Department of Chemistry, Mahant Jamnadas Maharaj Arts, Commerce
and Science College, Karanjali, Taluka- Peth, District—Nashik. Affiliated to
Savitribai Phule Pune University, Pune

2. To promote job oriented and skill based education of research through
collaboration

3. To fill the gap of research activities and publication through col]abbration

4. To encourage the students for internship/ project work /research activities
through collaborative works.

Terms and Conditions of MOU

1. To organize the lectures for UG/PG students related nanomaterial synthesis,
characterization and their application in various fields of science and technology

2. To share the knowledge / resources for publishing the research publications.

3. UG/PG students visit to the chemistry research laboratory to learn the synthesis
process and characterization techniques of nanomaterials,

4. To publish the research papers of collaborative work into UGC-CARE

(fice ¥Maratha Vidya Prasarak Samaj, Nashik, Shivaji Nagar, Gangapur Road; Nashlk_‘ﬂz 00258 ‘
Sy @2574511. 2573422 « Fax No::(0253) 2579863 » e-mail m‘-"ndmvpsamajnasmk@yah H"
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MARATHA VIDYA PRASARAK SAMAJ'S
Karmveer Abasaheb Alias N. M. Sonawane

ARTS, COMMERCE AND SCIENCE COLLEGE, SATANA

Tal. Baglan, Dist. Nashik (MS) INDIA. Pin - 423 301
NAAC Re-Accredited "A" Grade
BEST RURAL COLLEGE AWARD OF SAVITRIBAI PHULE PUNE UNIVERSITY

Dr. Vijay "ﬂﬁi‘.}_ﬂf‘e Affiliated to Savitribai Phule Pune University || College Code No.: 026 || Junior College Index No.
Principal Id No. PU/NS/ACS/008 (1967) Center Code No.: 052 13.12.002

5. To give motivation to the students/Faculties regarding research area
6. Presentation of research papers/project work/poster presentation organized
under the institutes jointly or individually

7. The validity period of this MoU is from 01-01-2020 to 31-12-2025.

Ao
. -

Arts, Commerce & Science College
SATANA, Tal Bagtan (Nashik)

Place: Karanjali
Date: 01/01/2020

lobile No. ».:j_"lv

® College Phone No.: (02555) 223042 Fax : (02555) 223042 e e-mail id : nmsasc@yahoo.co.in webSIte www. kaanmssatanacollege edu.in

- Ccnh‘alo icesMaratha Vldya Prasarak Samaj, Naslnk, Shlvaji Nagar GangapurRoad Nashik#d»zz 00 .f':; LN S R
. .P.bﬂm' = dii? 7 ”“‘ v e WY '-b ln '."‘

SRS ile T — ”‘;'9‘;”22‘3”"“’"’ “SLlel ieu VVilﬁ LdllTbT



- ARTS, COMMERCE & SCIENCE COLLEGE

Karanjali, Tal. Peth, Dist. Nashik, (Maharashtra) 422 208, Ph No. - 02558 - 234666

QOutward No:- / 66 12016-17

Y Mo, PUMNSACS N0 o E-mail : mjmsbﬁegja!@yah‘aa.cm Coliege Code - 908
Date:-02/01/2017

Memorandum Of Understanding (MoU)

Preamble:

Mahant Jamanadas Maharaj Arts Comm erce And Science College.Karanjali,

Mahant Jamanadas Maharaj College of Arts Commerce And Science run by the
Sahyadri Shikshan Mandal Dindori was established in 2009 by Honorable Shri Narhari
Sitaram Zirwal, a great social worker and diplomatic political leader in Peth and
Dindori. College is the only imparting higher education in Science to tribal, rural and
economically backward students in Peth Taluka. The college is newly established in 11
July 2009 in Peth Taluka, Dist. Nasik. That time there were no educational facilities in
Science at the taluka level and for higher education one had to go to district place which -
was not at all feasible for common man. L |

College is affiliated to Savitribai Phule Pune University, Pune. At present the
college is running only undergraduate discipline. The major objectives of this college is to
provide education to the masses from all spere, urban, rural and tribal Keeping with the
vision and mission of the Savitribai Phule Pune University and our Sahyadri Shikshan
Mandal, we have been putting in all efforts to provide quality higher education to keep
our students abreast with the new demands of the changing world.

Jijamata of Arts Commerce aad Science Bhende and Shri
MMI@', SRt S S 0o G

Shri.Dnyaneshwar Sahakari Sakhar Karkhana Ltd., was established in 1973, in
backward and project affected area of Jaikwadi Dam Irrigation Project of Ahmednagar
District, under the able leadership of Late Marutrao Ghule Patil, the Founder Chairman of
this Karkhana. The object of the sugar factory has not been remained to manufacture
sugar from the sugarcane supplied by the farmers but now it has widened it’s limitation,
to achieve socio-economic development of the farmers as well as habitant of this area in
the viscinity of the sugar factory. It has made progress in the educational field on the
large scale. Educational institutions as well as technical institutes are established, With
the help of this educational development of the rural area took place in the area of our
factory.

With the clear understanding the pivotal role of Bio-fertilizer in Agriculture, a
separate division, Jijamata College of Arts Commerce and Science had been established
in 1992 at Bhende, Taluka Newasa. This College has been recognized under section 2(f)

and 12(B) of the UGC Act, 1956 and affiliated to Savitribai Phule Pune University, Pune.
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The memorandum of understanding is being signed between Mahant Jamanadas Maharaj
College of Arts Commerce And Science, Karanjali and lijamata College of Arts Commerce and Science
and Shri.Dnyaneshwar Sahakari Sakhar Karkhana Ltd, Bhende for mutual exchange of research
knowledge and for providing skill oriented persons to the industries.

Subject:

1. Biofertilizer Application, Soil and Water Analysis Prgrammes.

2. Jijamata College of Arts, Commerce and Science, Bhende, considers various courses to be very
significant and important in enhancing the relevance of Degree education, since it will, among other
things, provide skills for both boys and girls, which they can use either as gainfully employed persons
or as self employed entrepreneurs.

3. lijamata Colege of Arts, Commerce and Science, Bhende and Bio fertilizer Unit, is concerned and
committed, to the success of the courses and agrees in this context to assist the college in whatever
way they can. More specifically, the industry agrees to

A. Provide guest faculty for teaching specific portions of the syllabus to the students.

B. Assist students in the laboratory, workshop and training under supervision of
professionals from the industry. |

C. Assist in preparation and production of teaching and learning materials for the use of
faculty and students by leading the services from the professionals.

D. The industry will arrange to the extent possible, training of the faculty of the college if
and when called upon to do so.

E. It will also arrange on-job training for the students in the manner to promote the
knowledge and skill, which they can utilize for the performance of specific jobs.

F. The industry will assist in the evaluation of student’s performance in theory, laboratory,
workshop, field work and on the job training. ' ' B

G. The industry will provide printed (including Xerox} and non- prmt matenais available
with them or that they can procure.

H. The industry and the college both together possibly will work on a specific research
project‘ concerned with above mentioned fields.

I.  The college will provide skilled and knowledgeable persons to the industries or as per

" their requirements. ' '

4. The two institutions will mutually decide upon the terms and conditions including financial support
for the impieméntatie’n,of the above task.

5. We re- -affirm our commitment to the courses and our willingness to make a consistent effort to
ensure that they are implemented effectively and efficiently.

6. This MoU will be in force for ten years. After completion of ten years, it may extend after mutual
concern of both the institutions.
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Sahyadri Shikshan Mandal's,

Mahant Jamanadas Maharaj

Arts, Commerce And Science College, Karanjali (Peth)
MOU Activity Report

M.J.M.Arts Commerce and Science College Karanjali, Tal-Peth,Dist-Nashik, Department of
Botany
MOU Activity With
OM FOODS AND NATURALS, Tal- SANGAMNER, Dist- AHMEDNAGAR
MoU Activity 2022-2023

Department of Botany, Mahant Jamanadas Maharaj Arts Commerce and Science

College, Karanjali organized as One Day workshop on “Super Spirulina (Arthrospira platensis)”
‘ during 9™ April, 2023.The inaugural programme initiated with welcome speech of
Dr.M.S.Shinde, Principal of M.J.M . Arts Commerce and Science College Karanjali. In this
program Chief Guest of Honorable Miss.ManjuMandlike Chairman of Om Foods And
Nturals,Sangamner, delivered a lecture on “Super Spirulina its important in Human Health”. He
informed students spirulina are essential for daily life and if used in your daily life directly
benefits your health.In this workshop Prof.SuabshVarpe was taken two sessions. In first session
was take power point presentation about Super Sprirulina (4rthrospira platensis) and producer
and second session it was taken demonstration about how to prepare and maintained in Super
Sprirulina (Arthrospira platensis). The lecture was not only informative but also encouraged
students Teachers and all the listeners to gain insight into financial planning. 85 students

benefited from this interactive session.
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Science College Karaj_ah,
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Department of Botany
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SahyadriShikshan Mandal's,

Mahant Jamanadas Maharaj

Arts, Commerce And Science College, Karanjali (Peth)
MOU Activity Report

M.J.M.Arts Commerce and Science College Karanjali, Tal-Peth, Dist-Nashik, Department of
Botany

MOU Activity With

Department of BotanylJijamata College of Science and Arts Bhende Tal- NewasaDist-
Ahmednagar.

MOU Under Lecture 2022-23

Dr.AvinashJondhale Delivering Lecture on Genetics at Jijamata Science and Arts College Bhende, Tal-
Newasa, Dist-Ahmednagar for T.Y.B.Sc students of Botany, dated 07 November 2022.

and Science College
Karanjali, Nashik-422 208
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LOKNETE MARUTRAO GHULE PATIL DNYANESHWAR SAHAKARI SAKHAR KARKHANA LTD.

Dnyaneshwarnagar P.O. Bhende Sakhar Karkhana 414605, Tal. Newasa, Dist. Ahmednagar (M.S.)

Ph: (02427) 255525, 255526, 255527 Fax No. (02427) 255528, M0.9850958990
Web Site : www.dssk.co.in  Email Address - dsskitd@gmail.com

ST, /RefiNo. 229 ) 262223 festics : 27 1R ) 2022

CERTIFICATE

This is to certify that, Mr. Dalvi Tushar Shubhash
Sponsored by MJM Art’s Commerce And Sci_ence College
Karanjali has satisfactory completed the training work on
«Mass Production of Bio-fertilizers”. During 23/12/ 2022 to
27/ 12/ 2022. e

Best luck for his future.

(Dr. A. . Jondhale) ( D. Takate)

Co-ordinator Head

Soil, Biofertilizer and Biopesticide
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Dnyaneshwarnagar P.O. Bhende Sakhar Karkhana 414605, Tal. Newasa, Dist. Ahmednagar (M.S.)

Ph: (02427) 255525, 255526, 255527 Fax No. (02427) 255528, M0.9850958990
Web Site : www.dssk.co.in  Email Address - dsskitd@gmail.com
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S35, /RefNo. 223%) 202223

“ CERTIFICATE

This is to certify that, Mr. Bhusare Rahul Manohar
Sponsored by MJM Art’s Commerce And Science College
Karanjali has satisfactory completed the training work on
“Mass Production of Bio-fertilizers”. During 23/12/ 2022 to

27/ 12/ 2022.
Best luck for his future,

@
. D. Takate)

(Dr. A. é’ Jondhale)
Co-ordinator Head
Soil, Biofertilizer and Biopesticide

Siofertilizer Laboratory

Lolmate tiarutrao Ghule Patil
4_.-),.:.-.« 4 Reps
Liny war 9 hana Lid.
. is SK.
DUYc naSIMuU:‘.u.'.I, F0, WAEES 0
Tal. Newasa, Dist. ANagai- 14505
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Dnyaneshwarnagar P.O. Bhende Sakhar Karkhana 414605, Tal. Newasa, Dist. Ahmednagar (M.S.)
Ph: (02427) 255525, 255526, 255527 Fax No. (02427) 255528, M0.9850958990

Web Site : www.dssk.co.in  Email Address - dsskltd@gmail.com
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CERTIFICATE

This is to certify that, Mr. Palvi Vishal Sudhakar
Sponsored by MJM Art’s Commerce And Science College
Karanjali has satisfactory completed the training work on
“Mass Production of Bio-fertilizers”. During 23/12/ 2022 to

27/ 12/ 2022.
Best luck for his future.
©
(Dr. A. 8. Jondhale) ( £ . Takate)
Co-ordinator Head

Soil, Biofertilizer and Biopesticide
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SahyadriShikshan Mandal's,

Mahant Jamanadas Maharaj

Arts, Commerce And Science College, Karanjali (Peth)
MOU Activity Report

M.J.M.Arts Commerce and Science College Karanjali, Tal-Peth,Dist-Nashik, Department of
Botany

MOU Activity With

Department of Botany,Sahyadri Bhujan Vidya Prasarak Samj, Saﬁakar Maharshi Bhausaheb

Santuji Thorat College of Arts, Science and Commerce Tal- Sangamner, Dist-Ahmednagar.
Department of Botany, Mahant Jamanadas Maharaj Arts Commerce and Science
_ College, Karanjali organized as One Day workshop Exhibition and Competition on “Wild
. Vegetables Festival 2022” during 29" September, 2022. In this program Chief Guest of
Dr.B.D.Wagh, Vice-Principal Department of Botany Sahyadri Bhujan Vidya Prasarak Samj
Shaakar Maharshi Bhausaheb Santuji Thorat College of Arts Science and Commerce,
Sangamner, delivered a lecture on “Wild Vegetable Conservation and Utilization”. He informed
students wild vegetables are essential for daily life and if used in your daily life directly benefits
your health. He also suggested to all participants the urgent need of wild vegetable plants for
conservation. If we conserve and farm all this wild vegetable, then utilization is also increased.
So, it is beneficial to farmers and the market value of this wild vegetable is higher as compared
to other vegetable plants with good nutritional value. The lecture was not only informative but
also encouraged students Teachers and all the listeners to gain insight into financial planning. 81

students benefited from this interactive session.
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.Evaluation of organic pollution by palmer’s algal index of kotmara reservoir in
Sangamner (Ahmednagar) Maharashtra, India

Wagh B D!, Jondhale A S?, Chavan S P2, Patil M T*
! Department of Botany, SMBT Arts Commerce and Science College, Sangamner, Ahmednagar, Maharashtra,
India
2Department of Botany, MJM Arts Commerce and Science College, Karanjali, Nashik, Maharashtra, India
3 Department of Botany, SNJB’s KKHA Arts SMGL Commerce and SPHJ Science College, Chandwad, Nashik,
Maharashtra, India

Abstract

The present study was conducted to assess the problem of organic pollutlon of Kotmara reservonr Sangamner
Taluka, Ahmednagar District, Maharashtra, Present investigation three different locations (K1, K2 and K3) were
selected for collection of water algal samples. During the research work Palmer index, algal genus and algal
species pollution index were employed to study the water quality of Kotmara reservoir. Palmer’s Algal Index
showed that K3 and K2 sites in Kotmara reservoir have high organic pollution. The K1 site Palmer’s algal genus
index showed moderate pollution, but Palmer’s algal species index was little organic pollution. The
predominance of genera with tolerance to pollution were Oscillatoria, Euglena, Chlorella, Phormidium,
Ankistodesmus, Scenedesmus, Synedra and Navicula.

Keywords: palmer’s index, algae bio-indicators, pollution index and kotmara reservo:r

Introduction
Kotmara fresh water reservoir (Ambidumala Project) is one of the important reservoirs near Ambidumala village

of TalukaSangamner of Ahmednagar district. It is situated on Kas River and is a tributary of Mula River.The
sources of water in Kotmara reservoir for surrounding the area of Ambidumala and Kurkutwadi village. The
important purposes of this reservoir are used for drinking and irrigation purposes of farming in the total
command area of Kotmara reservoir. But, there is a water degradation, because of the huge use of chemical
fertilizers, washing in domestic animals, washing of cloths and sewage discharge waste material flow in this
Kotmara reservoir. The water contamination mostly depends on the population of algae and inorganic chemicals
are responsible for the growth of algale bodies. Wagh and Jondhale, (2018) ["] has been reported that human
interference is directly effects on nature water reservoirs. Radhakrishnan et al., (2007) pointed out that almost
70% of water in India has become polluted due to the discharge of domestic sewage and industrial effluents into
natural water sources such as rivers and streams as well as lakes. The natural water maintains a wide variety of
aquatic life which is balanced with the environmental behaviors (Manoj and Pooja, 2012) 1., Dokulil, (2003) '3,
also reported that, water quality changes are caused by an environmental stress factors such as influx of organic
nutrient into a low nutrient water body, there by altering the equilibrium state or dominance of particular bio-
indicator species of algae community.
Therefore, algae are considered as very good bio-indicator of water quality due to their repaid response to
pollutants. Alp, et al., (2012) ['5] mentioned that algae are important biological organisms for purification of
water bodies because they absorb organic and inorganic pollutants, heavy metals and radioactive substances.
Similarly, Sushma and Ramesh, (2018) [19] observed that algae are one of the most rapid bio-indicator of water
quality changes due to their short life spans, quick response to pollutants and easy to determine their numbers.
So, individual species of algae are bio-indicators or tolerance of particular habitat and their ability to grow other
algae under particular conditions of water quality. It was the first observed by the correlation between organic
pollution with algal members (Pearsall, 1932) (8], Palmer (1969) [! first reported that they identify and prepare a
list of genera and species of algae with reference to the tolerance of organic pollution. So, the study of algal
bodies is essential for quality of water and it helps toverifying or understanding algae as a bio-indicators.
Kotmara reservoir receives huge quantity chemical fertilizers, washing in domestic animals, washing of cloths
and sewage results in organic pollution which encourages large number of disease spreading orghnisms. Based
tnin Kotmara
d tolerance of

algae in Kotmara reserv usmg Palmer’s pollution scale.
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Sahyadri Shikshan Mandal,

Mahant Jamanadas Maharaj

Arts, Commerce And Science College, Karanjali (Peth) -

MOU Activit}j Report
M.J.M.Arts Commerce and Science Colleée Karanjali, Tal-Peth,Dist-Nashik,
Department of Chemistry
‘MOU Activity With

Department of Chemistry, Sahyadri Bhujan Vidya Prasarak Samj, Sahakar Maharshi Bhausaheb
Santuji Thorat College of Arts, Science and Conﬁnerce Tal- Sangamner, Dist-Ahmednagar.

