
Anekant Education Society’s 
Jaysingpur College, Jaysingpur 

FACULTY OF COMMERCE 

2018-19 

         17thSept. 2018  

Guest Lecture on Entrepreneurial Skills 

Faculty of Commerce organized lecture on ‘Entrepreneurial Skills’ on 17th Sept. 2018 for 

B. Com. II and B. Com. III students.Dr. N. L. Kadam introduced and welcomed the Chief Guest 

Mr. Narendra Ambi, Promotion Manager of Samrudhi Industries. 

Chief Guestshared his thoughts regarding Samruddhi industries and TBI Foundation. He 

guided to the students regarding Skill Development, Entrepreneurship Development, various 

internship opportunities and the objective of forming Samrudhi TBI Foundation for start up 

project. As well as he stated the online courses offered by different authorities even from abroad 

such as Singapore,Hongkong, China etc. which are signed MOU’s with TBI. He motivated the 

students to actively participate in internship and get the benefits given by this industry.This 

foundation will help to develop the career of the students having some different talent, 

innovative skill and idea.STBI Foundation has created a website ‘JugadFunda’ where they can 

seek guidance. 

Mrs. S. R. Nakate extended vote of thanks. Total 74 students were attended for this 

lecture. 

 

 

Welcome to Chief Guest       Lecture by:Active participation      Vote of thanks by  

Dr. N L Kadam.Mr. Narendra Ambiof the studentsMrs. S R Nakate. 

 

 

 

 

 



Anekant Education Society’s 
Jaysingpur College, Jaysingpur 

FACULTY OF COMMERCE 

2018-19 

         17thSept. 2018  

Guest Lecture on Job Opportunities in Commerce 

Faculty of Commerce organized lecture on ‘Job opportunities in Commerce’ on 17th Sept. 

2018 for B. Com. I students. Dr. N. L. Kadam introduced and welcomed the Chief Guest Mr. 

Narendra Ambi, Promotion Manager of Samrudhi Industries. 

Chief Guestshared his thoughts regarding Samruddhi industries and TBI Foundation. He 

guided to the students regarding Skill Development, Entrepreneurship Development, various 

internship opportunities and the objective of forming Samrudhi TBI Foundation for start up 

project. As well as he stated the online courses offered by different authorities even from abroad 

such as Singapore, Hongkong, China etc. which are signed MOU’s with TBI. He motivated the 

students to actively participate in internship and get the benefits given by this industry. This 

foundation will help to develop the career of the students having some different talent, 

innovative skill and idea. STBI Foundation has created a website ‘JugadFunda’ where they can 

seek guidance.  

Miss. A. J. Kamble extended vote of thanks. Total 112 students were attended for this 

lecture. 

 

 

Welcome to Chief Guest       Lecture by:                        Guidance by Chief Active participation  

Dr. N L Kadam.     Mr. Narendra AmbiGuestof students 

 

 

 

 

 



Anekant Education Society’s 
Jaysingpur College, Jaysingpur 

FACULTY OF COMMERCE 

2018-19 

         19thSept. 2018  

 

Guest Lecture on Job Opportunities in Commerce 

Faculty of Commerce organized lecture on ‘Job opportunities in Commerce’ on 19th Sept. 

2018 for M. Com. I students. Dr. N. L. Kadam introduced and welcomed the Chief Guest Mr. 

Narendra Ambi, Promotion Manager of Samrudhi Industries. 

Chief Guestshared his thoughts regarding Samruddhi industries and TBI Foundation. He 

guided to the students regarding Skill Development, Entrepreneurship Development, various 

internship opportunities and the objective of forming Samrudhi TBI Foundation for start up 

project. As well as he stated the online courses offered by different authorities even from abroad 

such as Singapore, Hongkong, China etc. which are signed MOU’s with TBI. He motivated the 

students to actively participate in internship and get the benefits given by this industry. This 

foundation will help to develop the career of the students having some different talent, 

innovative skill and idea. STBI Foundation has created a website ‘JugadFunda’ where they can 

seek guidance.  

Mr. N. B. Gangdhar extended vote of thanks. Total 37 students were attended for this 

lecture. 

 

 

Welcome to Chief Guest       Lecture by:                        Guidance by Chief           Active participation   

Dr. N L Kadam.                   Mr. Narendra Ambi           Guest                                of students 

 

 

 

 



Anekant Education Society’s 

Jaysingpur College, Jaysingpur 

 
DEPARTMENT OF COMMERCE, MANAGEMENT & ACCOUNTANCY 

& 

COMMERCE ASSOCIATION – 2017-18 
 

 Faculty Visit to Samrudhi TBI Foundation 

      17th January, 2018 

 Faculty of Commerce visited on 17th January, 2018 to Samruddhi TBI 

Foundation for the discussion on development of entrepreneurial talent among the 

college students. As a part of Corporate Social Responsibility all the faculty 

members from various colleges gathered to know the object of this workshop. 

Under the guidance of Mr. Omprakash Malu (Founder of Samruddhi Industries) 

and Mr. Manish Patil (Coordinator of Samruddhi Industries).  Mr. Manish Patil 

(Coordinator of Samruddhi Industries) discussed with faculty members about 

startup India which is the project of Government.  

 Mr. Patil guided the faculty members about what is the motto of this 

TBI Foundation, what is the Government project and prospects for startup India, 

what is the role of faculty members in this project, what is the actual role and part 

of the students who are interested to develop their future as a businessman.  