Savalghat Maharashtra India .
7H3W+MP8, Savalghat, Inambari, Maharashtra 422208 India *
Lat 20.254463° |

Long 73.697506°

Department of Chemistry, Mahant Jamanadas Maharaj Arts Commerce and
Science College, Karanjali organized as Guest lecture on “Cyclic Ring Structures” during
‘ 24"August, 2022. In this program Prof. Dinkar Pawar, Department of Chemisfry Sahyadri
Bhujan Vidya Prasarak Samj Shaakar Maharshi Bhausaheb Santuji Thorat College of Arts
Science and Commerce, Sangamner, delivered a lecture on “Cyclic Ring Structures”. He
introduce the basic chemistry regarding cyclic strdctures with their aromatic and nonaromatic
nature and the stability of ring structures. The lecture was not only informative but also
encouraged students Teachers and all the listeners to learn new things in cyclic compounds. 25

students benefited from this 1nteract1ve session. ‘

rincipal

M.J.M. Arts, Commerce &

Science Cnlltu‘ Karajali,
‘Lol Peth, Dist.Nashik
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Head of Physics Department |

SMBT Arts Commerce and Science College Sangamner.

- (' Subject: -Delivery as a Resource Person L, 0 e-dé_y' Lecture Series ...

Dear Sir,

academic quality.

Thanking you,

7 Co-ordinat
A or

u]c] al M J.M. Arts, Com
M.J.M. Arts, Commerce & and Science Coﬂ:*gf:‘-‘
Science Col]ege Karajali, | Karanjali, Naskhik-422 208

Tal.Peth, Dist.Nashik
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To
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Head of Physics Department

SMBT Arts Commerce and Science Coll'beg Sangmnner

M.J.M. Arts, Commerce &
Science College Karajali,
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SahyadriShikshanMandal's,

Mahant Jamanadas Maharaj

Arts, Commerce And Science College, Karanjali (Peth)
MOU Activity Report

J.M.Arts Commerce and Science Coflege Karanjali, Tal-Peth,Dist-Nashik, Department of
Physics

MOU Activity With

Department of Physics,vSahyadriBhujanVidyaPrasaral(Samj,
SahakarMaharshiBhausahebSantujiTHorat College of Arts, Science and Commerce Tal-
Sangamner, Dist-Ahmednagar.
Department of Physics, Mahant Jamanadas Maharaj Arts Commerce and Science
f“' College, Karanjali organized lecture series on “Innovative applications in Physics” on 30"
September, 2022. In this program Chief Guest Prof. VijaykumarPande, Head, Department of
Physicsof SahyadriBhujanVidyaPrasarakSamjShaakarMaharshiBhausahebSantujiThorat College

of Arts Science and Commerce, Sangamner, delivered a lecture on “Innovative applications in

Physics”.

He informed students with different innovative ideas like Renewable Energy Models
to demonstrate the working principles of renewable energy sources like solar panels, wind
turbines, or hydroelectric generators.Electromagnetic Inductionillustrate Faraday's law of
electromagnetic induction, showing how a changing magnetic field can induce an electric current
in a wire coil ,Optical Illusions concepts like refraction, reflection, -or the behavior of light in
different mediums.Simple Machines like pulleys, levers, or inclined planes to showcase
mechanical advantage.Radio Waves and Communication waves how are they transmitted and
received. The lecture was not only informatzilve but also eﬁcouraged students Teachers and all the

listeners to gain insight into financial planning. 35 students benefited from-ithis interactive

\

]

-

at

97/223 @ Scanned with OKEN Scanner



!/
y
/
,"'
/ ‘
4 Vi session. This session was highl
lectureDr.M.S.Shi y appreciated b
M.S.Shinde, Prof. Kavi y the fellow_participan
» % | Voo ts.F :
avitaBorse were present. The informative pd ki o e
and skilful worksho
P

culminated with
a vote of thanks
proposed by the Dr.M.S.shi
.M.S.shinde.

@ems

. :ADE/pT OfPh -
. SICS g
M.JM. Art YHICS. L |
Karanjahi Tals,l’gtgnl;%n.& SC}. Collcge MQJ'A. \ ' nator
T P D e 2205 M Setence Colege
ollege
Karanjali, Nashik-422 zgoa

Principal
M.J.M. Arts, Commerce

and Science College
Karanjali, Nashik-422 208

®

98 /223 :
@ Scanned with OKEN Scanner



SahyadriShikshanMandal's,
Mahant Jamanadas Maharaj
Arts, Commerce And Science College, Karanjali (Peth)

“INNOVATIVE APPLICATIONS IN PHYSICS”

Date: 30" September, 2022.

Attendance of Participants

|
|
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Sahyadri Shikshan Mandal’s
M.J.M. Arts, Commerce & Science College, Karanjali
Depértment of Mathematics
Report of the Activity 2022-23 -
1. Name of the Activity: - Lecture for exchange of knowledge under MOU
2. Aim of the Activity: - |

¢ To make students aware with “ihnovative Applications in

Mathematics”.

3. Place of the Activity: -

Department of Mathematics, M.J.M. Arts, Commerce and Science College
Karanjali Tal-Peth Dist. -Nashik ’

4. Date of the Activity: - 20/09/2022

5.Organizer: Department of Mathematics, M.J.M. Arts, Commerce and Science

College Karanjali Tal-Peth Dist. -Nashik.

6.Guest / Expert: - Dr. Milind M. Sakalka‘_le.

7. No. of Teacher Participated: - 02 1

8. No. of Students Participated: -25 |

9. No. of Stakeholders Participated: - -- ‘

10.Outcome of the Program: - |

a. Students made aware with new app!lications like Maxima Software in

Mathematics.

b. Now students can solve various examples using Maxima Software.
11.Highlight if any: -

(=

Head

Dept. of Mathematies | rincipal

' ' £ ‘ s, Commerce &

1\7'<J-M.Art§Comm‘& SG‘.QOIIQ ¢ ' ‘ NI.JM \Ag‘t?]lt&'c Karajali,
naranjali, Tal. Peth (NBshik) 1 Science Colleg !

Tal.Peth, Dist.Nashik
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Sahyadri Shikshan Mandal's

Mahant Jamanadas Maharaj

Arts, Commerce And Science College, Karanjali (Peth)

MOU Activity Report
M.J.M.Arts Commerce and Science College Karanjali, Tal-Peth,Dist-Nashik, Department of
Zoology
MOU Activity With
Department ofZoologyDepartment of Botany, Sahyadri Bhujan Vidya Prasarak Samj, Sahakar
Maharshi Bhausaheb Santuji Thorat College of Arts, Science and Commerce Tal- Sangamner,
Dist-Ahmednagar
MOU Under Lecture 2022-23

Sangamner, Maharashtra, india
HBMI3+WCF Suvidha housing soclety, Orenge Corner, Suyog
4226806, India

Colony, Sangamner, Maharashtra

# gt @ PS Map Camera

. sangamner, Maharashtra, India
HE6M3+WCF Suvidha housing society, Orange Corner, Suyog Colony, Sangamner, Maharashtra

| 422606, India

Dr.Niranjan Giri Delivering Lecture on “Seri-Culture” at Department of Zoology, Sahyadri
Bhujan Vidya Prasarak Samj, Sahakar Maharshi Bhausaheb Santuji Thorat College of Arts,
Science and Commerce Tal- Sangamner, Dist-Ahmednagar, dated 18/01/2023

c 1N
ad
M.J.M-ATts, Commerce & B
noe Coll o raial] Dept. of Zoology
S nc 2 are 2
cicnce College Karajali, M.J.M. Art's, Comm. & Sci. College

o' 2oth, Dist.Nashik
i Kacanjali, Tal - Peth (Nasik)
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Gowt. of Mah. Order No. N.G.C. 2009 (162/09) MS R - 4
Sahyadri Shikshan Mandal’s Dindori

) ‘Mahant Jamanadas Maharaj
4. ARTS, COMMERCE & SCIENCE COLLEGE

Karanjali, Tal. Peth, Dist. Nashik. (Maharashtra) 422 208. Ph.No.; 02558 - 234666
A i E-mail : mjmcollege1@yahoo.com College Code - 908

HAE® 5. . feTa :

Workshop Title: Millet Diversity Conservation and Bioprocessing
Jointly organized by HPT Arts and RYK Science College, Nashik-422005

And MIM Arts Commerce and Science College, Karanjali, Peth, Nashik.

Department of Botany, Mahant Jamanadas Maharaj Arts Commerce and Science

. College, Karanjali and HPT Arts and RYK Science College Jointly organized as One Day
workshop on “Millet Diversity Conservatlon ‘and. Bloprocessmg” during 14™ March, 2023.The

inaugural programme initiated with welcome speech of Dr.M.S.Shinde, Principal of M.J.M .Arts
Commerce and Science College KaranJall Chief Guest of this workshop for Honorable
Dr.S.G.Auti, Head of Botany Department in HPT Arts and RYK Science College Nashik.

Dr.S.G.Auti delivered a lecture on “Finger millet cultivation and promotion”. During workshop

65 students partxclpated in thls workshop.

Dr.A.S.Jon{dhale

(Head ofiDepartment)
aﬂdﬁﬁ*%‘;ﬁﬁg’g“ﬁf& Department of Botany
Karan , MJM Arts Commerce and Science College

Karanjali

: Sahyadn Shikshan Mandal
Karanjah. Tal.: Peth, Dist.; Nashik.
Pln 422 208 Ph.. 02558 234666/ +91 9420002030
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of obnoxious weeds like Parthenium and Lantana.

ABSTRACT

Finger millet is a nutritious food grain crop with a fair amount of minerals like calcium and iron. Present
investigation deals with the allelopathic effect of Parthenium hysterophorus and Lantana camara on germination
and seedling vigour in finger millet. Seeds of the finger millet were subjected to different concentrations of
leaf aqueous extracts of Parthenium hysterophorus and Lantana camara (4%, 6%, 8%, 10%, 25%, 50% and 75%)
to find out allelopathic effects on Total germination percentage (GT), Plant height stress tolerance index
(PHSI), Root length stress tolerance index (RLSI), Peak value (PV), Germination value (GV). Experimental
results revealed that leaf extract of Parthenium showed profound allelopathic effect on seeds of the finger
millet over to Lantana camera. The present study helps farmers to be aware with the lethal allelopathic effect

Key words : Parthenium hysterophorus, Lantana camara, Allelochemicals, Allelopathic, Finger millet, Leaf extract.

Introduction

Allelopathy refers to any process involving second-
ary metabolites produced by plants, micro-grgan-
isms, fungi etc. that positively or negatively influ-
ence the growth and development of agricultural
and biological systems. These allelochemicals are
released into the environment (atmosphere or rhizo-
sphere) in ample quantities by means of volatiliza-
tion, leaching, decomposition of residues, root exu-
dation etc. and if persistent long enough could ei-
ther stimulate or inhibit the growth and physiologi-
cal processes of the neighbouring or successional
plant (Putnam, 1988; Inderjit and Keating, 1998).
The higher concentrations of allelochemicals usually
inhibit the growth of recipient plants and soil micro-
organisms or both. In nature, many plants growing
together interact with each other by inhibiting or
stimulating growth and development of each other

through allelopathic interactions (Macias ef al., 1998).
The different types of allelochemicals present in
weeds, reduces the crop yield and quality (Zohaib et
al., 2016; Latif et al., 2017). Weeding in crops in-
creases the cost of cultivation and is great problem
for the farmers (Cheng and Cheng, 2015). Hence,
biological control of weeds through understanding
the weed-weed and crop-weed interactions is impor-
tant research area (Mervat, 2009). Currently, crop
performance, which is suppressed by allelopathic
weeds, has received more attention in order to con-
trol weeds in farming systems.Lantana camara and
Parthenium hysterophorus are the America originated
weeds belonging to family Verbenaceae and
Asteraceae. It has spread to the other regions of
world including India. Lantana camera was intro-
duced in India from National Botanical Gardens,
Calcutta in 1807 as an ornamental plant and
parthenium in 1952 in Pune. The Parthenium

Corresponding author's email: smitachavan15@gmail.com

Principal
M.J.M. Arts, Commerce &
Seience College Karajali,
Tal. Peth. Nist.Nashik
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(Parthenium hysterophorus L.) and Lantana (Lantana
camera) is a common weed on roadsides, wastelands
and crop fields. It interferes with the growth of
crops, not only due to its fast growth and high seed
production but also dise to release of allelochemicals

in the environment. The most common effects of the
allelochemicals on the plant are reduction in percent
germination and rate of germination, reduction in

root or/ and stem length injuring of the root tips,

lack of chlorophyll, boost seminal root, decline dry
matter accumul

ation, increased sterility in crop
(Bhadoria, 2011). p. hysterophorus can also affect crop
production, animal husbandry as well as human
health and ecosystems in its area of infestation
(Nadeem et al., 2005; Shabbir and Bajwa, 2006). Ef-
fect of Parthenium anq Lantana extracts on seed ger-
mination and seedling growth inhibition of many
crops have been reported in Wheat (Triticum
aestivum) (Naeem et al., 2012; Anwar et al., 2018;
Muhammad Imad et al., 2021), Cicer arietinum, Gly-
cine max (Rana et al., 2021), Abelmoschus esculentus
(Akbaret al,, 2021), Brassica campestris (Hassan et al.,
2018) and maize (Desalegn, 2014).

Finger millet (Eleusine coracana) is an annual her-
baceous cereal crop belonging to family poaceae. It
is commonly known as ragi and one of the impor-
tant millet crops grown

for grain and fodder pur-
pose under varied agro-climatic conditions in India.

Finger millet is rich in calcium, dietary fibre, protein,
iron, zinc, essential amino acids than other major
food crops (Gupta et al., 2017; Sood et al., 2016). The
grain is used as flour in the preparation of cakes,
bread and other pastry products and serves as a
beneficial food for infants (Ceasar and Ignacimuthu,
2011). Finger millet has nutritional properties supe-
rior to that of rice and wheat, so it has been pro-
posed to help in strengthening the nutritional secu-
rity in the developing countries of Asia and Africa
(Puranik et al., 2017). Aim of the present investiga-
tion was to study the allelopathic potential of aque-
ous leaf extracts of Lantana camara and Parthenium
hysterophorus on seed germination and early growth

of the economically important food crop finger mil-
let.

Materials and Methods
Collection and Extraction of Plant Material

Fresh plant material was collected from the H. P. T.
College campus and nearby areas of Nasik. Plant
was correctly identified with the flora of
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S
Maharashtra (Singh-et al., 2000) and flora of Nag N
district (Lakshminarasimhan and Shf\rma, 1991,
Plant material was washed under running tap "‘J_Z"\Qr
and dried under shade. It was than hgmogem/_ci
into powder with electric blender and dlffo::rer\t stoc
solutions were prepared for further studies.

Preparation of Aqueous Extract

The aqueous extracts were prepargd from dry leaves
of weeds (Lantana camara, Parthenium hyster.ophorus)‘.l
300 gm of dry leaves powder were soaked in 300 m

of distilled water and kept at room temperature.

After 24 hours, the aqueous extract was filtered with .

the help of muslin cloth. The filtrate was designa.ted
as 100 % stock solution. From this stock solution
other concentration were prepared such as 4%, 6%,
8%, 10%, 25%, 50% and 75% by diluting it with dis-
tilled water.

Germination Test

Seeds of finger millet (Red and white) were first
washed with distilled water and after that sterilized
with 15% sodium hypochlorite for 20 min. The seeds
were soaked for 24 hours in distilled water before.
treatment. Three replicates in a completely random-
ized design, each containing 25 seeds of finger mil-
let was prepared for each extract concentration us-
ing sterile petri dishes (9 cm diameter) lined with
sterile Whatman No. 1 filter paper. Seeds were
evenly distributed on the filter paper and aqueous

extract solution was added to each petri dish. The
seeds used as controls were trea

tilled water. After two weeks di
were recorded daily such as, Total

ted with only dis-

germination per-

fferent parameters |

centage (GP), Plant height stress tolerance index

(PHSI), and Root length stress tole

(RLSI). The samples were calcul
mula below.

rance index
ated using the for-

Germination percentage

GP - Seed germinated

x 100
Total seeds

Plant Height Stress Tolerance Index (PHSI)

Plant height of stressed plants
PHSI =

x 100
Plant height of control plants

Root Length Stress Tolerance Index (RLSI)

Root length of stressed plants
Root length of control plant

RLSI=
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RESults and Discussion

Effect of Parthenium hysterophorus and Lantana
camera aqueous leaf extract on finger millet (Red
and white)

The aqueous extracts of leaves of Lantana camara and
Parthenium hysterophorus have been evaluated at 4%
to 75% for their allelopathic potential on germina-
tion (Table 1) and seedling growth parameters
(Table 2) of two varities (red and white) of finger
millet. The allelopathic effect of Parthenium and Lan-
tana on total germination percentage, root and shoot
length is shown in Table 1 and 2.

The result show that seed germination of Finger
millet (red and white) was found to be decreased
with the increasing concentration of P. hysterophorus
extract. Seed germination was observed more at
control as compare to treated seed.

The results reveal that Parthenium extract signifi-
cantly decreased growth parameters of root and
shoot length of red and white finger millet. Shoot
length was gradually decreased by increasing con-
centrations of Parthenium extract. Slightly increased
concentration (4%) of Parthenium extract stimulates
the growth of shoot. 4% extract shows maximum
shoot growth (166 % and 168 %) in red and white
finger millet as compare to control (100 %).

In case of Lantana camera, seed germination was
gradually decreased by increasing concentration of
aqueous extract of Lantana camera at all concentra-
tions as compared to control in both white and red
finger millet variety. After control treatment, maxi-
mum shoot (250 %) and root (257 %) length was
found in red finger millet variety at 25 and 50 % re-
spectively. While higher (75 %) concentration was
totally inhibiting the growth of root and shoot as
compared to non-treated seeds. On other hand,

Eco. Env. & Cons. 29 (April Suppl. Issue) : 2023

slightly increased (8 %) concentration showed maxi-
mum (263 %) root growth and higher concentration
shows maximum (166 %) shoot growth of white fin-
ger millet.

Discussion

Lantana camara and Parthenium hysterophorus are the
America originated weeds and have spread to the
other regions of world including India, threaten eco-
logical biodiversity in forest ecosystems by their
huge proliferation in any place at any time thus it
exerts negative effects on agriculture, animal hus-
bandry, ecology and environment in natural and
managed ecosystems (Ahmed ef al., 2007). P.
hysterophorus is widely regarded as the most vicious
weed due to its toxic effects both to humans and to
biodiversity (Kaur et al., 2014). Due to presence of
toxic chemicals, there are strong allelopathic effects
on various crops and its allelopathic conditions
hampered the germination and growth of agricul-
tural crops such as wheat, rice, maize, pigeon pea,
sorghum and black gram (Meena et al., 2017). In
most dicot and monocot plants, the parthenin inhib-
its germination and radicle growth. Later, it enters
the soil through the decaying leaf debris (Saini et al.,
2014).

In the present study, Parthenium hysterophorus
and Lantana camera extract was found to inhibit sig-
nificantly seed germination of tested white and red
finger millet variety. Similar observations were re-
corded in P. hysterophorus extract concentration on
Cicer arietinum (Fozia et al., 2020), Vigna radiata
(Lalita et al., 2020), wheat, rice, maize, pigeon pea,
sorghum, and black gram (Meena et al., 2017),
Hassan et al. (2018) reported a significant effect of
Parthenium extract on seed germination of some
crops. A slightly increased (4 %) concentration of

Table 1. Effect of Parthenium and Lantana on total seed germination

10%

Parameter No of 4% 6% 8% 25% 50% 75%  Control
Days
10 ) Effect of Parthenium extract on finger millet (white variety)

84% 76% 72% 84% 24% - - 85%

GP Total Effect of Lantana extract on finger millet (white) variety
germination 72% 92% 80% 96% 64% 68% 48% 96%

percentage Effect of Parthenium extract on finger millet (red variety)

94% 94% 90% 60% 20% - - 95%

Effect of Lantana extract on finger millet (red variety)
100% 100% 95% 90% 60% 55% 20% 100%
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Table 2. Effect of Parthenium and Lantana on Seedling Growth

: R Root
Crop Type of ~ Extract Germination length
weed concentration percentage 115!
Finger millet (red) Parthenium 4% i 152(;:7
: hysterophorus 6% 94% ‘ ;
8% . 90% 116.66
o
10% 60% 58.33
25% 20% :
50 "/u e %
75 % 2 =
Control 95% 100
Finger millet 49, 84%, -
(white) 6% 76% . 160
8% 72% - .y
10% 84% - 120
25% 24% - 40
50 O/o - = R
75 % - - -
; ) Control 85% 100 100
Finger millet (red) Lantana camera 4% 100% - 185 75
6% 100% 214 : 75
8% 95% 200 100
10% 90% 242 . 125
25% 60% 257 : 100
50 % 55% 142 . 250
75 % 20% - : : .
Control 100% 100 ; 100
Finger millet (white) 4% 72%, 227.27 100 -
6% 92% 204.54 : 164
8% 80% 263.63 s -140
10% 96% 231.81 00
25% 64% 172.72 ; 106
50 % 68% 145.45 C 116
75 % 48% 113.63 166.
Control

Parthenium extract was stimulatory effect of shoot
and root growth. Maximum shoot and root growth
was observed as compared to control. Rashid ef al.
(2008) also reported the stimulation of shoot length
with a slight dose treatment. The present findings
suggest that the release of allelochemicals in low
amounts stimulates growth, while greater amounts
result in inhibition of other plants. Gindri ef al. (2020)
reported that all tested aqueous concentrations of

Lantana camara affected seed germination of Avena
sativa.

Conclusion

The present experimental study results show that
Parthenium and Lantana had strong allelopathic ef-
fects on seed germination and seedling growth of
white and red finger millet variety. Its aqueous ex-
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96% 100 100

tract phytotoxicity increased with concentration.

Higher concentration of both aqueous extract shows

inhibitory effect in both varieties. Further study will

be identifying the exact allelochemicals in the weeds

which promote the growth of the test crop. : ‘
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Shriman M.G.Lodha Commerce and Shriman P.H.Jain Science College, Neminagar,

Chandwad,Dist-Nashik, Maharashtra-423101.

2022-23
MOU Under
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were dcpostted on glass

Cadmzum Sulphzde (CdS) 1h1n f Ims
on kmerzcs playcd

cost;ﬁ?e;;;e chemzcal bath route T he depositi
role to get good qualzty na f Ims with umform thzckne.ss By optimizing preparative
een obfamed The pﬁaracterzzanon of as deposzted thin films was carried out
ce morphologlcal and gas sensmg properties
diffraction (XRD), Scanning electron mzcroscopy ( YEA/I) and Gas sensmg statzc umt

Gas sensing responses of the nanoczystallme CdS thin fllms were measured by exposing as deposited
film to different gases like carbon dloxzde (COZ) Hydrogen sulphtde (HZS) and Chlorine (Cly). It was found
that the CdS thin fu iIm sensors exhibited a h:gh sensmvlty and good selectivity to Chlorine (Cly) gas at 500

ppm and CdS thin film can be used as a new type of gas sensmg material.
Thin films, Cadmium Sulphide, Nanocrystalline, gas sensing, selectivity.

Nanocrysfallme semzcona’uctzng

substrate by relatively szmple quzck and

important nocrystallzne

paramelers uniform film have b
itional, surfa

using X-ray

for the str -uctural, composl

=D

Keywords:

1. Introduction

Nanocrystalline Cadmium Sulphide (CdS) belongs to I-IV group compound of semiconducting

material. Its band gap varies between 1.2 to 2.5 eV. The CdS thin films have wide range of well perspective

applications such as field effect transistors, light emmiting diodes, photocatalysis and biological sensors [1-2]

optical coding optical data storage and sensing [3,4], nonlinear integregated optical device [5]. In recent

years there has been growing interest in developing techniques for preparing semiconductor nanoparticles

and thin films because the properties in nano form differ significantly from those of their bulk counter parts
f CdS thin

wods hgve befn used. Gas

[6,7]. Therefore much effort has been made to control the size, morphology and crystallinity

«

f CdS thin films both gas phase and liquid phase me

hase deposkl i féiﬂﬁllmdud S -
P ]po Arts, Commerce gt vacuum evaporation, flash evaporation, !‘QYﬂ
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cvaporation(ARE),sputtering and chemical vapor deposition(CVD) whereas liquid Phase .
' AR) [9‘\(;
chemical bath deposition(CBD) [11-14]. Among them, chemical bath deposition (CBD) is well kg

Wi as o N
low temperature aqueous technique for depositing large area of semiconductor thin films. It is v

electrodeposition {8], electroless deposition, successive ionic layer adsorption and reaction (SI1L,

€Y simple.
cost effective and also capable in growing nanocrystals, microcrystal and epitaxial structure un

der varioyg
growth condition.

Preciously we have reported the synthesis of CdS thin films

by different route [15]. In present
investigation CdS thin fi

Ims have been deposited using chemical bath deposition method in alkaline bath.
The structural, compositional, surface mor

phological and optical properties of the as deposited CdS thin
films were studied.

2. Experimental details

£

; _ ition of 0.1M Cadmium sulphate, 0.1M thiourea
iq. Ammonia and C;Hgﬁﬂ‘was us\ea.""lﬂrli\ti;é_lly 20ml of CdSO4 solution , 2.5 ml liq.

__ammonia and lml C:HsOH was plac;g_ti in' 50 _rpl"bealfeirz_aﬁer stiri-i;'gj for several minutesﬁgglurtiro‘n becomes

and complexing agent I

—_—

dark purple and homogeneous under déntin‘dou‘s»stirring , 15 ml .m]\f_j(rh‘io‘urea solution was introduced then
cleaned glass substrate were vertically immersed into the prepared bath at room temperature. Preparative

- 4 W # Pt % '
parameters are optimized for best quality CdS film,

—iiig

3. Characterization Techniques . =~ . O - PR Y al

The structural charactér’ilzat_ion_}_c')}' ‘t‘h_é films was camedout ﬁsing Philips (PW-3710) X-
diffractometer with CuKa radiatioh'(d:_

study of ZnS fi

ray
L5404°A) in"20 range frof'20°-80°. The surface morphological -
Ims was carried out by scanni'ﬁg‘.iilect‘ronvmi'(;fr‘bi;éb‘;')y using a Model JOEL, JSM 6360 A. Gas
sensing performance was measured by homemade stétié.'-gés sensing unit.

4. Result and discussion

4.1 Structural studies

X-ray diffraction patterns of the film were recorded on Model Bruker D8 advance AXS X-ray

diffractometer with scanning angles in the range 20 - 80 degree using CuK, radiatjon (A=1.5406 A).

jetirorg | h543
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Fig. 1 : X-ray diffraction pattern of as-deposited CdS thin films F
temperature, 1

d é\dsi&tﬁrﬁ'ﬂlm“'or;"g"lass substrate by chemical bath
ur dominant peaks at 26.5°, 30.7°, 44.0° and
are seen with cubic crystal structure

Fig.1 shows X-ray dlffractlon pattem of as-deposne
Q'adeposmon method. In the present dlffractwn pattem of XRD; fo

152.1° corresponding to the (111) (2 0 0) and ( 220 ) planes of CdS
lte size can be obtamed by applymg the Deb
the full w1dth at. half maxrmum (FWHM

is the diffraction/Bragg’s ang[e The: sample as—deposnted cds rcsulted in an average crystalllte size of

ye-Scherrer s equation, D

[14]. An average value of the “crystalli
) of the peak and 6

= 0.93/Bcosd where, A=1.5406 A for CuKa, ]3,|s

L7

approxrmately 90 nm.

4.2 Surface morphologlcalstudles ' r

n mlcroscopy (SEM) is a versatlle techmque for stud
d to study the surface morphology using a scanning

& 4

ying microstructure of thin

Scanning electro
films. The CdS thin film with 250 nm thrckness was use

-4'..*-‘

electron microscopy-

l;lg. 2. l he sur 'ace mor phol y ep()sl‘ed ( :ds on a SS ul)ﬁ I : Ir y callﬂlﬂ eleCtl on
1 I)g Of S"d
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10000 magnification the sca)e oo \Q

Fig. 2 shows a scanning electron microscope of CdS thin film at X |
is 1um the average grain size of CdS thin films is 120nm which was estimated using Cotrells methods I f ‘
The as-deposited film shows net like nanostructure with symmetry in shape. The film surface looks smoqy, .

and uniform. It was observed that the film was uniform Yellowish and well substrate covered.

4.3. Sensing Performance

4.3.1. Measurement of Gas response, Selectivity

The gas-sensing properties of CdS thin films to different gases Carbon dioxide (CO:), Hydrogen Sulphide

(H»S) and chlorine (Cl;) were studied. Sensitivity (S) or Gas response is measured as the ratio of change in

resistance of the sensor on cxposure of the target gas to the original resistance in air medium using relation
Sensitivity S (%) = =R X JOO o, 000 b sinmmepmminitisssviosimion s e (1)

< Ra
Where Ra is the stabilized rcsisiancc of sensot ‘ix-1: air 'ﬁ;é‘{iium-and Rgis "fhe resistance in the presence of

target gas and sclectivity or spccxﬁcnty is mcasurcd as thc abllny of a sensor to rcspond to certain gas in thc‘
presence of more gases. : ‘ ;

Fig. 3 depicts the variation gas rcsponSes as functlon of opcratmg tcmpcrature of nanocrystallme CdS thin

films for different gases with 500 ppm concentratxon PR

8 1 —6—H2S
—— fx- : - —.—C02 - - m—
“x —x-CI2
B o
S
2
=4 4
2]
5
[75] 3 1
$5
1
0 T 1 1 ) L 1 ; | 1 l’s"l}
30 60 90 120 150 180 210 240 270 e
Temparature (°C)

Fig. 3: Variation of gas response as functmn of operating temperature.

From Fig. 4 it is observed that nanocrystalline CdS thin film sensor shows high sensitivity at room

temperaturc for H,S gas. The sensitivity for Cl, increase with increase in temperature but in case of CO; the

behavior of thin film sensor is completely reverse.
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4.3. 2 Selectivity for Cl. Against Various Gases

& o
| The gas response of: nanocrystalline CdS thin film sensor was tested for HaS Cl, , and COx.
8
7
e - 6 — -
5
% Gas
4
Response
3
2
1
0
H2S co2 Ci2
Responcing gases
‘ Fig. 5 Selectivity of CdS thin films for \farioq_s,gﬁées at 500 ppm gas concentration .

It is observed from Fig. § that the nanocrystalline CdS sensor gives maximum response to Cl2 gas at room

temperature. The nanocrystalline CdS thin film sensor showed highest sclectivity for Clz among all other

tested gases.

Conclusion

The XRD study of as deposited nanocrystalline CdS thin films by CBD route on glass substrate showed the
cubic structure partical size 90nm. The SEM micrograph reveals that substrate is well covered and average
grain size is 120 nm. The investigated gas sensing. responce of CdS thin. film for Carbon dioxide (COy),
Hydrogen Sulphide (HzS) and chlorine (Cly). The CdS thin film sensor shows fast response and a good .
recovery times . The results demonstrated that nanocrystalline CdS thin  film can be used as a new type of

gas sensing material which has a high sensitivity and good selectivity to chlorine (Clz) gas at 500 ppm.

JETIR2305766 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | h546

116/ 223 (¥ Scanned with OKEN Scanner



www. jetir, D
© 2023 JETIR May 2023, Volume 10, Issue § Jélir.org (‘SSN‘2349-5162)
\-——-—-'

References :-

1. A. P. Alivisators. Science 271. (1996) p.933-937. -~
2. D. I klevin, R. Roth, A. K. LLim, A. P. Alivisators. Nature 389. (1997) p.699-701.

3. K. C. Sarma, R. K. bordolo, M. Sarma, J. N. Gangurly. J. Instrum.Soc. India:31 (2001) 216.

4. G.Cao. Imperical college Press.349(2004).

5. K. Senthil, D. Magalraj, S. K. Narayandas. Appl. Surf.Sci. 169-170.

6. A. Henglein. Chem.Rev.89.(1989) p.1861-1873.

7. A. fukuka, Y. Sakamoto, S. Guan, S. Ingaki, N. Sugimoto, Y. Fukushima, K. Hirahara, S. Lijima, M.
Klkawa. J Amer.Chem.Soc.123(2001) p. 3373-3374.

8. B. M. Basol, E. S. Tseng, D. S. Lo. US. Patent 4,548(1985) 681.

9. Y. F. Nicolaue, M. Dupuy, J. Elctrochem.Soc 137(1990)2915.

10.Y.F.Nicolaue, Appl. Surf. Sci. 22-23 (1985) 1061 b

I1. 5.5 Kale, U.S.Jadhav, C.D Lokhande Tnd J Pure Appl phys 34(1996) 324 x
12. A.Mondal, TK. chaudhary P, Pramanik, Sol Energy Maiter 7a 983) 431. N ﬁ
13. M. S. Shinde and R. S. Patll* "]mcrnattonal Scxences Presv” Internatlonal Journal of Material Science
and Electronics Research (IJMSER) (ISSN: 0976-6111) Vol.2 No 1-2 Jan.-Dec.2011, 17-24.