 The student who has something different talent, innovative skill that if 

he has only idea this industry will give each and every support to start and develop 

his vision. For securing his idea they have created ‘Jugad Funda’ where they put 

their idea safe and there will be no any misuse of anyone’s idea. 

 This workshop is good transformer of such students who are seeking 

to guidance to be an entrepreneur. Mrs. Nakate S. R. and Mr. Gangdhar N. B. 

visited to this industry.  



Anekant Education Society’s 

Jaysingpur College, Jaysingpur 

 
DEPARTMENT OF COMMERCE, MANAGEMENT & ACCOUNTANCY 

& 

COMMERCE ASSOCIATION – 2017-18 
 

                 Visit to Dr. J J Magdum College of Engineering for 

               “Innovation and Entrepreneurship Awareness Programme” 

      6th February, 2018 

 

 Students from B. Com. II and B. Com. III visited to Dr. J J Magdum 

College of Engineering for Innovation and Entrepreneurship Awareness 

Programme on 6th February. 2018. This activity was conducted by Samruddhi TBI 

Foundation. In this programme all students who are involved in Samruddhi TBI 

Foundation as entrepreneurial development activity are gathered. This programme 

means direct guidance to the students in detail about Samruddhi TBI Foundation 

and its mission. Mr. Manish Patil (Coordinator of Samruddhi Industries) discussed 

with students about Samruddhi and startup India which is the project of 

Government.  

 In this programme students get clear about their doubts.  More than 

100 students were participated in this programme where 34 students and 2 faculties 

were from this college. This programme was really beneficial for the students. 

 

 













































Action taken report for the academic year 2019-20 for the  

MoU signed between  

Jaysingpur College, Jaysingpur and Mahavir College, Kolhapur 

 

Mahavir College, Kolhapur is one of the renowned college affiliated to Shivaji University 

and is situated in the Kolhapur city Maharashtra where the students taking opportunity for 

best education. The college has signed MoU with Jaysingpur College Jaysingpur on 5th 

March 2020 for the following fields, 

1. To exchange expert faculty 

2. To exchange the students 

3. To share laboratory and library facilities 

4. To organise joint workshops, seminars, conferences etc. 

5. To organise the training programs  

  

Under this MoU, the following activities has been done to benefit both the parties, 

1. Exchange of faculty under which Mr. Astavinayak Dabhole delivered lectures on 

topic Screen printing (14.10.2019) and Basic printing techniques (06.01.2020) in 

Mahavir College, Kolhapur. 

 

 

 

 

 

 

 

 

 

 

 

2. Miss. Shubhangi Pathade delivered lecture as part of faculty exchange and 

contributed to B.Voc. Printing and Publishing in the Topic Reproduction 

Photography on 16.09.2019 and 04.01.2020 at Jaysingpur College, Jaysingpur. 

 



3. Under Student Exchange program and laboratory sharing 8 Students and 2 faculty 

members from Mahavir College, Kolhapur visited to laboratory of Jaysingpur College 

Jaysingpur on 12/08/2018 for hands on training of offset machine. 

 

 

 

 

 

 

 

 

 

 

 

 

4. The students of Jaysingpur College, Jaysingpur from Department of Printing and 

Publishing attended a one day workshop on Recent trends in Screen Printing 

Technology by Mahavir College, Kolhapur on 23.09.2019, Dr. S.R. Sabale delivered 

his lecture on career opportunities in Printing industry. 

 

 

 

 

 

 

 

 

 

 

 

 



 

5. Under the MOU Jaysingpur College and Mahavir College organised joint One day 

State level conference on “Recent trends in Screen Printing and Publishing 

Technology at Mahavir College on 6th March 2020. The students of Jaysingpur 

College, Jaysingpur from Department of Printing and Publishing attended a one day 

workshop and also presented paper and model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date: 09.07.2020   

Dr. Sandip R. Sabale 

In-charge of MoU 

Jaysingpur College, Jaysingpur 

 

 

During the Conference, 

Mr. Dhavale, Lakamat 

Priting Press delivering 

his speech, on the dais 

from right Principal Dr. 

R. P. Lokhande, P. R. 

Patil, Memebr of 

Management, Mahavir 

College,  Principal Dr. R. 

R. Kumbhar, Mr. P.P. 

Patil Treasurer Local 

Committee Jaysingpur 

College.  

Signing a trilateral MOU 

between Mahavir 

College, Kolhapur, 

Jaysingpur College, 

Jaysingpur and K.R.T. 

Arts, B.H. Commerce, 

and Science College, 

Nashik on 6th March 

2020 





Action taken report for the academic year 2018-19 for the  

MoU signed between  

Jaysingpur College, Jaysingpur and Devchand College, Arjunnagar 

 

Devcahnd College, Arjunnagar is one of the renowned college affiliated to Shivaji 

University and is situated on the Maharashtra-Karnataka border where the students from 

both the sates taking opportunity for best education. The college has signed MoU with 

Jaysingpur College Jaysingpur on 27th July 2018 for the following fields, 

1. To exchange expert faculty 

2. To exchange the students of UG and PG 

3. To exchange and promote research activities 

4. To share laboratory and library facilities 

5. To organise joint workshops, seminars, conferences etc. 

6. To organise the training programs  

  

Under this MoU, the following activities has been done to benefit both the parties, 

1. Exchange of faculty under which Dr. Sandip Sabale delivered lectures on topic 

Chromatography (1.10.2018); Atomic Absorption Spectroscopy and Inductively 

Coupled Plasma Spectroscopy (25.02.2019). 