14. YA Kalandaragh, MB Muradov RK Mammedov A Khodayan Journal of crystal growth 305 (1),(2007)
175-180 !

15. U. M. Jadhav, M. S. Shmde, S N Patel and R,S PatllN]SCAIR 5 Indlan Joumal of Pure ana’App[zed
Physics (ISSN: 0019- 5596)(Vol 52) January (2014) 39 430
16. A cottrell, Intorduction to Mettallurg)‘,Amoid/Londan (1975) P. 173

JETIR2305766 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | h547

117/ 223 (¥ Scanned with OKEN Scanner



kol Results in Chemistry 4 (2022) 100488

Contents lists available at Scicncelsirect

Results in Chemistry

LIS{: VIER ! journal hb_mepage: www.sciencedirest.com/ournal rpsults-in-chemistry

i Cnmxl._w 4

Exploration of photocatalytic performance of TiO3, 5% Ni/TiO2, and 5% |
Fe/TiO, for degradation of eosine blue dye: Comparative study
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ARTICLE INFO ABSTRACT

K"-‘"“""""-" ) In the present investigation, the TiOy, 5 % Fe/TiO,, and 5 % Ni/TiO were successfully synthesized by the co-
Modified TiO; photocatalyst precipitation (GPT) method. The synthesized undoped and doped TiO; nanomaterials were employed for pho-
i:;x:m Blue (EB) tocatalytic degradation of eosine blue dye in the aqueous heterogeneous suspension. X-ray powder diffraction
XPS (XRD), scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS), High resolution trans-
BET mission electron microscopy (HRTEM), X-ray photoelectron spectroscopy (XPS), and Brunauer-Emmett-Teller

(BET) analyses were performed to investigate the crystallinity, surface morphology, elemental composition,
crystal lattice, chemical state of the elements, and surface area of the fabricated photocatalysts, respectively. XRD
indicated that TiQ, nanoparticles are {ormed in the anatase phase. HR-TEM pictures clearly showed that syn-
thesized material as a tetragonal anatase crystal lattice. The BET analysis revealed that 5 % Fe/TiO; material has
an enhanced surface area of 80.98 m?/g. The oxidation states of Fe®* and Ni%* were confirmed based on XPS
investigation. The experimental parameters like nanocatalyst dosage, pH of the solution, initial concentration of
dye, light intensity, and contact time were studied. The photocatalysis results revealed that dye removal in acidic
pH was greater than in neutral and alkaline pH. Photocatalyst efficiency of dye degradation was found to be
increased with the increase in nanocatalyst dose, light intensity, and contact time. The photo induced degra-
dation (96.45 %) of eosine blue dye is more efficient at a minimum dose of 5 % Fe/TiO, nanocatalyst (0.8 g/L) at
the optimum conditions of pH 7.0, and contact time 110 min.

ecosystem and mankind [ 13 -15]. Several traditional methods have been
proposed for wastewater treatments viz. adsorption, biological, mem-
Nanostructured semiconductors have been known for their great brane filtration, coagulation, and advanced oxidation process (AOPs)

1. Introduction

potential for environmental remediation due to photocatalytic oxida- 116261, However, some of these methods may not always be very
tion, which is induced by solar light or UV light {1-4]. Recently several efficient or feasible,
studies reveal that the wastewater released from the manufacturing in- In recent years AOPs gain more attention because of their low-cost,

dustries such as plastic | %}, textile [6,7], coatings [8], paints | 9,10, inks chemical stability, non-toxic, and ease of handling [27-2%|. In this
[11,12], etc. contains many organic pollutants which directly enter the economical process, functional semiconductors act as a photocatalyst
environment. These organic pollutants are hard to degrade and removal was irradiated with UV light. The electron-hole pairs (e, h*) resulted
is difficult naturally, causing several problems and risks to the aquatic from the electronic excitation from the valance band to the conduction

* Corresponding author.
E-mail address: wazhchaureracindraghaymail.com (R.H. Waghchaure).
' ORCID: 0000-0002-4273-5676.
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band in the semiconductor. These electron-hole pairs (¢, h*) produced
the active species hydroxyl radicals [30- 33]. These processes are surface
phenomena, which convert the organic pollutants, adsorbed on the
surface of photocatalyst into less hazardous compounds like H,0, CO,
and other organic products [34-36}. Among the semiconductors, tita-
nium dioxide (TiO;) has received more attention due to its remarkable
functional properties like thermal stability, inexpensive, safety, non-
toxicity, and efficiency to oxidize several organic pollutants at room
temperature |37 40]. The literature study also reveals' that TiO, pho-’
tocatalysis is an effective method for decolourization and oxidation of
dyes in wastewater. Despite the wide energy gap (3.2 eV) which requires
the high energy of excitations and addition the fast recombination of
electron-hole pairs are two major drawbacks of using TiOa [41-13],
Hence modifications of TiO, were carried out to achieve the objectives
and enhance this process so that UV light can activate the TiO, and
lower the recombination of electron-hole. To overcome such drawbacks
different methods like doping of transition metals with TiO, [44].
Doping has been a proven efficient method and doping with selective
metal dopants can tune the band gap of titanium dioxide [45-48]. The
nanocatalyst with lower band gap energy can be possible with the
incorporation of metals with TiO,, the transition metals like Fe, Ni, Zn,
Cr, ete. are found effective for successful doping, which aims a higher
photon absorption {49-%2]. Still, we met with several disadvantages like
declined redox potential of the designed semiconductor photocatalyst,
charge recombination by incorporated metal ion canters, and less
thermal stability that declines the photocatalytic performance of the
modified photocatalyst. Thus the effect of doping on the catalytic per-
formance of TiO3 photocatalyst is part of the research interest | 53,54 .
Hence investigation could be useful in addressing the efficient nano-
catalyst and improving our ideas to use these nanomaterials.

In the present investigations the transition metal Fe, and Ni-doped
TiO, nanocatalyst were employed for the decolorization of EB solu-
tions. The series of photocatalysis experiments using undoped TiO, 5 %
Fe/ TiOp, and 5 % Ni/TiO, was performed by varying experimental
parameters like contact time, initial dye concentration, pH, and catalyst
dose. Further, this study also reveals that modified TiO, photocatalyst
was employed in the aqueous solutions suspensions to get photocatalyst
with high surface area, and enhanced contact among the photocatalyst
and the organic molecules (pollutant) to ensure the enhanced photo-
catalytic removal and comparative study. Nano TiO,, Fe/ TiO,, and Ni/
TiO, powder were separated from the solutions by centrifugation of
post-treatment solutions. The isolated aqueous solutions containing
eosine blue as a pollutant were investigated for the effect of the number
of operating parameters on the efficiency of dye removal. Further,
various analytical techniques like XRD, XPS, HR-SEM, EDS, HR-TEM,
and BET were applied to explore the structural characteristics of the
photocatalyst.

2. Materials and methods

The chemicals consumed in the present research work for the
fabrication of titanium dioxide are purchased from Sigma-Aldrich
Mumbai. The chemicals used in the present research are used without
any further process like purification etc. Chemicals used are titanium
isopropoxide, Ferric nitrate, nickel nitrate, NaOH, and deionized water.

2.1. Preparation of pristine TiO, nanoparticles by CPT method

The titanium dioxide nanoparticles were prepared by cost-effective
co-precipitation method. For this synthesis titanium isopropoxide was
used as a basic compound to fabricate the titanium dioxide nano-
particles. Initially, stoichiometric mole concentration (0.01 mol) of ti-
tanium isopropoxide was used to initiate the reaction. The calculated
mole concentration of the titanium source was added slowly (drop-wise)
to the 20 ml of deionized water. This water and titanium precursor
mixture resulted in hydrolysis of the alkoxide and finally precipitated as
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Fig. 1. (a) XRD pattemn of undoped TiO, photocatalyst, (b) XRD pattern of 5%
Fe/TiO, photocatalyst, (c) XRD pattern of 5% Ni/TiO photocatalyst.

hydrous titanium precursor. This solution was then thoroughly mixed by
constant stirring at a low temperature of about 70-80 °C for nearly 40
min. The while precipitate of titanium hydroxide precursor was settled
at the bottom of the beaker, which was separated by the centrifugation
method. The titanium precursor was centrifuged at 300 rpm for 300 s.
The precipitate was washed with hot water and ethanol, and then dried
in an oven at 100 °C overnight. The dried titanium precursor powder
was then subjected to calcination under a muffle furnace at 450 °C
nearly for 5 h. The titanium dioxide nanoparticles were recovered from
the muffle furnace for further use.

2.2. Synthesis of 5 % Fe/TiOz and 5 % Ni/TiO, nanoparticles by CPT
method

For the synthesis of 5 % Fe/TiO, and 5 % Ni/TiO, nanoparticles, the
same method as explained in section 2.1 was followed. But, additionally,
5% dopant concentration of each dopant metal precursors i.e., Fe and Nie;
salts were added to the solution of titanium isopropoxide. The remaining
same procedure was followed for the synthesis of 5 % Fe/TiO2 and 5 %
Ni/TiO, nanoparticles. The greyish-coloured modified titanium dioxide
nanoparticles were obtained from the muffle fumace,

2.3. Photocatalysis study of eosine dye for modified TiO; catalysts

The photocatalysis of undoped TiO,, iron-modified TiO5, and nickel-
modified TiO; over eosine blue (EB) dye was examined using the ob-
tained materials. A Photocatalytic reactor fitted with a 260 Watt mer-
cury lamp was used to investigate the photocatalytic degradation of EB
dye. A magnetic stirrer, a water chiller, a safety cabinet with a control
panel, and a double jacket quartz immersion well are all included in the
reactor. The overall dye concentration varied a much throughout the
experiment. A double-beam UV-spectrophotometer with a. UV range of
200-800 nm was used to measure changes in EB dye concentration.
Another important factor that determines whether dye degrades in
acidic or basic environments is the pH. Glass electrodes were used to
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Fig. 2. (a,b) SEM images of undoped TiO, photocatalyst (c,d) SEM images of 5% Fe/TiO; photocatalyst, (e,f) SEM images of 5% Ni/TiO, photocatalyst.

detect the pH using a digital pH meter made in India. The buffer solution
of pH 3, 9, and 12 was used to normalize the pH meter before use. To
avoid the interference of catalyst molecules, the final absorbance of the
supernatant dye solutions was measured after centrifugation. The pho-
tocatalytic degradation of EB dye was calculated from Equation (1)

ap ==Y, 100 o)
Co
where C, = Initial concentration and C; = concentration at time t.
Cy is the initial concentration of EB dye and C; is the concentration of
EB dye at time t.

3. Results and discussion
3.1. X-ray diffraction analysis

The undoped TiO, 5 % Fe/TiO; and 5 % Ni/TiO, materials were
characterized using a Bruker D8 advanced X-ray diffractometer with a
Braggs scanning angle of 10-900. iz i a-c depicts the XRD spectrum of
all produced materials. The distinct Braggs reflection peaks that can be
assigned to the fabrication of TiO, nanomaterial are shown in Fig. 1 a-c.
Although TiO; can be found in three different phases: anatase, rutile,
and brookite, 20 values for different Bragg's reflection peaks indicate
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that TiO, nanoparticles are formed in the anatase phase |55-57]. The
anatase TiO crystal structure does not change much with doping con-
centrations of elements Fe>* and Ni2*, as seen in XRD peaks. Although
the little alteration or shifting of 20 values of 5 % Fe/TiO5 and 5 % Ni/
TiO; nanoparticles can easily be detected that indicates that the TiO»
material has been slightly modified due to doping since elemental
doping causes several lattice modifications in the host molecule, such as
crystal defects, oxygen vacancies, F-centres, edge dislocations, and so
on. The 20 values of diffraction peaks revealed from XRD data for TiOy;
25.08, 37.58, 47.78, 53.67, 54.80, 62.42, 68.52, 70.00, 74.79 are
marked to the reflection of (001), (004), (200), (105), (211), (204),
(116), (220) and (21 5) planes. The diffraction peaks for 20 values and
hkl planes aforesaid supports the formation of anatase TiO; nano-
material. The JCPDS data cart number 21-1272 justifies the formation of
TiO; material. Similarly, the XRD spectrum of 5 % Fe/TiQ, nanomaterial
have 20 values 25,15, 37.65, 47.85, 53.74, 54.86, 62.48, 68.57, 70.06,
74.85, indicating slight shifting of two theta values that are assigned to
the (001),(004),(200), (105),(211),(204),(116), (220) and (2015)
planes. The 26 values revealed from the XRD spectrum of 5 % Ni/TiO,
nanomaterials has also indicated the shifting to slightly lower 20 values
in comparison to the undoped TiO; and 5 % Fe/TiO, nanomaterials. The
20 values can be assigned as 24.92, 37.42, 47.61, 53.53, 54.62, 62.28,
68.39, 69.81, and 74.65 to the reflection of (001), (004), (200), (105),
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Fig. 3. (a) EDS spectrum of undoped TiO, photocatalyst, (b) EDS spectrum of
5% Fe/TiO; photocatalyst, () EDS spectrum of 5% Ni/TiO, photocatalyst.

(211),(204),(116),(220) and (215) planes. The average particle size
was calculated by using Debye- Scherer’s formula given in equation (2)
KA
e 2

pCOSo @
where D is average particle size, K is constant (0.9 to 1), p is full width
half maxima (FWHM) of diffracted peak, 0 is the angle of diffraction. The
average particle size of undoped TiO, nanomaterial calculated using
equation {1) is found to be 18.33 nm, For 5 % Fe/TiO, nanomaterial, it
was 16.70 nm and for 5 % Ni/TiO; nanomaterial, it was found to be
16,97 nm.

3.2, High resolution scanning electron Microscopy: (HR-SEM)

I 2 a-f shows SEM images of the three produced materials, namely
undoped TiO3, 5 % Fe/TiO,, and 5 % Ni/TiO, nanomaterials. Surface
micrographs of undoped TiO, showed a tight aggregation of small
nanoparticles with a heterogeneous and uniform porous surface across
the TiO,crystal lattice. Small lumps, holes, and small pits can be seen
between the agglomerations due to the tight aggregation of diverse size
nanoparticles. Nanomaterials smaller spaces are the most important
traits for boosting adsorption-related capabilities of solid materials,
especially for sensors. Fig. 2 ¢-d shows SEM pictures of a different ma-
terial, 5 % Fe/TiO, nanomaterial. A smaller cluster of nanoparticle
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lumps with a heterogeneous surface can be seen in the images. Bec

the material appears to be more porous in nature, with smaller spaces
over the crystal lattice, the 5 % Fe/TiO, has been observed to have .
larger surface area. Similarly, the SEM images of 5 % Ni/TiOz nano-
materials shown in ¥ig. 2 e-f show microscopic nanoparticles scattered
throughout the crystal structure. This material also has a heterogeneous
surface area, with nanoscopic vacancies forming throughout the 5% {\h/
TiO; lattice due to near aggregation of small nanoparticles, whic'h 1‘;111
proves the material's surface characteristics and makes it 2 suite :
photocatalyst. As also evident from BET analysis, 5 % F ef.no.z EEZJ)’
better surface area than undoped TiO, and 5 % Ni/TiO2 whxch. = inthe
due to smaller crystallite size, porous nature and crystal "?cana?s] with
case of 5 % Fe/TiO, making good porosity possessing materid
improved surface area.

3.3. Energy dispersive spectroscopy (EDS)

composition of

EDS analysis was used to confirm the el¢.=.m<:ntil]cs}wWs the EDS

undoped TiO5, 5 % Fe/TiO,, and 5 % Ni/TiO,. Fig. 3 a- 4 i
spectrum of the prepared materials, which shows the resolution € et
ments on the EDS scale and their elemental makeup. Fig. 3-a shows :!13

titanium elements are strongly resoluted at 4.5 ¢V in an undoped TiOz
material. Fig. 3-b shows the elemental composition and features a res-
olution of elemental iron and titanium in 5 % Fe/TiO. The sharp res-
olution of Ti at 4.5 eV and 6.5 eV EDS scales for iron are seen in Fig. '*b
Tig. 3-c shows the EDS spectrum of 5 % Ni/TiO,. The elemental Ni is
resoluted around 8 eV, whereas the titanium is on the same scale of 4.5
eV. The elemental Fe and Ni are successfully doped over the crystal
lattice in their substantial elemental composition, according to the EDS
spectra of all the materials. The actual concentration of Fe and Ni in
doped nanomaterials was found to be less due to the less solubility of the
dopant TiO, material. The XPS technique also backs up the EDS findings.

3.4. High-resolution transmission electron microscopy (HR-TEM)

High-resolution transmission electron microscopy was used to
examine the crystal lattice of all synthesized nanomaterials, Fig. 4-a-f
shows HR-TEM images of undoped TiO,, 5 % Fe/TiO, and 5 % Ni/TiO3.
nanomaterials. The HR-TEM mapping images indicated diverse-sized -
nanomaterials ranging from 17 to 40 nm, confirming the crystallite size
determined by XRD data. Furthermore, nearly all TEM pictures showed
the tetragonal tetragonal anatase crystal lattice of undoped and doped
TiO, materials.

3.5. Brunauer-Emmett-Teller (BET) study

The BET study was used to determine the surface area of the fabri-
cated material using nitrogen adsorption-desorption experiments on all
three synthesized photocatalysts. Photocatalysis is an adsorption phe-
nomenon, with dye molecules acting as adsorbate entities and the sur-
face of catalysts acting as adsorbent species. To make this mechanism
more dynamic, a sufficient surface area is required for an effective
photocatalysis process. As a result, examining the surface area of the
developed photocatalyst material is extremely important. The inherent
surface area and composed surface area may be easily compared as a
result of this experiment. The surface area of doped TiO, is observed to
be enlarged due to doping of the transition metals Fe and Ni within the
crystal lattice. Tzble 1 shows the values for surface area, pore-volume,
pore diameter, and corrclation coefficient. Due to its small crystallite
size and significant aggregation of nanoparticles, 5 % Fe/T; i0, material
has an enhanced surface area of 80.98 m?/g, providing it with goad
porosity. The undoped TiO; material, on the other hand, has an intrinsic
surface area of 62.25 mz/g, while 5 % Ni/TiO; material has a small
increased surface (63.25 m%/g). As compared to the § % Ni/TiO3, the
surface area of the 5 % Fe/TiO; material was augmented largely, this
may be due the small size of Fe’* jons than Ni2* jons. Overall, the
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Fig. 4. (a.b) HR-TEM images of undoped TiO, photocatalyst, (c,d) HR-TEM images of 5% Fe/TiO; photocatalyst, (e,f) HR-TEM images of 5% Ni/TiO, photocatalyst.

Table 1
BET surface area, pore volume, and pore diameter of Undoped TiO,,
Fe**modified TiO, photocatalyst, Ni** modified TiO; photocatalyst.

Prepared Material Surface Area Pore volume Pore radius ~ R®
(m%/g) (ce/g) &)
Undoped TiC, 62.25 0.355 80.54 0.9879
photocatalyst
5 % NUTIO, 63.25 0.335 79.48 0.9850
photocatalyst
S 9% Fe/TiO, 80.98 0.378 85.12 0.9989

phnlocmélyst

surface area of the doped material is increased, resulting in good pho-
tocatalytic activity of the catalyst described in the fourth section. Ac-
cording to the current BET analysis, the adsorption bends shown in F'ig &
a-c belong to type IV of the BDDT adsorption isotherm classes, which
establishes a permeable material, out of six isotherm adsorption classi-
fications according to the BDDT framework.

1221223

3.6. X-ray photoelectron (XPS) study

Figs & and 7 show the X-ray photoelectron spectroscopy survey
spectrum and individual atom binding energy curves for 5 % Fe/TiO,
and 5 % Ni/TiO,, respectively. The element composition, inherent fea-
tures, unique binding energies, and chemical states of examined ele-
ments are represented by the XPS spectrum. The standard C-1S peak
sharp at 2B4.20 eV is used to calibrate the spectrums. The survey
spectrum shown in I/ ¢-a and 7-a represents the assembled spectrum
for a specific element at specific binding energies. The titanium is the
resolution at 458 €V in both images, whereas the iron is sharply reso-
lution at 708 eV, and Ni is evident at 854 eV. The experimental data and
the binding energy curves obtained in this study are in good agreement.

3.7. Parameter optimization for photocatalytic degradation of EB dye

The photocatalytic degradation of the eosine blue (EB) dye was
calculated to take place at a wavelength of max 530 nm. The main
degradation factors for EB dye degradation were fixed after a thorough
analysis of all the parameters for undoped TiO,, iron modified TiOy, and
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Fig. 5. BET N, adsorption-desorption curves for (a) undoped TiO, photo-
catalyst b) 5% Fe/TiO, photocatalyst, (c) 5% Ni/TiO, photocatalyst.

nickel modified TiO,. The optimal dye concentration was 20 ppm, pH
was 7.0, contact period was 110 min, and catalyst concentration was 0.8
¢/L (for undoped TiO;, 5 % Fe/TiOy, and 5 % Ni/TiO; photocatalysts).
The following parameters summarize the overall results of the photo-
catalytic degradation of EB dye.

3.8. Effect of catalyst dose

In catalytic-based applications, catalyst tuning is a critical param-
eter. The synthesized catalysts, which included undoped TiOy, 5 % Fe/
TiO,, and 5 % Ni/TiO; photocatalysts, were optimized for photo-
catalytic degradation of EB dye at various concentrations in this study.
For various catalyst doses, a batch experiment investigation was con-
ducted. At high dye concentrations of 20 ppm ta 80 ppm of EB, four
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batches of 0.2 g to 0.8 ¢ catalyst doses were carried out. The gre,
degradation was 68.50 % to 89.52 % for 20 to ppm dye concentratio,
the first batch of undoped TiO,, whereas the Photocatalytic degradatic,
was found to be decreased with higher EB dye concentration s illus.
trated in Fig. 8-a for catalyst doses of 0.2 to 0.8 g. For the same EB
concentration (i.e. 20 ppm) in the case of Iron modified TiO2 increased
degradation was found. For varied catalyst doses ranging from 9-2 g/L t(‘;
0.8 g/1 for a 20 ppm dye concentration, the % degradatiqn mcreased
from 74.26 % to 96.20 %, whereas the rate of photocatalysis de[c}:'cassi %
as concentration increased, as shown in Fig §-b. In the case of : dee by
Ni/TiO; catalyst, the same pattern was seen. The degradation © p ;g N
Ni?* modified TiO, ranged from 70.24 to 93.26 % for 0-2 /L tt;]’ A
for 20 ppm EB dye concentration. As demonstrated in Fig. 6-¢, ; b
photocatalysis for increased EB dye concentration was_ foun e
lower. At EB dye degradation, the 5 % Fe/TiO2 catalyst is foun tive
faster and more efficient. As the catalyst dose is increased', more ac o
sites are created, resulting in more electron-hole pairs being genemthe
in contact with water and ambient oxygen. For this c‘ata]yst,
decreased band gap, high surface area, and superior porosity of manu-
factured 5 % Fe/TiO, are the critical variables for opth?xum EB dye
degradation. Because the declining band provides a convement. platform
for electrons to migrate from the valence band to the conductllon band,
reactive species such as superoxide radicals, hydroxide radicals, and
hydrogen peroxide radicals are formed when this el
with water and oxygen. The main keys to the successful breakdown of
EB dye, which mineralizes the EB molecules to smaller mo!ecules_», ar.e
reactive oxygen species (ROS). Because the band gap in undoped TiOz is
larger than in Fe** modified TiO, and 5 % Ni/TiOy, this efficient redox
process takes longer. ig. Sa-c depicts a collected graph depicting the
influence of catalyst dose on EB dye.

3.9. Effect of change in pH over EB dye degradation

For most catalytic-based applications on the surface, the pH of the
reaction is another important consideration, Because a change in pH
concentration controls the majority of reactive oxygen species (ROS)
and reaction equilibrium. As a result, the impact of pH on photocatalytic
dye degradation is investigated in order to derive critical conclusions.
Standard ZPC methods were used to evaluate the pHzpc of the synthe-
sized catalyst TiO,. The material's ZPC was discovered to be 7.0, Thus,
below pH < pHzpc, the catalyst surface is positive, attracting negative
dye species; but, above pH > pHgzpc, i.e. in the basic range from 7.0
onwards, the catalyst surface is negatively charged, attracting positively
charged species. {'ig. Y depicts the influence of pH concentration on the
synthesized catalyst. The figure shows that up to pH = 7.0, almost 90 %
of the dye is degraded. Because the catalyst’s pHzpc is 7.0, it can suc-

<

&
5.
i

ectron is combined .

\

cessfully attract negative charge species up to this pH range. Because the "

EB dye is anionic, the catalyst surface effectively attracts the EB dye
molecules, and there is successful quenching seen between dye mole-
cules and the catalyst surface, resulting in the maximum number of EB
dye molecules being attracted to this range over the catalyst surface and
being rapidly degraded. Whereas with enhanced pH of more than pH =
7, the catalyst surface is now anionic in nature, and the EB dye is anionic
in nature, there will be considerable repulsion between the EB dye
molecules and the catalyst, and so the rate of degradation will decrease
after pH 7.0, as illustrated in Fig. 4.

3.10. Effect of initial dye concentration

The concentration of EB dye was varied from 20 mg L to 80 mg L'
(20 ppm to 80 ppm) in the current study, with an optimum catalyst dose
of 0.8 g fixed for all EB dye concentrations. The rate of degradation by
the evaluated catalyst for EB was reduced when the concentration of EB
dye was increased from 20 ppm to 80 ppm, according to the overall dye
concentration analysis. With a fixed catalyst dose of 0.8 g/L, photo-
catalytic degradation o‘fEB dye at concentrations of 20 ppm to 80 ppm at
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Fig. 6. (a) XPS Survey spectrum of 5% Fe/TiO, photocatalyst, (b) C-binding energy peak, (c) O- binding energy peak, (d) Ti- binding energy peak, (e) Fe- binding

energy peak.

undoped TiO, was observed to be 89.20 % to 72.22 %. The rate of
Photocatalytic degradation was reported to be 93.26 % to 82.25 % in the
instance of 5 % Ni/TiO, with EB dye concentrations of 20 to 80 ppm.
Photocatalytic degradation was reported to range from 96.45 % to
84.40 % in 5 % Fe/TiO for EB dye concentrations of 20 to 80 ppm. As
the concentration of EB dye grows, so does the accumulation of EB dye
on the catalyst surface, which causes quenching between the upper
energy states of EB molecules, resulting in a decrease in photocatalytic
degradation of EB dye. Furthermore, due to the accumulation of dye
particles on the catalyst surface, the increase in EB dye concentration
prevents photons from irradiation light from coming into direct contact
with the catalytic surface. The addition of more dye particles on catalyst
surfaces inhibits the active sites of catalysts. With an increase in EB dye
concentration, photocatalytic degradation is shown to be reduced due to
the catalyst's inactivity. I'iz 10 shows a diagrammatic representation of

124223

the influence of the initial EB dye concentration.

3.11. Effect of contact time

The contact time assessment is a key parameter that determines the
real-time necessary for photocatalytic dye degradation at various dye
concentrations. Fiz. 11 a-c shows the effect of contact time for various
concentrations of EB dye ranging from 20 mg L.? to 80 mg L™\, The dye
degradation is initially quite quick, with over 80 % of the EB dye being
degraded in 100 min and approaching equilibrium, while the remaining
20 % of the EB dye concentration is degraded at a slower pace in the next
10 min. Because more surface-active sites of the undoped TiO; and
doped TiO, catalysts are available in the first stage, the degradation of
EB dye proceeds at a faster rate. These surface-active sites promote the
catalyst to degrade the dyc at a faster rate. As the photocatalysis process
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progresses, dye particles or molecules accumulate on the catalyst sur-
face, limiting the effective photon impacting the catalyst surface. With a
higher concentration of EB dye, the accessible active sites and effective
photon interaction diminish even more, and therefore the photocatalytic
degradation of EB dye declines with increasing EB dye concentration
and time. Catalyst dose of 0.8 g L1, pH = 7.0, and EB dye concentration
of 20 mg L are the parameters set for efficient degradation of the
overall concentration of EB dye. The overall contact time for the reaction
is found to be 110 min when all of these variables are kept constant.
Complete demineralization of the EB dye happens after this contact
time.
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3.12. Recyclability of photocatalyst

Stability and reusability (green chemistry merit) are two of the traits
that the ideal photocatalyst possesses. The photocatalytic degradation of
eosine blue dye by the UV light source corroborated these cnpabili‘ii_es of
undoped and doped TiOz. To assure the catalyst's reusability, the solu-
tion was allowed to settle by gravity shortly after photocatalytic dete-

doration, and then the powdered nanocatalyst was separated. The:

separated nanaparticles were calcined in a muffle furnace and then
reused three times under the same photocatalytic preparation ;on:ﬁ-'
tions. Degradation of EB dye using purt titanjum oxide was recorded for
successive four runs and which found ro be 91 % afier the fisstrun, 88M%

after the second run, 83 % after the third nin, and 79 % after the fourth.

run, respectively, while degradation of EB dye wsing 5 % Fes1i0; was
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found to be 96 % after the first run, 95 % after the second run, 92 % after
the third run, and 85 % after the fourth run, as shown in Fig. 12. [n this
method, pure and doped titanium oxide nanocatalysts are found to have
superior stability and crystanality. The investigation found that due of
the reusability of the nanocatalysts, the degree of degradation of the EB
dye decreased with each catalyst recycled. The fact that both pure and
doped titanium oxide nanoparticles do not photoerode during UV light-
induced deterioration is surprising (see Fig. 13).

3.13. Comparison of the prepared catalyst

TiO,-based nanomaterials and nanocomposites are employed for
photo-induced degradation of various dyes, thiazo dyes, azo dyes, her-
bicides, color matrix, and effluent from fast-growing pharmaceutical
sectors, chemical waste, and .industrial effluents. The comparison is
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Fig. 10. Effect of initial dye concentration for degradation EB dye for undoped
TiO,, 5 % Ni/TiOz and 5 % Fe/TiO, at pH = 7.0 and 0.8 gL’ catalyst.

based on similar types of TiO,-based nanomaterials utilized as photo-
catalysis for photoinduced degradation of various organic contaminants
and colors reported in the literature. For the degradation of EB dye, the
developed modified catalyst was used as a photocatalyst. In a 20 ppm
dye concentration in a slightly alkaline environment with a contact
period of 110 min and a catalyst dose of 0.8 g/L, the results are
extremely efficient and significant for the degradation of EB dye. The
comparative study among the present photocatalyst and reported ZnO-
based materials for photocatalytic degradation of various dyes is rep-
resented in Table 2.

3.14. Photocatalytic reaction mechanism

Fig. 14 illustrates the possible photocatalytic reaction pathway of EB
dye applying 5 % Fe/TiO;. The three main species involved in the
photocatalytic degradation of the EB dye solution are hydroxyl radicals,
photogenerated holes, and superoxide radical anions [65-07]. Major
factors in the photocatalytic degradation of organic dyes include hy-
droxyl radicals and photogenerated holes. Under visible light, the same
amounts of holes (h') are discharged in the valence band while the
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study for EB dye degradation at 5 % Fe/TiO, at pH = 7.0, catalyst dose 0.8 g/1..

electrons in the valence band are stimulated to shift to the conduction
band. Dissolved oxygen (02) combines with electrons in an aqueous
solution to create active free radicals like OH, O,, and so on. With the
help of electron donors (H20), the separated holes will react to create
active OH free radicals. The resultant h* and other free radicals,
including OH, 0O,, and others, then attacked the surface-adsorbed EB
molecules, causing decolorization and opening-ring processes.

4. Conclusions

The Jow-cost and efficient CPT technique was used to synthesize
TiO2, 5 % Fe/TiO,, and 5 % Ni/TiO; nanomaterials. The modern
analytical techniques like XRD, SEM-EDS, HR-TEM, XPS, and BET ana-
lyses were performed to explore structural,
elemental analysis of the synthesized nanomate
investigation confirmed the anatase phase with tetragonal crystal lattice
of TiO; and augmented surface area for 5 % Fe/Ti0,. All three photo-
catalysts were utilized for the UV light-driven degradation of the EB Dye.

morphological and
rials. The analytical
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prepared TiO, and 5% Fe/TiO; catalysts at
EB dye.
The 5 % Fe/TiO, photocatalyst was found to be more efficient in the A
destructi

on and decolorization of the EB d
which is attributed to its enhanced surface area. At the optimized pa-
rameters; catalyst dose = 0.8 8/L, pH = 7, and initia] dye concentration
/TiO, was exhibited potent degradation ability
gradation of the EB dye in just a 110 min. More-
over, the reusability of the photocatalyst was tested by performing the
four cycles of the experiment and which revealed that there was a small
declined in the photocatalytic activity of the catalyst and highlights the

reusability and stability of the photocatalyst.

with 96.45 % photode:
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Fig. 14. Photocatalytic reaction mechanism.

Software, Data curation, Writing — original draft, Writing — review &
editing. Bapu Sonu Jagdale: Supervision, Writing - original draft,
Writing — review & editing.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data availability

No data was used for the research described in the article.

Acknowledgment

Authors gratefully acknowledge central instrumentation facility, 119] I Sl

Savitribai Phule Pune University, Pune and STIC, Kochin, Kerala for
characterization of samples. The authors also would like to thank
Loknete Vyankatrao Hiray Arts, Science and Commerce College Pan-
chavati, Nashik (India) and Mahant Jamanadas Maharaj Arts, Com-
merce and Science College Karanjali, Peth (India), Department of [21] H.
Chemistry, and Department of Chemistry, Arts, Commerce and Science °

College, Satana, District-Nashik, for providing necessary research ) : 7.”“‘1‘.":':-;‘: 1ln.
facilities. ‘ (22) '

[20] !

References (23]

{1] A. Rani, R Reddy, ¢

P81 a

(4] 1

s i : toptalytic dezrg
[2] M. Naushad, S. Rajendran, F. Gracia, eds., 2019. Advanced nanostructured 3 01 Y- 3433, )
materials for environmental remediation. Springer International Publishing.