 

 

 

 

 

 

 

 

 

  



2. The students of Jaysingpur College, Jaysingpur from Department of Chemistry 

attended a one day workshop on spectroscopy organised by Devchand College, 

Arjunnagar participated in 7.09.2018  

 

3. 3 Students and 2 faculty members name Prof. Sugam Chavan and Mr. Sudhir 

Kurade from Devchand College Arjunnagar were participated and made poster 

presentation on research work in One Day National conference on    

 



4. Mr. Sandeep Kenawade worked as guest lecturer as part of faculty exchange and 

contributed to M.Sc. organic Chemistry in the Topic Reaction mechanism and 

aliphatic nucleophilic substitution reactions on 9.11.2018. 

 

5. As part of research activity two book chapters published with following details by 

Springer International Publishing AG 2018 

A. Kallel et al. (eds.), Recent Advances in Environmental Science from the Euro-

Mediterranean and Surrounding Regions, Advances in Science, Technology & 

Innovation, https://doi.org/10.1007/978-3-319-70548-4_87 

a. Multivariate Statistics of Physico-Chemical Parameters to Develop the 

Baseline Level of Water Quality Around the Proposed Jaitapur Nuclear 

Power Plant, India, Ramesh Shinde, Prashant Chikode, Sugam Chavan, and 

Sandip Sabale, Page no. 747 

b. Magnetically Separable Low Cost Adsorbent for Bioremediation of Th(IV) 

and Methylene Blue Dye from Water Sample Sugam Chavan, Sandip Sabale, 

Vikas Jadhav, and Prashant Chikode, Page No. 277 

 

 

 

 

  

Date: 22.04.2019   

Dr. Sandip R. Sabale 

In-charge of MoU 

Jaysingpur College, Jaysingpur 
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Action taken report for the academic year 2019-20 for the  

MoU signed between  

Jaysingpur College, Jaysingpur and Devchand College, Arjunnagar 

 

Devcahnd College, Arjunnagar is one of the renowned college affiliated to Shivaji 

University and is situated on the Maharashtra-Karnataka border where the students from 

both the sates taking opportunity for best education. The college has signed MoU with 

Jaysingpur College Jaysingpur on 27th July 2018 for the following fields, 

1. To exchange expert faculty 

2. To exchange the students of UG and PG 

3. To exchange and promote research activities 

4. To share laboratory and library facilities 

5. To organise joint workshops, seminars, conferences etc. 

6. To organise the training programs  

  

Under this MoU, the following activities has been done to benefit both the parties, 

1. Exchange of faculty under which Dr. Sandip Sabale delivered lectures on topic 

Chromatography on 27.01.2020; Atomic Absorption Spectroscopy and Inductively 

Coupled Plasma Spectroscopy on 27.09.2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Attended and presented paper on Analysis of curriculum and review of evaluation 

and assessment procedure of under graduate science courses of Shivaji University, 

Kolhapur, India at WORLD SCIENCE AND TECHNOLOGY EDUCATION 

CONFERENCE 2019, December 2-6, 2019, Thailand 

 

Date: 30.06.2020   

Dr. Sandip R. Sabale 

In-charge of MoU 

Jaysingpur College, Jaysingpur 
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Anekant Education Society’s 

Jaysingpur College, Jaysingpur 

Department of Psychology 

And  

PARIS Institute,Sangli. 

Action Taken Report 

2018-19 

1. Department of Psychology, Jaysingpur College, Jaysingpur  and PARIS Institute Sangli 

signed a three year MoU on Thursday  30/08/2018:- 

 

 

 

2. A Program jointly organised by Department of Psychology and PARIS   institute on  

“Goal Setting ”  under MoU on 20/12/2018 :- 
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Anekant Education Society’s 

Jaysingpur College, Jaysingpur 

Department of Psychology 

And  

PARIS Institute,Sangli. 

Action Taken Report 

2019-20 

1. On Sunday 8
th

 September 2019 , a training program was organised at Collector office, 

Kolhapur on Counselling for flood affected people in Sangli and Kolhapur district:-  
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2. Counselling session was given to the flood affected children of Kumar and kanya 

Vidya Mandir, Ghalwad on 26
th

 September 2019:- 

 

                                                               

              

3.A program organised on “Self development through Self –awareness” on 28
th

 September 

2019 :- 

                                                                                   

             



Action taken report for the academic year 2019-20 for the  

MoU signed between  

Jaysingpur College, Jaysingpur and D. Y. Patil University, 

Kolhapur 

Dr. D. Y. Patil Universaity is one of the renowned Deemed University in Kolhapur District. 

The Centre for Interdisciplinary Research of this university has signed MoU with 

Jaysingpur College Jaysingpur on 28.05.2019 for the following fields, 

1. To exchange expert faculty 

2. To exchange the students and research scholar 

3. To exchange and promote research activities 

4. To share laboratory and library facilities 

5. To organise joint workshops, seminars, conferences etc. 

6. To organise the training programs  

 Under this MoU, the following activities has been done to benefit both the parties, 

1. 35 students and staff are involved in this MOU, and shared a research facilities like 

IR, UV, BET and XRD. 

2. Satish Jadhav is worked in chemistry department from 1st June 2020 to 30th June 

2020 for his collaborative research work. 

3. Dr. C. D. Lokhande, Dean of Centre for Interdisciplinary studies delivered lecture 

on IPR on 17th Nov. 2019 during short term teachers training programme for College 

Teachers in Jaysingpur College, Jaysingpur organised by IQAC.  

 

 

 

 

 

  

 

 

 

 

Date: 30.06.2020   

Dr. Sandip R. Sabale 

In-charge of MoU 

Jaysingpur College, Jaysingpur 













Estd. - June 1964fertvem-eM Anckant Education Society's 

JAYSINGPUR COLLEGE, JAYSINGPUR 

Jaysingpur 416 101 Dist. Kolhapur, Maharashtra State, India 

AFFILIATED TO SHIVAJI UNIVERSITY, KOLHAPUR CHrafdyy mfoda, uutr. 

Ref. No. AES/JCJ/ Date- 10.02.2019 

To 

Dr. A. R. Supale 
Department of Chemistry 
Dr. P. K. Mahavidyalaya, Sangli 

Subject: Regarding Invited Talk 

Dear Sir. 

We are thankful to you for delivering a valuable and inspiring invited talk for M.Sc. 

students on Thermodynamics (Date: 15.08.2018) and M.Sc. lI students on Cycic 

Voltametry (Date: 15.09.2018). We are extremely grateful to you for sharing your expertise 

as resource person with our students and they will be benefitted much from your lecture. 

Thanking You. 

UR CO AGPUA 

o-ordinator 
M.Sc. Analytical Cnemistry 

Jaysingpur Collcge.Jaysingpur 
SR 

SING 



Fstd June 1961 
Anekant Education Society's 

JAYSINGPUR COLLEGE, JAYSINGPUR 

Jaysingpur -416 101 Dist. Kolhapur, Maharashtra State, In dia 

AFFILIATED TO SHIVAJI UNIVERSITY, KOLHAPUR STfkrrg AA, TaftrTTr.| 
~ao------. 

Date- 21.01.2018 Ref. No. AES/JCJ/ 

To 

Dr. A. R. Supale 
Department of Chemistry 
Dr. P. K. Mahavidyalaya, Sangli 

Subject: Regarding Invited Talk 

Dear Sir, 

We are thankful to you for delivering a valuable and inspiring invited talk for M.Sc.I 

students on Thermodynamics (Datc: 10.08.2017) and M.Sc. II students on Cyclic 
Voltametry (Date: 30.08.2017). We are extremely grateful to you for sharing your expertise 
as resource person with our students and they will be benefitted much from your lecture. 

Thanking You. 

UR 
Co-ordinator 

SR Sc. Analytical Chemistry 
Agingpur College, Jaysingpur 

AYSIN 

SING 



 

  
   

Dr. Patangrao Kadam Mahavidyalaya, Sangli   

 ++  - 2.96)   DST - FIST Funded College (Level 0)   Affiliated to Shivaji University, Kolhapur    
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Second   National Conference on   
Recent  Trends in Pure and Applied Sciences   

( RTPAS - 2020 )   

Saturday , 11 
th   January 2020   

Organized by   

INTERNAL QUALITY ASSURANCE CELL 
  

Souvenir 
  



RTPAS-2020
 

Bharati  Kadam Mahavidyalaya, Sangli., 11th January 2020 [23] 
 

10. CARAMBOLA FRUIT AND CALOTROPIS GIGANTEA LATEX MEDIATED 

CU NPS FOR ANTIBACTERIAL ACTIVITIES  Shubhangi Mane-Gavade1, Pravin Patil1, Amruta Koli1, Vinayak Gawade1,  Raju Tasgaonkar1, Amit Supale2, Sandip Sabale1* 
1P.G. Department of Chemistry, Jaysingpur College, Jaysingpur-416101, 

Maharashtra 

Sangli-416416, 
Maharashtra 

*Email:srsabale@gmail.com 

ABSTRACT: 

Carambola fruit extract and Calotropis gigantean Latex were used as mediator for the green synthesis of Cu Nanoparticles (NPs). The obtained Cu NPs were analyzed using XRD for structural properties, UV-Vis and FTIR for optical properties. The antibacterial activity was determined for Escherischia coliwas using both the obtained NPs by agar well diffusion method. Carambola fruit extract mediated NPs shows higher antibacterial activity as compared to the fruit extract, latex as well as Latex mediated Cu NPs. The Antibacterial activity trend was found to be Carambola fruit mediated Cu NPs>Latex mediated Cu NPs > Calotropis gigantea Latex > Carambola fruit extract. 

 



 
Dr. Patangrao Kadam Mahavidyalaya, Sangli -  -   

 
 

-  

Saturday, 13th March 2021 

Organized by 
INTERNAL QUALITY ASSURANCE CELL 

Souvenir 



RTPAS-2021
 

 Kadam Mahavidyalaya, Sangli., 13th March 2021 [10] 
 

PP-4 
SYNTHESIS OF COUMARINE DERIVATIVES CATALYZED BY NI- 

SUBSTITUTED HPA 

Amit R. Supale1 and Sandip R. Sabale2 
 

Sangli, M.S., India, 416416 
2 Department of Chemistry, Jaysingpur College, Jaysingpur 416101 

Email: amitsupale@gmail.com 
 

Abstract 
A methodology for synthesis of coumarin derivatives by using Ni-MPA catalyst is 

reported. The reaction was carried out in ethanol under reflux condition.  The method gave 

good yields of products in short reaction time compared with previous methods. This 

methodology offers significant improvements for the synthesis of coumarin derivatives. 