1

128/ 223 (¥ Scanned with OKEN Scanner



RH. Weghchaure et al
(238) B Bt S Sopawane. BA Bhanvese, 8.8 Gunfekar, Nawom i sine-fazed
e uudation proc i wastowiter Neaimentl ¥ RV, (Jm.r.x.l
e Inie wm- ony 1 (20163 175 1RO,
{26) S G wabu LN i S K. Jakhera M
i L Synergran :'nw uf
ig {vt’h'\i‘b vaing Cul) T10,- 760, Ulrason Seaachen:
8224

[27) RE Waphds

Procey

3 Rhin.

for the deg

Asdiokkamay,
wlation

S 20199

vt

TR Proxess

“medified onc oxide

aure, VA Adale, BY. Jagdale, P . Koif, fo'
Hicient, mdhm:nml m. far phe w'om'.\ i degr
J v:)'-enm gse serpor as part of eavironmental veebfoati
mun {2022), 109450,

g VAL Ray, F
s as promisiy photacarslysts, N

oy

28]

COPt pragress i magnefic roa oxide- somcnadiyotag
noscate 7 (1) (20

1291

[30) b (s, . Nandi, T:

giadation vr

v ARCASO composiie
tight retad

31)

{32}

ity of rody
), 115438,
hed, AL Elgorban, L1
acctenal patype 2ans
& for phulocatalytic and antimiaob

genetation over T, for
Chem tag $c
et ANMTR

tur the syndhes of

[33] Baju. §.S, Khan,
Cube. Q)

applicating,

(34)

UI0-64 (Zn) eoupled with
ted dyve cezmadation, L Colloid

135) sod phototatslitic degrads

. Envican

2 of persistent

Napetechnel, Mom®. Manage. 13

(36)

Preawivk-Zagag, P Zub
perties of 190,

Radecka,
Lo 1007 (29318) 327 -326.
uit, Three

mepbrane
vader

sonumaterisls,
i.Jd, Cui, ¥
2 polydor

Tar Gy

V.M Sy

ractetiaaion of :l) id

{391 Sivayues
A0 wanoprticles aod U

m ef arodycs, bootnzical

akvmar, P

kasan: rimerayan,

donpacations I

121 (2015)

hvac degradati Loviron

{40] W Saiziua W, Kbojasieh 3 Salavat-Nissait, S
v of yes uve
sarcicles. |
wada. B

imtertue

S R0 0
ght driven photocatalvt.
430 (2018) 145154,

AL Syntdesis of |'\':,omv-n:1: TH

(41

curcumin

. 4. Photochem

42}

(431

(44}
icaied by CPT micthod
i Criem. Sog. 98 (9)

10O 3eNSe AT
{U21), 100126,

{45) © Cliah, A, Haider, N, Khalid. ¢

ation of Congo red dye, Spe
204 (2018) 150157,
H Song, (. Chen, ¥, Yang, N. Xu "{ J‘ C Li

{463

47

(48]

[49]

150}

(54

[52)

(53]

(541

(55)

[56)

[57]

(58]

[59]

[60]

(61

[62]

[63]

(64)

[65]

[66]

671

129/223

oy s

Results in Chomisyyy 4 €2022) 100255

4 .-1-um W, Khiin, & Klan, L Uddue, W Raza, M. Shoet
jry by tining of vructural w
spacticies, 1. fle

AN =

eloctricsl

Fubaneed photocatalyde ac i
& Cr (8 Invorporated T
0L 7215,

. i Siwech. 8, Kumar, A
photreataiviic ond photaelecis g
el methy iens blue, Opt, Taser Teehnol. 116 (2 -
1 Raguraan, KS. tamnt, Synthesis and an alysing the strue uril,
feal, photocatilyiic and repgneto gf
by i gel technique, App!
V. $ubi
docoloviz:
3220165 5.4 31%

alytic. prope
3b vrsetho

propurts
[BIOR)]
MAL Khe

psrphclo
Cuj 10 mamopasiile
A Fshaght 8 R frssomy K hs
s apud 1nves
Cirradiation, U
wikiam. W Pecharape, Structurd
of Min and Zn codaping on 1i0, prepared by singhe step Serof
Hadiat, P'hvs. Chem, $71 (I.O"UJ l(?n7l 4,
V. Moiadi, MB. un, A Blaciburn, RA Herning
visible light phietoc Wity f:f Fe doped TiO; 1
process, Appl. Surtl. Sci. 427 (20181 791 799,
€M Magdolane, GALA, Privsdhatsing. K Ky
Synthesis asd charactevization of TiO, dispest cobs'i fe "
stigation of phatotatalytic perimimasace nf i
nterfaces 25 (20214 101255,
b and 2-D morphology of nietal catic
ivity, Appl Sarl

asrien of phatacatalyl

Slrrston, Sonoc

i(‘ w3 and phiot

ot in

5.‘_/;;.;"“ A TRy

tucrowave inett
degradation dye, Surl.
PoBenjwal 1 Del kb ke
1) TIO, and investigation of their photocatslynic &
(2018) 26
C. Negi, P kandwal. J
Carbon-doped titapium dioxide nan
acuvity. Appl. Sue. Seio 554 (2021
P Nakal D. Das, Seif-doped 110
anztase and l(L); soratile |
superionity in phatec
(20185 110511 15,
\1 H Elabitsrd. S Ahmadvand. A d
cataivhie activiny of Tilr; anatase ond rudls
Semicond. Process, 84 (2018) 10 16,
M. Alabiha. S,
paotadegiadation of Riadamine b dec s 3
B d\m.\lu\‘! Sustaunibd

Rawvat, M. Sharea, H. Sharnsa, G. Dalapatn, O Dy w/‘

sible tight driven phatoeatal

particles [oy
id
mowires in TiO B st
deins

Atirzo

suppanted montmoritonite
\sieas. 44 (20213, 100950,

RS, Lariani. A Esinacihi. A, Martezaali, € Dehgharpour, Photovsr
and degrad, of methvlene dlue on Ti0)s nane
(2016) 7143-7154.

C 1, Y. Gao. L Zharg, 1. Xue. H. Fang,
GO/ TIOZ conupasites as a highly active ply
orange, J. Mater. Res. 33 (10} {2020) 13 RN
M.H.K. Neon, M.S. Islam, 2019. MoO; and Ag co—syndlcsnzed TiO; as a novel
heterogencous photocatalyst with enhanced visible-light-driven photocatalytie
activity for methyl orange dye degradation. Environmental Nanotechnology,
Monitoring & Management, 12, p. 100244 14.

M. Sangareswari, M. Meey 'ka
potvner moditied 710,
suaament, ¢
S Chhirida N Zone RO Achou
ed Ti0y o dve o
LV-Asible treadiaiions

sized partivies, Opiix

Wasirwaict

tused on i

O Witocataly sia

VL)

05 A1 an 2 '&\w
. Res. 2S5 {11

Synergy U
14018614027,
A Shokri, K. A
phuta

Sed ol

haapoor, D. Soodbar, Evatuation of o moditied 110, {60 -8 -Ti0
vst Jor degradation ot 4 pitrephendd in ruch by
response surtace methodalogy based on the conra! composite deugn, Jo Envio

Chem. Fag. 4 (1) (2016) 585 398,

‘»1 ’\'l Mohamed, G ('Lm*m K& Khairon, Fib

THO-CNT hererastruc &

organic pollutaots and l'u‘id( ra. l l- n C b 2 {37 (201571 18471859,
RH Waglichaure, VA Adale, B.S. Jagdale, Pl s acdaoiy of
methylene blue. thodamune B, methy] orange 1 * by

madified Zr0 nanscatalysis: a conciae 1 ua (A
109764,

RS Shinde. S D, Khanmnay,

MR Painl v.A Adole, w8 Kol ¢ ¥
K. Habwar, RAL Shinde, TR, Pewar, BS Jazdaie, ALV, Patl Svnihesis and
cliaracterieatian of 220/C00 nanucormpostivs @ un off
sepser for envicemmental remedianion, Sty (8 ganonsi
(2022) 1045-10486.

Deslirane.

tive photacatalystar

o Meiter 3103

== Scanned with OKEN Scanner



Results in Chemistry 5 {2023) 100773

e T s ntants Tists available at StiendeDirect

Results in Chemistry

___journal homepage:. v.f'»vw.sciqncedirect;com/jour_hgliresuIts»ln-chemistry

Visible light prompted and modified ZnO catalyzed rapid and efficient
removal of hazardous crystal violet dye from aqueous solution: A
systematic experimental study

Ravindra Haribhau Waghchaure *, Vishnu Ashok Adole b Sachin Shivaji Kushare ¢ Rahul
Ashok Shinde ¢, Bapu Sonu Jagdale"

2 Department of Chemistry, Mahant Jamanadas Mahargj Arts, Commerce and Science College, Karanjali, Taluka-Peth, Nash
Pune University), Pune, MH, India
b pesearch Centre in Chemistry, Loknete Vyankatrao Hirdy Arts, Science and Comumerce College, Panchavati, Nashik 422003 (Affiliated to Savitribai Phule Pune

University), Pune, MH, India
© Department of Chemistry, K.K. Wagh Arts, Science, and Commerce College, Pimplegaon, Nashik 423104 (Affiliated to Savitribai Phule Pune University), Pune, MH,
India

4 Department of Chemistry, Arts, Scienc

ik 422 208 (Affiliated to Savitribai Phule

e and Commerce College, Manmad, Nashik 423104 (Affiliated to Savitribai Phule Pune University), Pune, MH, India

ARTICLEINFO ABSTRACT

el-doped zinc oxide were tailored by the economic co-precipitation

Zinc oxide, iron-doped zinc oxide, and nick
1 investigation. The opti-

Keywords:
method. The hexagonal structure of the prepared samples was affirmed by structural

3.5% Fe/ZnO photocatalyst

Crystal violet cal investigation confirmed that doping of Ni and Fe metal ions tune the band gap to 2.96 eV and 2.93 eV,
SEM . _ respectively from 2.99 eV. The porous and voids across the surface of the photocatalyst were confirmed by SEM
Electrolyte experiment - """ “analysis and the elemental composition was validated by EDS. The 3.5 % Fe/ZnO was found superior photo-

catalyst to decolorize the cationic Crystal violot (CV) dye due to its small band gap and porous surface of the
catalyst. It degraded almost 99.88 % CV dye within 60 min only, which was faster than 3.5 % Ni/ZnO (95 min)
and ZnO (120 min). The competitive adsorption effect by strong ionic effect shown by anions can define the role
of reactive species such as hydroxyl radicals, and superoxide anions in presence of CV dye.

amount of dissolved oxygen that is available and affects the aquatic
ecosystem. Numerous of these dyes are difficult for biological processes
to break down, which keeps them in the water for a longer period and
endangers both mankind and the environment’s flora and fauna
[16-19]. To remove organic pollutants and help clean the environment,
this wastewater is targeted before it is discharged into water sources

1. Introduction

Industrial textile waste has high concentrations of organic contami-
nants, especially coloring agents [1- 4]. There is a significant risk to the
environment from the release of this industrial waste into water sources
without first being purified. Azo dyes are the primary class of dyes that

may be utilized in the global textile industries and are in charge of [20-23].
producing color [5-7]. Adsorption, coagulation, chlorination, flocculation, and filtering are

According to the literature review, the world’s textile manufacturers classified as old physical and chemical processes that are less effective at
discard between 15 % and 20 % of all dyes, which are then discharged eliminating organic contaminants to simple minerals [24-27]. These
into water resources [8-11]. Even at extremely low levels, these dyes are contaminants have the capacity to produce metal complexes, which can
visible in water and significantly degrade water quality. Additionally, result in a number of issues and take time, and become less practical
they have a negative effect on the environment by decreasing the [28-30].
amount of light that is available underwater, which directly affects the Researchers have recently been more interested in advanced oxida-
process of biological processes [12-15]. Additionally, because they tion processes (AOP), particularly photocatalytic processes, which have
contain dyes, the turbidity of the water is increased, which lowers the great potential, are cost-effective, and are important in the wastewater
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treatment process, The efficacy of these methods depends on the gen-
eration of reactive species, primarily hydroxyl radicals (¢OH), which
play a role in transforming organic contaminants by causing them to
degrade into simple minerals (H20 and CO,) ($1-35] Fig. 1.

After exposure, the reaction is started on the surface of the semi-
conductor photocatalysts as such 2102, TiOy, and ZnO, etc. by UV/
visible light. Electronic excitement from the valance band is transferred

via reaction to the higher energy conduction band to create electron-
hole pairs [30-39]. The redox reaction is aided by these electron-hole
pairs, which also contribute to the oxidation of the organic pollutant
by producing more energetic hydroxyl radicals. The selection of the
photocatalyst, which determines its capacity to generate electron-hole
pairs and, ultimately, hydroxyl radicals, as well as jts ability to absorb
light, is a key factor in how the process turns out (40-43], Due to the

Optical features, lower ri Properties, and an easy-to-
use, cost-effective synthesis methods, recently, ZnO semiconducting

tracted a lot of attention since they have proven to be

organic and hazardous pol]

transition metal ions can change the band gap, which lowers the
recombination rate of the active species, namely electron-hole pairs, and
ultimately results in a notable improvement in the doped catalyst’s ef-
ficiency over undoped Zn0 [54-58], Accordingly, the co-precipitation
methoqryy‘ashqsed to create a Ni/ZnO, Fe/Zn0O photocatalyst with vary-
ing concentrations of dopant Ni and Fe metal ions, with 3.5 % Fe/Zn0O
emerging as a potential catalyst for the degradation of the CV dye in
comparison to the other nanomaterial. With a pH, contact time, catalyst
dose, and other factors optimized, the concentration of Fe as a dopant
was determined to be 3.5 %, which was found to be moderate to change
the characteristics of ZnO suited for the effective breakdown of the
organic pollutant.

The investigation reported displayed the potential of 3.5 % Fe/Zn0O
as an efficient photocatalyst in the deterioration of CV dye almost 99.88
% in a short time of 60 min than bare ZnO and its nickel-doped catalyst.
Furthermore, its stability and reusability were confirmed by repeating
the successive use of the catalyst for up to 4 cycles. The involvement of
reactive species was traced by electrolytic experiments and analytical

Simple
mincrals

Fig. 1. Photodegradation mechanism of GV dye.
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-energy decides the degree of photoexcitation of the electrons,
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techniques like SEM, XRD, UV'VISlbkf’ an.d EDS. to validay, , _—
of photocatalysts. The present investigation might be Provey o,
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nificant step towards future research in the field of photocata]ys-la
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2. Materials and methods

Zinc nitrate, iron nitrate, nickel nitrate, NaO.H, and CV dye, Were )
chemicals that were acquired from the commercial lab and used Withoyy

Afurther purification. Deionized water was used to make a stock solutio

of the dye at a concentration of 100 mg/L. Later on, déifmlzed water
from the prior stock solution was used to make all experimental soly.
tions in the concentration range of 5, 10, and 15 mg/L.

2.1. Preparation of pristine ZnO nanoparticles by co-precipitation method
(CPT method)

The precursor (Zn (NO3),-6H,0) and NaOH were used Fo create erO
NPs utilizing a cost-effective co-precipitation process. During synthesis,
0.02 M of zinc nitrate was added 10 a beaker of deionized water and
stirred continuously for 40 min at room temperature. Add 0.02 M NaOH
drop wise to this solution over the course of the next 30 min while
stirring constantly with a magnetic stirrer set to 85 °C. At this point, the
solution turns turbid and reaches a PH of 12. Keep the heat on for the
next four hours. Furthermore, this solution was centrifuged for 20 min
after being exposed to ultrasonic for 20 min, and after being thoroughly
cleaned with solvent ethanol and deionized water; the white product of
Zn0 was isolated. The isolated product was dried in an oven at 100 °C
for an entire night, ground into a fine powder with a mortar and pestle,
and then calcined in a muffle furnace at 550 °C for four hours.

2.2. Tailoring of Fe’* doped ZnO and Ni2* doped

ZnO nanaparticles by
co-precipitation method

For the synthesis of iron and nickel doped modified ZnO nano-
particles, the same method as explained in Section 2.1 was followed.

But, additionally, 3.5 % iron (1) nitrate nonahydrate as a dopant pre-
cursor was added to the solution of zinc nitrate to prepare Fe>* doped
Zn0 (Fe/Zn0). The nickel(IT) nitrate hexahydrate as a dopant precursor
was added to the solution of zinc nitrate to prepare Ni2+ doped ZnO (Ni/
Zn0).

3. Results and discussion
3.1. UV-Visible absorption studies

It is significant to record the UV-Visible
nanomaterial because from this we calculat
corresponding nanomaterial to sup
The UV-Visible spectrum of b
recorded from which red shift
modification. Fig. 2 a) revealed

spectrum of the tailored
e the band energy of the
port the formation of nanomaterial.
are ZnO, Ni/ZnO, and Fe/ZnO was
indicated the accomplished of surface.

the combined absorption spectra of bare
Zn0, and modified 2n0, whereas Fig. 2 b) revealed the combined Tauc

plot of the ZnO and modified ZnO. From the observation of the ab-
sorption spectra and Tauc plot, it was revealed that the Fe/ZnO, and Ni/
ZnO display the red shift and their band gap value was found to be 2.99
eV of Zn0, 2.96 eV of Ni/ZnO, and, 2.93 eV of Fe/Zn0, This band gap
by
considering the same nanomaterial with a Jower band gap leads to
maximum photoexcitation of electron and contribute to enhanced
photocatalytic activity and vice-versa for nanomaterial with a higher

band gap. From band gap energy value, it validated the superior cata-
lytic activity of Fe/ZnO over Ni/ZnO and ZnO.