 

Keywords: Heteropoly acid, Pechmann condensation, Coumarin derivatives, One pot  

reaction. 

                                                                                                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 





 

 

E-mail address: 

 
1P.G. Department of Chemistry, Jaysingpur College, Jaysingpur, (Shivaji University, Kolhapur)M.S., India, 416101. 

2 Center for Molecular Recognition and Biosensing, School of Life Sciences, Shanghai University, Shanghai-200444, P.R. China 
 

Keywords:



  

 

Tel:  (509) 372-4524 
Xiaoying.yu@pnnl.gov 

 REPORT FROM HOST INSTITUTE 

 
1. Name of the Raman Fellow : Dr. Sandip R. Sabale 

2. Name of Host and address of the overseas 

host institute 

: Dr. Xiao-Ying Yu, Senior Scientist 

Earth & Biological Sciences Directorate 

Pacific Northwest National Laboratory, Richland, 

WA 99354, USA 

3. Area of research : Materials Science 

4. Duration : September, 4th  2016 to September, 02nd 2017 

5. Brief highlights of achievement (techniques learnt/research work carried out/papers 

published/prepared): 

a) CoFe2O4, MnFe2O4, and ZnFe2O4 MNPs were synthesized by complex decomposition method and 

characterized for structural, morphological and magnetic properties. The CoFe2O4 showed high 

magnetization with high SAR values. Hence this material is explored for the formation of core/shell 

structure. CoFe2O4@Au is prepared by reduction method and studied for induction heating studies 

to determine the hyperthermia application f or cancer treatment. 

b) Papers prepared: 

1. Recent development in synthesis, properties, and biomedical applications of core/shell 

superparamagnetic iron oxide nanoparticles with gold, Biomaterials Science, Revision Submitted 

2. Superparamagnetic CoFe2O4@Au with high specific absorption rate and intrinsic loss power for 

magnetic particle hyperthermia therapy, J. Materials Science:Materials in Medicine, 

Communicated 

3. Probe for molecular imaging of metal organic frameworks using SIMS and SALVI device, 

Under preparation 

Paper Published: 

1. Ravi Kamble, Sandip Sabale*, Prashant Chikode, Vijaya Puri, Xiao-Ying Yu and Smita 

Mahajan, Studies on the Fe3+ Doping Effect on Structural, Optical and Catalytic Properties of 

Hydrothermally Synthesized TiO2 Photocatalyst, Nanoscience & Nanotechnology-Asia, 2017, 

7(2), 231-242. 

2. Sandip Sabale, Jian Zheng, Rama S Vemuri, Xiao-Ying Yu, B Peter McGrail and Radha 

Kishan Motkuri, Recent advances in metal organic frameworks for heterogeneous catalyzed 

organic transformations, Synth Catal., 2017, 1(1):5,1-8.   

6. Has the fellow visited other labs/institutes/attended conferences in host country? 

 Yes. Visited the following institutes and attended conferences with prior permission 

1. Prof. Richard Weiss, Department of Chemistry, Georgetown University, Washington DC 

for fluorescence studies of MNPs. 27th Jan to 3rd Feb. 2017 

2. Attended conference Quark, April Meeting 2017, American Physical Society, on 31st 

January 2017. 

3. Attended and presented in ACS 253rd National Meeting and Exposition, San Francisco, 

April 2-6, 2017 on Hyperthermia properties of superparamagnetic ferrite NPS synthesized 

via the thermal decomposition method.  

 

 

 

 



 

 

7. Has the fellow participated in other activities? Please specify: 

 • Worked on Secondary Ion Mass Spectrometry 

• Worked on Quanta chrome for gas adsorption  

• Attended Publishing symposium in PNNL with ACS, IEEE, Elsevier, RSC 

• Participated in editorial discussion for How to publish 

• Training on Cyber security 

• Training on waste hazardous and management 

• Training for Matlab and origin software 

 

 

Certified that Dr. Sandip R. Sabale, Assistant Professor, Jaysingpur College, Jaysingpur, worked as a 

Raman Postdoctoral Fellow, for the period of 4th September 2016 to 2nd September 2017 at the Pacific 

Northwest National Laboratory, Richland, WA 99354, USA.   

 

 
Xiao-Ying, Yu, Ph.D. 

Sr. Scientist, 

Pacific Northwest National Laboratory 

P.O. Box 999, MSIN K3-90 

Richland, WA, USA 99354 

Tel: 1-509-372-2700 

Fax: 1-509-372-4524 

xiaoying.yu@pnnl.gov 
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Mater. Res. Express 3 (2016) 115005 doi:10.1088/2053-1591/3/11/115005

PAPER

Structural and photocatalytic studies of hydrothermally synthesized

Mn
2+
–TiO2 nanoparticles under UV and visible light irradiation

RaviKamble1, Sandip Sabale2, Prashant Chikode1, Vijaya Puri3 and SmitaMahajan1

1 Department of Physics, Jaysingpur College, Jaysingpur-416101(M.S.) India
2 P.G.Department of Chemistry, Jaysingpur College, Jaysingpur-416101(M.S.) India
3 Department of Physics, Shivaji University, Kolhapur-416004(M.S.) India

E-mail: srsabale@gmail.com anddr_smitamahajan@yahoo.com

Keywords:Mn2+–TiO2, synthesis, characterization

Abstract

Pure TiO2 andMn
2+
–TiO2 nanoparticles have been prepared by simple hydrothermalmethodwith

differentMn2+ concentrations. Obtained samples were analysed to determine it’s structural, optical,

morphological and compositional properties using x-ray diffraction, UV-DRS, Raman, photolumi-

nescence, XPS, TEMandEDS analysis. The EDSmicrograph confirms the existence ofMn2+ atoms in

TiO2matrix with 0.86, 1.60 and 1.90 wt%. The crystallite size as well as band gap decreases with

increase inMn2+ concentration. The average particle size obtained fromTEMwas found 8–11 nm

which is in good agreementwith XRD results. Raman bands at 640, 518 and 398 cm−1 further

confirmed pure phase anatase in all samples. XPS shows the proper substitutions of few sites of Ti4+

ions byMn2+ ions in the TiO2host lattice. The intensity of PL spectra forMn
2+
–TiO2 shows a gradual

decrease in the peak intensity with increasingMn2+ concentration in TiO2, it implies lower electron-

hole recombination rate asMn2+ ions increases. The obtained samples were further studied for its

photocatalytic activities usingmalachite green dye underUV light and visible light.

1. Introduction

Semiconductor photocatalysis (TiO2)has beenwidely used in cleaning the living environment, because of its

outstanding properties like high stability, low cost, abundant in resources and non-toxicity. TiO2 has extensive

applications such as photocatalysis, dye-synthesized photoanodes in new type solar cells, opacifiers in pigments,

catalytic supports, self-cleaningmaterials, cosmetics, plasma coatings etc [1–3].

Among various photocatalysis, titania, particularly anatase TiO2 has been extensively used in photocatalytic

environmental applications. Especially, textile industries produce large amount of colour dye effluents which are

toxic and non-biodegradable. The photocatalysed degradation of dye in solution is initiated by illuminating the

TiO2 photocatalyst with light of energy higher than its band gap, electron excite from valence band to

conduction band leaving holes in valence band. These photo excited electrons and holes oxidizes or deoxidizes

adsorbates on the surface of catalyst [4–6]. The hole ( )h VB with high oxidative potential permits the direct

oxidation of the dye to reactive intermediates. Hydroxyl radical (•OH) is also responsible either for

decomposition of water or it is formed by the reaction of the holewith (OH−). •OHradical is an extremely

strong, non-selective oxidant (E0=+3.06 V), which leads to the partial or completemineralization of several

organic chemicals [5] equations (1)–(4).

( ) ( )h e hTiO TiO , 12 2 CB VB

( )h dye dye oxidation of the dye, 2VB
•

( )h H O H •OH, 3VB 2

( )•OH dye degradation of the dye. 4
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A B S T R A C T

Counter electrodes plays a vital role in electron transport in operation of QDSSCs. The lower charge transfer

resistance at counter electrode - electrolyte interface fecilitates improvement in photoconversion efficiency. The

present study describes a novel and facile Spray Pyrolysis method for fabrication of low cost α-MoO3-Carbon

composite (α-MoO3–C) material which is used as counter electrode (CE) in QDSSCs. The QDSSC with TiO2

photoanode sensitized by cadmium sulphide (CdS) QDs and polysulfide as electrolyte and α-MoO3-C composite

as counter electrode exhibited solar energy-to-electricity conversion efficiency of 1.29%, which is better than

those of the cells that used platinum and Cu2S as counter electrodes. QDSSCs with α-MoO3-C composite used as

counter electrode gives stable and reproducible performance. The improvement in efficiency with α-MoO3-C

composite Counter electrode was mainly driven by the improvement in photocurrent density and decrease in

charge transfer resistance at counter electrode – electrolyte interface. Electrochemical impedence spectroscopy

studies are carried out to understand electron transport in the device at various interfaces. α-MoO3-C composite

has shown more electrocatalytic response for the reduction of redox species of the polysulfide than platinum and

Cu2S.

1. Introduction

The quantum dot-sensitized solar cells (QDSSCs) are emerging

third-generation photovoltaic technologies with efficiencies that have

reached over 11% [1]. QDs as sensitizers have several merits including

possibility of multiple exciton generation [2]. higher light extinction

coefficient [3], larger intrinsic dipole moment that lead to rapid charge

separation [4]. Also quantum confinement in these nanostructures

allows for tunable optical properties across the solar spectrum [5]. In

view of the above, number of parameters of QDSSC are responsibe for

improvement in efficiency of QDSSC like photo anode structure, the

type of QD sensitizers, counter electrode material and electrolyte

composition. Among all the prominent materials for QD sensitizers,

CdS is widely used due to their easy preparation. Counter electrode is

also an important component in QDSSCs that affects the performance

of cell. There are number of materials used as counter electrodes in

QDSSC like noble metals i.e. Platinum [6,7], metal sulphides like CuS

[8], CoS [9], PbS [10], Cu2S and carbon derivatives like graphene oxide

[11], metal sulphide composite like CuS/CoS [12] and CuS/PbS [13],

nanosulfide/carbon composite [14], GO/CuS composite [15], GO/CoS

composite [16], NiS [17], MoS2[18]. MoO3 so far has not been

considered as counter electrode in QDDSCs, but is used in DSSCs

[19]. We herein, Probabaly first time report use of α-MoO3-carbon

composite as counter electrode, which employs a cost effective and

facile method of preparation as compared to the existing CE Materials.