3.2. X-ray diffraction (XRD)

In a muffle furnace, the bare 7Zno, Ni/Zn0, and Fe/Zn0O were
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Fig. 2. (a) Combine UV/visible absorption spectra (b) combine optical band
gap of bare Zno, Ni/Zno, and Fe/Zno photocatalyst.

calcined and confirmed by XRD using the model D8 advance from
Bruker AXS GmbH. (Germany). The results from Fig. 3 showed that the
material is in the crystalline phase, and the Braggs reflection peaks
confirmed the existence of a hexagonal ZnO crystal lattice. Assigned
diffraction peaks are 32.0, 34.66, 36.48, 47.74, 56.82, 63.06, 66.50,
68.18, 69.24, and 77.10 to the reflection planes (1 00), (002), (101),
(102), (110), (103), (200), (112), (201), (202) planes. The absence
of any signs of the other component in the spectrum confirmed the
material’s purity. The 2 Theta values of the Ni/ZnO and Fe/ZnO
diffraction peaks are almost identical to those of pure ZnO. The 2 Theta
value is significantly changed by the moderate dopant concentration,
then sift in the 2-Theta value is due to the successful incorporation of the
iron ion into the lattice of the ZnO seen from the XRD. The formation of
the ZnO nanomaterial is aided by the aforementioned diffraction pat-
terns. The average particle size is an important property and can be
calculated by using Debye-Scherer’s formula [D = KA/p COS 0] in which
D is the average particle size, K is constant (0.9 to 1), p is FWHM of the
diffracted peak, 0 is the angle of diffraction. The calculated average
particle size for ZnO, Ni/ZnO, and Fe/ZnO are 26 nm, 22 nm, and 20 nm

respectively.
3.3. High resolution Scanning Electron Microscopy: (HR-SEM)

The surface, surface morphology, and voids/pores of the produced
nanoparticles are all extensively described in the SEM (Scanning Elec-
tron Microscopy) photos. Fiy. 4 a to b show SEM images of pure ZnO, ¢
to d show SEM images of Ni/ZnO, and e to f show SEM images of Fe/
ZnO. The outcome demonstrates the hexagonal crystal structure of the
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Fig. 3. Combine XRD pattern of bare ZnO, Fe’*/ZnO photocatalyst, Ni**/ZnO
photocatalyst.

ZnO, and some voids have developed all over the surface. While the Ni/
ZnO surface morphology shows hexagonal-shaped nanoparticles with a
distinct size. Fe/ZnO is a promising nanomaterial for catalytic perfor-
mance because of the shape of the material, which exhibits cavities or
pores over the surface.

3.4. Energy dispersive spectroscopy (EDS)

EDS technique gives full information about the elemental composi-
tion that is present in the designed nanoparticles. The elemental
composition of the designed nanoparticles is in agreement with the
reference shown in Fig. 5 (a-c). The element zinc scales up on the peak at
8.5 KeV, while oxygen scale-up at 1.0KeV, and Nickel at 7.5KeV, Fe
appeared at 8.5KeV. All information regarding series, elemental
composition, and atomic wt % are tabulated on the EDS spectrum as
shown in Fig. 5 (a-¢).

3.5. Photocatalysis study of Crystal violet (CV) dye for modified ZnO
catalysts

Deterioration of the Crystal violet CV) dye induced by UV/visible
light to affirm the potential of tailored ZnO, and transition metal ion (Ni,
Fe) incorporated ZnO photocatalyst. The early stage of the experiment
involves the observations of which first the solution consists of a pho-
tocatalyst of 0.05 g in a 100 m! 5 ppm solution of the CV dye. After-
word’s second observation was recorded in the dark, and lastly, the CV
dye solution was under UV light but in absence of the catalyst. The latter
experiment was performed from t = 0, and catalyst dose in the 0.1 to 0.7
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R.H. Waghchaure et l.

Fig. 4. (a,b) SEM images of bare Zno photocatalyst (c,d) SEM images of Ni/ZnO photocatalyst, (e,f) SEM images of Fe/Zn0 photocatalyst.

/L and dye concentration in the range 5 mg/Lto 15 mg/L, reading was
taken after 5 min intervals and measurement was done with double
beam spectrophotometer (UV-Visible) at an absorbance wavelength of

CV dye ™™ 590 nm. % degradation of dye evaluated with the help of the
Eq. (1)

% Degradation = [(Cy - C,)/Cy x 100] (¢)]

3.6. Photocaralytic degradation study of the tailored nanoparticles

Over cationic CV dye, the effectiveness of customized catalysts ZnO,
Ni/ZnO, and Fe/ZnO were evaluated. Using a double-beam spectro-
photometer to record absorbance at 5-min intervals, the rate of degra-
dation of CV dye was measured. Cationic dye at 5 ppm and specially
formulated photocatalyst added. The initial experiment is depicted in
I'ig, 6, which shows that the absorbance of CV dye at a concentration of
5 mg/L is unaffected by visible light in the absence of a catalyst. On the
absorbance of cationic CV dye, there has been a minimal influence both
in the presence of a catalyst and in the absence of light. The third

133/223

'@
ysts made of ZnQ, Fe/ZnO,
and Ni/ZnO (0.5 g/L) in the presence of UV /v

observation was also made using photocatal
isible light and CV dyeata
concentration of 5 ppm. In nutshell tailored nanoparticles display su-
perior catalytic activity to destruct the cationic CV dye.

3.7. Effect of initial dye concentration

To confinm the effectiveness of customized nanoparticles ZnO, Zn0,
Fe/Zn0, and Ni/ZnO in the degradation of dye as shown in Fig, 7 a—
Cationic CV dye was considered an organic contaminant in this context.
A sample of CV dye with an initial concentration of between S and 15
mg/L was taken to assess the superiority of the three photocatalysts
listed above. In comparison to 3.5 % Ni/ZnO, which requires 95 min,
and bare ZnO, which requires 120 min for complete decolorization, Fe/
ZnO acts as a superior catalyst under UV light irradiation for a specific
period of time, degrading roughly 99.88 % of S ppm CV dye concen-
tration in just 60 min. This might be due to the incorporation of metal
ions into host ZnO could tune the band gap, and enhance the optical; and
structural properties of the resulting photocatalyst, which was more into
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Fig. 5. (a) EDS spectrum of bare ZnO photocatalyst, (b) EDS spectrum of Ni/
ZnO photocatalyst, (¢) EDS spectrum of Fe/ZnO.

Fe/ZnO. It was notable that as the dye concentration raise further shifted
the degradation to lower might due to less availability of OH* and lower
interaction of the surface of the catalyst wrap with the dye molecule and
photon of light.

3.8. Effect of catalyst dose

This parameter depicted in Fig. 8 a-c is crucial to decide the exact
amount of catalyst loading for the complete mineralization of the CV dye
under optimized conditions. This testing was done in the range of 0.1 g
to 0.7 g under UV light irradiation and it was clear that a very small
amount of 0.5 g photocatalyst was required for the mineralization of 5
mg/L CV dye concentration. Such an amount can highlight the efficiency
as well as the economy and green nature of the photocatalyst. Further, it
was seen from the experiment that an increase in catalyst loading in-

creases the percentage of deterioration up to a certain point, which then -

falls down due to the scattering of photons from the surface of the
catalyst,
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Fig. 6. Effect of light irradiation and catalyst on dye degradation.

3.9. Electrolyte experiment

A crucial effect of the anions on the destruction of the organic
pollutant has been discussed due to their presence and interference by
competitive adsorption. These inorganic anions such as carbonates,
chlorides, phosphates, and sulfate present in water and wastewater are
found to be basic. [ig. 9 displayed the comparison of the anionic effect of
having a concentration of 0.05 M over the absence of an anion test in CV
aqueous solutions, anions interfere and lower the percentage degrada-
tion at a certain point. These anions strongly interfere with the deteri-
oration of CV dye by stronger adsorption over the surface of the
photocatalyst than the CV dye molecule, because anions have stronger
ionic strength and the ability to trap positively holes and reactive hy-

" droxyl radical to reduce their percentage on the photocatalyst surface
-—-—and thereby reduce percentage degradation of CV dye. The HCO3 be--

longs to the divalent charge and displays higher ionic strength than
single valance ions such as Cl and PO3 and shows higher competing
adsorption. Furthermore, the presence of NOs_ reflects a lower effect on
the degradation of the CV dye when UV light is turned on. In a nutshell,
the overall inhibition effect is validated by the formation of less reactive
radicals in connection with competitive adsorption during the course of
the degradation experiment.

3.10. Reusability of photocatalyst
To meet green outcomes for environmental safety and reduced

chemical waste the produced nanoparticles must have stability and
reproducibility, which lowers the time and enhances the economy. The

_efficient Fe/ZnO for the deterioration of the cationic CV dye was further

tested for stability and its reproducible nature. The photocatalytic
experiment was assessed for the four successive run and their efficiency
was assessed. After completion of the experiment, the solution was kept
for a certain time to settle the photocatalyst, then the liquor was
removed and the rest compound was centrifuged the isolated product
was subjected to drying and then calcined at temperature and reused for
the experiment, From the graph, it was clear that the Fe/ZnO catalyst
bears good stability and has reproducible properties. The catalyst
showed superior nature in the discoloration of CV dye and its activity
remained almost the same after each successive run of the experiment
(Fig. 10).

3.11, Comparison of the prepared catalyst

The variety of dyes (azo, thiazo, color matrix, etc.) is get photo-
disintegrated by many semiconducting nanomaterials out of which Zn0
and ZnO-supported, doped nanomaterials are widely used in this regard.
The comparison of the present reported photocatalyst ZnO, Ni/ZnO, and
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Fig. 7. Effect of initial dye concentration for degradation CV dye (a) for bare
Zn0, (b) Ni/ZnO, (c) and Fe/ZnO.

.

Fe/Zn0 with other ZnO-based nanomaterials from literate are done to
know about the significance of the present photocatalyst. The tailored
nanomaterial especially Fe/ZnO was used for the photodisintegration of
Crystal violet dye (CV) and found to be efficient, it degrades almost
99.88 % CV dye in just 60 min. The potential of ZnO-based material over
the degradation of different dyes compared with Fe/ZnO catalyst against
CV dye is tabulated in Table 1.

4. Conclusions

Successfully tailoring the Fe/ZnO, and Ni/ZnO by economic co-
precipitation method, their potential applicability for the deterioration
of cationic CV dye was performed under UV Visible light. The tuning of
band gaps and the crystalline nature of photocatalysts make them better
and more stable photocatalysts especially Fe/ZnO which was quite su-
perior due to the small band gap energy confirmed by UV-Visible
spectra. Furthermore, their stability and performance were validated by
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Fig. 10. Reusability tests for modified ZnO catalysts at CV dye,

a reusability experiment, which affirmed that after four successive runs
efficiency remain nearly the same which highlights the potential nature
of Fe/ZnO as a photocatalyst in the removal of organic pollutant and
keeping the environment safe. Additionally, a trace amount (0.5 g/1) of
Fe/ZnO catalyst is sufficient to deteriorate the organic dyes effectively,
in this case, 0.5 g of Fe/ZnO could degrade nearly 99.88 % cationic CV
dye. This catalyst might be an eflective photocatalyst in the removal of
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Abstract
Introduction: In the introduction part, there is a details backgrolu'n'd related to the to'pié'of steps for young
“adults' health and an introduction to their health. s i o i '

The literature review consisted of a detailed discussion "zib(_)ut"“'é'i‘fﬁ;fent topics of the

Literature review:
ecovery of young adults. "

research. There is also a theory that is related to the health r

Methodology: It contains the steps that have been followed in ihc-wﬁolg research and the process of data

collection that is used in the present study.

Findings: Findings of the research shows the total collection of data from different secondary resources that

are gained by the researchers.

Discussion: In the discussion, there is shown the similarity and dissimilarities that have gained in the literature

review and the findings.

Conclusion: The conclusion shows the overall summary of the research that has been gained from the study.

Keywords: Mental health, young adults, physical health, physical activities, depression
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Introduction S g

The physical and mental health of the young generation must be maintained as they are the 1y

ary
source of productivity for any country. It has been seen many times that, as they are not mature enough 4

young time, sometimes they are engaged in different activities and habits, which are not suitable for
health (Salaheddin & Mason, 2016). Nowadays,

lhcir
the addition of internet games, too many social medi,

activities, different online poker games related to prizes or rewards, different kinds of addition of food, alcoho|

and other harmful addition may hamper the physical and mental health both being faced by amount young

generation. In the year 2022, it is seen that the

pound people of UK in 68% respondents have given responses
as they were confi

dent about their physical health. There were 63% of people were happy with their state of
re were 6.8%

lowest range (Statista, 2020).

mental health. The to 14.4% of young people who reported that their mental health was in the

45.0x

MRy of rapordens

Ak 5 W ¥
The yea: ieatng 10 COVID-1g 10 the past week : Ky L it o P e |
© Perfectly h hy hallengs @ \ y hallenged

TS e—
A e S T e

Figure 1: Percentage of y’o'u,lig workers who reported their n}'gntiileheai'th:‘ ¥

(Source: Statista, 2020)

Some steps should be taken to maintain the health of young people from the side of parents and the sic
of governments also. There should be some rules and regulations or some programs that may help to make
them more conscious of their physical and mental health (Liu et al. 2020). Some activities and programs or

workshops may also help the young generation to inspire them for being more constructive.
Aim

The main of the research is to find the necessary steps that should be taken for young adult health and

to make them fitter mentally and physically. 4
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“ Research objectives

The main objectives of the research are:
RO1: To find the concept of young adult health and its importance for the country and society

RO2: To know the impact of weak mental and physical health on the young generation in any country

or society

RO3: To investigate the challenges those are being -faced by the young generation for bad and weak

‘mental and physical health

RO4: To recommend the steps that may be helpful for enhancing the mental and physical health of the

young generation to mitigate their challenges
Research questions

The quertions of the research are:

RQ1: What is the concept of young adult health and the importance of thier health for any country and

society?

RQ2: What is the impact on society and the country of thC'yQuﬁg 'generation of whose mental and

-physical health is weak?v - Sk

RQ3: What are the challenges faced by young adults who have wéék._;reneﬁf:‘il_,and physical health and
what are the effects of it? s

RQ4: What are the necessary steps those should be taken foﬁr‘;enlfincér}i@ﬁn‘t of the physical and mental
| : '*:i b 4‘::,,'2

,

health of young adults to mitigate the issues? S
Literature review

Importance of young adult health

Youth-Focused  Peer Support Self-Care + Professional Community
Healthcare Groups Mental Health  Development Outreach

T T e e GO I A G I | — 32 Y SRR e R DI 0

Figure 2: Young adult health circle of care

(Source: Han et al. 2018)
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A good food habits, a healthy lifestyle, and strong mental power are the main key Poing, 0‘;&
N . ) “|
generation to make a good life. If the young health of any country is not mentally and phy Scally g S

: Ony
the productivity of the country and the particular society will not be grown. As per the views of ¢ %

Oay;
i\t
. LT
al. (2020), the young generation, if their mental and physical health is not good, would not co Ntribyy,

o
themselves and to their country also. On the other hand, it is also seen that a strong and educated Youn,,

generation is the m

ain pillar of the development and growth of any society which isa good sign for the overyy
development of the country (Han et al. 2018). If young adult health is not good, then there may be many
activities that may hamper the normal life of people in society. Therefore, young adult health is too important
for any society.

Steps that may help to enhance young adult mental health

Y

Figure 3: Steps for e“haﬂcem‘?nf"vayduug*m,el}téﬁls'heaiﬁi Py
(Source: self-made).~ .+~ g .

W,
i

L ‘,//" s @ \f'»;;,.)
. : . Gioon, Y. S0 .
Government should make some rules and regulations to.prohibit og_éddlctlon to bad things that are

affecting the mental and physical health of the young generation. Smoking and alcoholic materials should be

prohibited by the young generation to make them far from addiction and therefore, the government shoul.
make some rules (Lee, Cadigan & Rhew, 2020). There should be some physical activities or programs with
prizes or opportunities that may attract the young generation. It may be one of the ways to engage them with
physical activities. Online addiction games and poker games should be rules with age restrictions and strong
actions should be also taken against them. On the other hand, workshops and program competitions should be
done (Siemons et al. 2017). The education system has to be reformed and this should also include healthy
activities that may attract the young generation to become engaged. Free counselling should be done for

treating the young who are mentally weak or facing issues. All of these activities may be helpful for the
enhancement of the life of the young generation.
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I

A Theory of mental health recovery

”

™ mo& ay]

VRelatianahips | .
A Bty part of e

I eommunity st
s ~

Figure 4: Theory of mental health recovery

(Source Wmsperet al 2020)

~ The theory of mental health recovery is suggested that, for the development of the dcvelopment factors,

ected w1th the ecologlcal context of the complex

recovery of young mental health occurs. It is also conn
015) The orders of

hierarchical social relatlonshlp that is interconnected with different things (Sanders et al 2

the hierarchy are the parents, young persons, and services of professmnals sohools and society and other

representatives of the society (Winsperet al.2020). This theory can- help to,enhance young adults' health and

this may be helpful for the young to enhance their mental and socnal health under the hierarchy. If they are

faced with any issues, then they may take the help of their parents, schools, and teachers to solve their issues

’ (Vanaken&Danckaerts, 2018). This may help the young generation to mitigate the issue related to mental and

physical health.

Literature Gap

In this study, there are some points that have not been covered due to a lack of time and space. Here,

the recovery of mental health has been stated. But the other studies have not included the perspectives of the

people at categorized manner especially in the field of young and aged people. Young adults may have some
issues top contact with their parents and teachers related to their mental and physical health sometimes has
been covered in this research and the mitigation ways of these issues also have not stated in this present study.

This is the main gap of the present study.

7 ci41
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qualitative data

%.
Methodology

i rocess has been followed. The MeSeqey
In the present research, a secondary thematic research p S Carg, \
. : - ata that have 4
followed the inductive research design that is helpful to investigate the secondary ¢ alreyg,

ethod is. §
existed in different secondary data sources (Wei et al. 2016). The data collection m >+ SCondayy

a collection process has been taken. Secondary data are collected from different sources of

;. C S . : ~'teva-lidf
secondary data that are researched previously (Sileyew, 2019). Here, different journals that ar om

. i i d to th
Google Scholar, articles, newspapers and from different websites that are full of information relate ¢

h
topic of steps for adult health are taken. The research papers are not older than 5 years and all of the researc
Papers are valid and related to the topic of the research
in the study.

(Roh, Heo&

. All ethics and rules of research have been maintained

For secondary research, it is necessary to cite properly and maintain the copyrights of the journals

Whang, 2019). All of the rules and ethics are maintained in the present research.

The concept of young adult health and its importance for the country and society

g Y
N
tal
on. It is important for everyone to'bc'coirié fit and healthy (Knapp & Wong, 2020).

Young adult health can be defined as 'the health of the Young or youth of any society and their men
and physical health condit;

For young people, it is ne

3t eration‘in any country or society

Mentally and physiéé‘l]y weak adults may face depression in their mind and this is a great issue novf\"-)
among the whole world. Young adults are now connected with the virtual world and they are not
physical works and activities (Crane et al. 2019). This is creating a great issue in their physical heal

as mental health also. As there are no such physical activities their body is not too strong to work for

related téﬂ ‘
th as well]

long time.
Mentally depressed young people are not attentive to their academics and therefore, their career
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The challenges those are being faced by the young generation for bad and weak mental and physical

health

The challenges those are faced for weak mental and physical growth of the young adults are, the

development of the country are damaged. The education system of the country is also being affected. The

academic performance of the students is bung hampered. The career growth is los hampering (O'Connor et al.

v2018)v. The students arc getting into depressmn and sometimes they are doing suicide for their performance,

so increased. The addiction of alcohol, smoking is also being increased day by day.

anti-social activities are al
are also being decreased as the amount of people engaged in the

Development in the sports field and activities
physical activities is descnbcd day by day (Barariet al. 2020). Overall, the rate of mortality in small age is

being increased, which is not good for any society.

1The steps that may be helpful for enhancing the mental and physical health of the young generation to

mitigate their challenges

nt should take poliéies and rules ‘and regulations to decrease the level of addiction. The

Governme
out the mental and physical health of 1heir children at a young age also

parents should also take care ab
(Salaheddin& Mason, 2016). They should talk freely with them about their. ISSUCS If they are depressed, then

they should be taken for counselmg Workshops, programs should. be donc to. encourage them to become

Discussion
»"" -

In literature rev:ew, it'was seen that the mental and. physwal health of the young adults are being
hampered and as a results, total development of the society and- country are hampercd In finding, there is
found the similarity that weak mental and physical health of adults described the development of any society. It
has been also seen that the government should take some rules to decrease the rate of addiction among young
people. Workshops, programs, help of parents, teachers and the counseling process may help the students to
enhance their health (Giorgi et al. 2020). These steps may help them to engage with physical activity. Those

are the best ways to enhance their work power and development in life.

Conclusion

Thus, it can be concluded that, Government, parents, teachers, and social workers should take steps for
handling the mental and physical health of young adults. They are the main future of the country. At the end of
the research, it is found that if the young adults are weak in any country or society, the development of that

next to impossible. It is also seen that the mental and physical health of young adults is also

increasing because of digital systems or virtual world engagement.
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Abstract S C

Cerastus moussonianus (Gas,\opoda .Enidae) Petit, 1851 is a Iand snail, found in gardens,
cultivated field, compounds, road sides, underside the stones and woods etc. in Maharashtra. Its
population reaches at high peak in the rainy season. They come out from the shell when
environment is favorable (no matter whether it is day or night time) for the food and mating. C.
moussonianus is known to cause severe damage to the plants, especially the vegetables in the
fields and home gardens. Through regular field and laboratory observation, the mating behaviour

|

viz. duration of mating, courtship behaviour, egg nesting behavior and oviposition were studied.
The snails were supplied with fresh Aloe vera and Brassica leaves as food after every 24 hrs.

Keywords: Cerastus moussonianus, Imidacloprid, Cartap hydrochloride, hatchability etc.

Introduction

Cerastus moussonianus is a land snail, found
in gardens, cultivated field, compounds, road
sides and underside the stones and woods
etc. in Maharashtra. Its population reaches
at high peak in the rainy season. They come
out from the shell when environment is
favorable (no matter whether it is day or
night time) for the food and mating. In
unfavorable  environment (e.g.  when
temperature rises) they move towards the
dark region like soil crevices and underside of
stones or wood where sun rays cannot reach
withdrawing all their parts into the shell and
remain in the same condition in summer.
Snail extends its body at the time’ of food
searching, mating purpose and migration.
When it extends fully measures about 1.5 to
2.0cm in length and nearly 0.75cm in width.
It is broader in the middle and slightly tapers
towards both the ends. Two pairs of
retractable tentacles are present on the head.
Anterior tentacles and posterior tentacles,
anterior tentacles serves for smelling and
posterior tentacles bear eyes. At the base
broader part is present called foot. This
secretes mucus while dwelling. The young
snail exhibits the pale translucent color while
it is dark in adult with light black spot of

Principal
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'mantle cavity. Shell with six whorl coils
along hollow axis known as collumella. The
opening is located at the frontal basal part of
the head. Monacha obstructa (Pfeiffer, 1842)
(Hygromudae) is the most - common snail
species on cultivated crops and it is recorded
in high population density on egyptian clover,
cabbage, green beans, maize and cucumber
(Shoieb, 2008). Mollusks are ecologically
important and aiso serve as bio-indicators
and they play a fundamental -role in the
protection of water ecosystems by recycling
nutrients and existing as food for "assured
aquatic animals (Giri and Wankhedkar,
2022). -
|C moussonianus is known to cause severe
damage to the plants, especially = the
vegetables in the fields and home gardens. It
causes extensive damage to the crop plants in
India (Magare, 1991). The biochemical effect
-of Cartap hydrochloride and Imidacloprid on
the Albumin (ALB), Alkaline phosphatase
(ALP) Glucose (GLU), Total Proteins (TP)
land Uric acid (UA) with the respect to
toxicity and mode of action of these pesticides
in the land snail Cerastus moussonianus was
studies by Wankhedkar and Bhavsar (2015).
Ecology, evolutidn and phylogeny, behaviour,
and reproductive biology can all benefit from
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R
//AA anding life strategies. Furthermore,
L‘”dersnowl edge s necessary for defining
misa sment methods for land snail
,,;ar; |ations ON thg verge of extinction, as well
Zs pest population  control _(Plcoral and
Thome, 1989). When the links between
rowth, reproduction, and lifespan patterns
Sre clarified, terrestrial mollusk life history
strategies may be resolved. ’
Few field studies have focused on apple snail
population dynamics (Burky, 1974 and Lum
Kong.and Kenny, 1989). The majority of the
studies on the longevity of terrestrial
molluscs and its relationship with life hisiory
traits involve species from temperate regfons
(Baur. and Baur, 2000; Heller, 2001;
Hommay, et al, 2001 and Ocana, 2003).
Reproduction is continuous in tropical'ar"eas
and the duration of the reproductive period
decreases with latitude to a minimum of six
months in the southern limit of its natural
distribution (Martin, et al., 2001). There are
a finite number of resources accessible for
various biological activities. As a result,
tradeoffs between life history features like
reproduction, growth, and lifespan must
exist. Delaying reproduction by extending the
time it takes to attain sexual maturity, for
example, can result in greater longevity (Zera
and Harshman, 2001). International concern
about the Argentinean apple snail Pomacea
canaliculata (Lamarck, 1822) rose
‘ enormously when it became established as a
serious rice pest in Asia (Estebenet and
Martin, 2002). ’

Land snail collecting can range fr
creation to a serious scientific effort that

|

1
om a form

of re
leads. in significant contributions to scientific
knowledge. ~Many  factors potentially

influence life history traits of P. canaliculata,
pbut the published information allows us|to
discuss only the proximal effects of some of
them at the organismic level (Estebenet dnd
Martin, 2002). The aim of this study is|to
analyze the Jinformation  on Cerastus
moussonianus as far as the life history! is
concerned on which meager work has been
done by the workers. "
Material and Methods
Through regular field and
observation, the mating behaviour viz.
duration of mating, courtship behaviour, egg
nesting behavior . and oviposition were
studied. The snails were supplied with fresh
Aloe vera and Brassica leaves as food after

Prakash ianaji Wankhedkar, Niranjan Ramesh Giri, Shaikh Hasim Mohammed. Isak

undertaken at 30 day interva
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every 24 hrs. The unconsumed parts of the
food, faecal pellets as well as the dead snails
wer.e removed regularly to maintain strict
hygienic conditions. The weight and diameter
of freshly laid eggs were measured with the
help. of an electronic balance and a
centjmeter scale respectively. [ncubation
period and hatching percentage were
calculated from the emergence of juvenile
snails from the eggs. The study was carried
out under laboratory and natural conditions.
Prevailing temperature and humidity in the
laboratory were recorded. To characterize life
history traits of C. moussonianus, We
quantified for each replicate colony the
pattern of survival, changes in mean animal
size, the date of onset of oviposition activity
and the daily reproductive output. The size of
each snail was determined by measurement
of shell diameter. Up to the age of 90 days
shell diameters were measured at 15 day

intervals. Thereafter; measurements w'erer
Is. The first

terrarium was taken
snails have reached
cord deaths, the
and the number
the snails were

presence of eggs in the
to indicate that the
sexual maturity. To re
number of oviposition events
and size of eggs clutches,
observed daily from the first presence of eggs
until death of the last individual. Growth
rate was calculated as the differences in
changes in shell diameter divided by number
of days between the measurements. The data
were .expressed as mean per replicate and
then .averaged across the three replicates to
provide parameters of life history traits
applicable to groups of 30 snails. Those data
were subjected to detect differences in growth
of the snails during the juvenile (before the
first oviposition event) and adult phases of
the life cycle.

3.2.1 Colfection of test animal

Adult. snails _of C. moussonianus Were
collefted by "hand picking from infested
gardens, Pratap Philosophy centre, roadside
area and college premices of Amalner Taluka
during the rainy and winter season.

3.2.2 Preparation of terrarium
Archer (1937) gave detailed instructions for
converting an aquarium or a flowerpot into a
snail terrarium. Carmichael (1937) presented
methods for rearing slugs, including handling
instructions for their eggs and juveniles.
Krull-(1937) gave directions for establishing
a terrarium suitable for large species, such as

160
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Mesodon thyroidus. Sturm, et al. (2006) gave
detailed information about rearing terrestrial
gastropod. Grimm (1974) addressed and
proposed solutions to the different challenges
that snail raisers face. The obtained snails
were transferred in terrarium (60x30x30cm)
which is covered by sponge internally to
‘maintain humidity and-surface is covered by
metal wire net for ventilation. The terrarium
is filled with moist sterilized sandy loamy soil
¥2:1 (w:v) and fed on fresh leaves of Aloe vera,
boiled egg pieces, chalk dust, cabbage and
lettuce etc. for 14 days to be laboratory
acclimatized  (photoperiod:  14L: 10D;
temperature 27-32°C; relative humidity 90%
from June to Sept.).

3.4.1 Food

Shoaib, et al. (2010) used the fresh cabbage
‘leaves as a food for- Menacha obstructa.
Omole, et al. (2011) provided the pineapple
waste to Archachatina marginata as a food.
In present study Aloe vera was offered to the
snail and during the experiment and in
culture medium chalk dust, lettuce, boiled

1 009 and 0.10%
" Imidacloprid concentration 0.08, 0.09, 0.10,
1 0.11 and 0.12% respectively found in the

ISSN - 2347-7075

egg pieces, etc. are offered along with, Tha
snails were treated with food diet Cartg
hydrochloride concentration 0.06, 0.07, 0,08,
i respectively and with

previous research of Wankhedkar, et. al,

“(2011). -
Result and Discussion 5
The effect on the hatchability was

encountered in the eggs laid during the
Treatment and % was calculated in
meansSE. Eggs hatched after 4-6 days of

laying. - In comparison with control 100%
i hatchability ‘treated with : Cartap
" hydrochloride, the  hatchability  was

decreased in the snail by 35.8, 45.2, 69.2, 90

i and 100% as per the concentration .increases

| and with Imidacloprid the food consumption

0.06, 0.07, 0.08, 0.09 and 0.10% respectively

was decreased in the snail by 26.8, 34.6, ?6,
76.8 and 100% as per the concentration

i increases 0.08, 0.09, 0.10, 0.11 and 0.12%
. respectively (Graph 3.3) (Table 3.2).

Food treated with Concentrations | Mean hatchability in % | Decrease in mean hatchability in %
- (In %) K

Control - 100 00
0.06 64.241.01 35.8

0.07 54.8+0.96 - 45.2
Cartap hydrochloride 0.08 30.8+1.06 o 69.2
0.09 10£0.70 90
0.10 00 100
0.08 73.2+1.01 _ 26.8
0.09 65.411.28 34.6

Imidacloprid 0.10 44+0.70 56 .

0.1 23.2:0.66 76.8
_0.12 00 100

Table 3.2: Effec:t on hatchability

Prakash Tanaji Wankhedl;ar, Niranjaﬁ Ramesh iGiri, Shaikh Hasim Mohammed Isak
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Graphf 3.3: Effect on hatchability
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reproductive success in a self-fertilizing
Jand snail. Oikos, 88, 612-620.

3. Burky, A. 1974. Growth and biomass
production of ~an amphibious  snail,
Pomacea urceus (Muller), from the
Venezuelan Savannah, Proc. Malac. Soc.

Saha and Roy (1994) stated that incubation
Q period of eggs in M. tugurium ranged from
) 18.4 days to 22.17 days and percentages of
eggs hatched were 97.10% and 99.91% under
laboratory conditions (16.0-21.5°C). From the

result, it is evident that the incubation
periods -were 14.0 to 18.4 days and
percentage of eggs hatched were 94.44% to
98.66% under laboratory conditions (21.44 —
29.18°C) for M. sequax. Shoaib, et al., 2010
observed the effect of Nimbecidine® on the

Lond. 41: 127-143.
Carmichael, E.B., 193

for Limax flavus. In: J.
Methods  for Invertebrate

Culture
Comstack  Publishing Co.,

Animals.

7. Culture methods
G. Needham, ed.,

Ithaca, New York. 529-531.

hatchability of M. obstructa and found that
the eggs treated with highest concentration 5. Estebenet, A.L. Martin, P.R., 2002.

of Nimbecidine® (10 ml/l) caused 100% Pomacea  canaliculata (Gastropoda:
mortality of eggs. The mean egg production Ampullariidae): Life-history. traits and
was between 20 and 50 percent at lower their plasticity. Biocell, 26 (1): 83-89.

concentrations, based on the concentration 6. Giri, N.R. Wankhedkar, P.T. 2022.
level. Mean values of ‘Nimbecidine® lethal Effect of climatic conditions on the
concentrations LCz0, LCso and LCeo for the variety of terrestrial snails (Gastropoda:
eggs were 0.80 (0.50-1.28; 95% confidence Mollusca) in Maharashtra's Karanjali
interval) mi/l, 2.18 (1.71-2.78) ml/l and‘ 10 region. Int. J. Adv. Multidiscip. Res. 9(1):

(”. (6.88-14.52) ml/l, respectively. 68-73.
In present study the 100% mortality was 7. Grimm, F.W. 1974. Techniques for
recorded at 0,10% of Cartap hydrochloride “rearing fand snails. In: M.K. Jacobson,

gd., How to Study and Collect Shells, 4t
Ed. American Malacological ~Union.
Wrightsville Beach, North Carolina. 102-

and 0.12% of Imidacloprid which is matches
with the result of Saha and Roy, 1994 and

Shoaib, et al., 2010
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ords:: Physi

INTRODUCTION

Water is one of the most essential items needed by
living being for their survival, growth and maintains an
ecological balance between various groups of living
organisms and their environment (Santosh Kumar, 1984). All

ving organism is depending on the water, and water exists
1n nature in many forms like clouds, rains, snow, ice and fog.
However, chemically pure water does not exist for m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>