Molybdenum oxide (MoO3) is a wide band gap n-type

Semiconductor material and one of the transition metal oxides. Some

of the MoO3 compounds are thermodynamically stable having orthor-

hombic phase (α-MoO3), metastable phase of monoclinic & hexagonal

respectively (β-MoO3 and h-MoO3). Among them, α-MoO3 has at-

tracted more attention because the orthorhombic α-MoO3 has a layered

structure, containing two layers of octahedral MoO6, held together by

double covalent bonding and Van der Waal's forces. Some of the

reserchers reported synthesis of MoOx-C composite by various meth-

ods. Ko et.al. have reported synthesis of ant cave structured microballs

of MoO2-C composite by using Ultrasonic spray pyrolysis method using

molybdenum salt, polystyrene nanobeads and sucrose at 900 °C in N2

atmosphere and MoO2−C microballs were oxidized at 300 °C under an

http://dx.doi.org/10.1016/j.solmat.2016.11.035
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Abstract: Pure TiO2 and Fe3+-TiO2 nanoparticles have been prepared by a simple hydro-

thermal method with different Fe3+ concentrations. The synthesized nanoparticles are ana-

lysed to determine its structural, optical, morphological and compositional properties using 

X-ray diffraction, Raman, UV-DRS, photoluminescence, Mossbauer, XPS, TEM and 

SEM/EDS. The EDS micrograph confirms the existence of Fe3+ atoms in the TiO2 matrix 

with 0.85, 1.52 and 1.87 weight percent. The crystallite size and band gap decrease with 

increasing Fe3+concentration. The average particle size obtained from TEM is 7-11 nm, in 

good agreement with XRD results. Raman bands at 640 cm-1, 517 cm-1 and 398 cm-1 fur-

ther confirm pure phase anatase in all samples. XPS results show the proper substitutions 

of a few sites of Ti4+ ions by Fe3+ ions in the TiO2 host lattice. The intensity of PL spectra 

for Fe3+-TiO2 shows a gradual decrease in the peak intensity with increasing Fe3+ concen-

tration in TiO2, and it indicates a lower recombination rate as the Fe3+ ion concentration 

increases. These nanoparticles are further studied for its photocatalytic activities using 

malachite green dye under UV, visible and sunlight. 

Keywords: Hydrothermal synthesis, Fe3+-TiO2, properties, visible light photocatalyst, nanoparticles. 

1. INTRODUCTION 

Nanocrystalline titanium dioxide (TiO2) is a 
widely used semiconductor material for photocata-
lytic applications due to its outstanding properties 
such as high stability, low-cost and abundance. In 
addition to its high catalytic activity, it has effec-
tive applications in solar cells, photoconductors, 
coatings, fillers, pigments, gas sensors, optics, 
cosmetics, biomaterials and self-cleaning materials 
[1-5]. Industries such as textile, paper, printing and  
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India; Tel: 9422518653; Email: srsabale@gmail.com, 
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dying produce a large amount of toxic and non-
biodegradable dye effluents which enter into the 
environment. Hence this work focuses on the re-
moval of these toxic dyes using photocatalytic 
methods with TiO2 photocatalyst. The photocata-
lytic degradation of a dye involves  formation of 
electrons (e-) and holes (h+) on the surface of cata-
lyst, their serving as redox sources which react 
with adsorbed reactants, leading to the destruction 
of pollutants [2, 6-7]. Anatase TiO2 has a band gap 
of 3.2 eV, thus its photocatalytic property can be 
activated under the UV light ( < 400 nm). The 
energy produced by sunlight in the visible region 
is less than the UV region [8, 9].  

The photocatalytic activity of TiO2 can be in-
creased by shifting its band gap less than 3.2 eV in 
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ABSTRACT : BaxCa1-x Zro3 (0.1<x<.5) have been prepared by combustion method. The structural and morphological 

properties were investigated for calcium barium zirconate. The synthesized powders of various compositions were sintered at 900 

0c for five hours with the heating rate 50 per min.XRD and SEM properties of different powders were studied.XRD shows 

prominent peaks at 25 and 30, which becomes more prominent at x=0.5. SEM images show porous natures of powder. Nano size 

particles were obtained. 

 

INDEX TERMS : Combustion, XRD, SEM 

 

I. INTRODUCTION 

Inorganic perovskite-type oxides are fascinating nonmaterials because of their wide applications in catalysis, fuel cells, 
and electrochemical sensing. They exhibit attractive physical and chemical characteristics such as electronic conductivity, 

electrically active structure, the oxide ions mobility through the crystal lattice, variations on the content of the oxygen, thermal 

and chemical stability, and super‐magnetic, photo catalytic, thermoelectric, and dielectric properties. Pervoskite oxides exhibit an 

array of electrical properties and a variety of solid-state phenomena from insulating, semiconducting, metallic, and 

superconducting characters; therefore, they are very fascinating to be studied and applied in a large scale. (1) Many of ABO3 

pervoskite are cubic or nearly cubic in structure in their ideal form; however, one or more phase transitions may be achieved 

particularly at low temperature.(1) 

The ceramic material belongs to the family pervoskite with general ABO3 type structure that exhibits different electric 

and magnetic properties such as ferromagnetism and superconductivity (2) 

Pervoskite of type ABO3 has the structure as, B site atom is at the centre of the cube. A site atom is at the corners of the cube and 

o atoms are at the centre of the face. As shown in figure 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Barium zirconium titanate ceramics are attractive candidates for dynamic random access memories and tunnable microwave 
devices. Such a lead free, envoirnment friendly materials are known to exhibit relaxor behaviour in bulk materials with increase 

in Zr content.The interest in high strain materials is incresing for electromechanical transducers and various related 

applications.(3) 

CaZrO3 possesses an orthorhombic structure of slightly domed octohedra. It undergoes polymorph transformation from 

Orthorhombic CaZrO3to cubic CaZrO3 at 27500c .(4) Scientists are focused on CaO-ZrO2 system as a main research topic.Most 

of investigations are aimed the synthesis and characterisation of CaO stabilised ZrO2 solid solution,very little attension is paid to 

study of CaZrO3 Phase .Although for several decades the existence of CaZrO3 in CaO-ZrO2 equilibrium diagrame is 

known.(5).CaZrO3 is potential candidate for use of mechanical filters, coatings and electrical applications such as resonators and 

capacitors(4). CaZrO3 is orthombic pervoskite consist of slightly deformed (ZrO6 )octohedra and (CaO8).(6) CaZrO3has wide 
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A B S T R A C T

Glazed ceramic flooring tiles have a protective layer that rests over the material, making them

impervious to water and stain penetration. A typical defect found in the ceramic tile is delami-

nation. This paper describes the problem of detecting delamination and defects of typical ceramic

tiles by using Double Exposure Digital Holographic Interferometry (DEDHI), as a non-destructive

technique. The specimen tiles of different qualities (defected) having dimensions 10 cm × 12 cm

are used as the sample tiles. These tiles are subjected to mechanical and thermal stressing and

their double exposure digital interferograms are recorded. Digital reconstructed images show

various fringe patterns. It is found that the defected samples show the irregularity in the fringe

patterns and the shape of the fringes changes accordingly the defect, crack and debonds present

in the samples. The compared fringe patterns, with fringe patterns of high quality on ceramic

samples give reasonably interesting results.

1. Introduction

Silica and ceramic based materials are widely used in industry as well as in construction of buildings all over the worlds. Ceramic

materials, which include monolithic ceramics and ceramic-matrix composites, have been identified as potential candidates for high-

temperature structural applications because of their high-temperature strength, light weight and excellent corrosion and wear re-

sistance [1]. In order to encourage the expanded application of engineering ceramics, the use of appropriate non-destructive eva-

luation approach is critical to effective process control and the assurance of high-quality products and reliable performance in service

[2–5]. There are many methods such as pulsed tomography, radiography, liquid penetrant method, ultrasonic inspection etc., and

many acoustic methods were reported for the non-destructive testing of ceramics. But these methods are difficult and expensive.

Hence there is wide scope in this field to use a method which is cost effective and easy to implement.

As ceramic materials are widely used in space shuttle tiles, thermal barriers, high temperature glass windows, fuel cells glassware,

windows, pottery, corning ware, magnets, dinnerware, ceramic tiles, lenses, home electronics and microwave transducers, it is

necessary to study the strength and capability of these materials by using suitable methods. Minor cracks and defects plays important

role in these applications. It is well known that double exposure holographic interferometry (DEHI) technique is a well-established

optical method where two image holograms are recorded before and after an object’s deformation. DEHI measures displacement

maps that can be used to determine the surface deformation [6,7], Young’s modulus [8,9], Poisson’s ratio [10], thermal expansion

coefficient [11], diffusion coefficient [12,13], thickness of thin films [14–17] etc. In recent years, DEHI technique has received

https://doi.org/10.1016/j.ijleo.2020.165035
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Abstract

In this paper we present a modification of DJ Method [J. Math. Anal. Appl. 316 (2006), 753-763] to solve

the nonlinear equations more efficiently. It is observed that the modified DJ method is faster and hence it has

accelerated convergence rate as compared to the old one. We use this new method to find the analytical solutions

of Boussinesq equation. The reported results are compared with the exact solutions. Further, we compare the

absolute error in our solution with those in other iterative methods. It is observed that the presented method is

simple and generates more accurate solutions as compared with other methods.

Keywords: Boussinesq equation, DJ method, modified DJ method, series solution.
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1. Introduction

Boussinesq equation introduced by French mathematician Joseph Boussinesq has the form

utt + puxx + q
(
u2
)
xx

+ ruxxxx = 0, (1.1)

where p, q and r are constants. The Boussinesq equation have several applications in the real world. This equation

play an important role in modeling various phenomena such as long waves in shallow water [1], one dimensional

nonlinear lattices waves [2], vibration in a nonlinear string [3], electromagnetic waves in dielectric materials [4]

and so on. Many researchers have been used analytical methods to solve Boussinesq equation such as variational

iteration method [5], modified variational iteration method [6, 7], Adomian decomposition method and homotopy

perturbation method [8, 9]. Recently Malek et al. [10] have used potential symmetries method to solve Boussinesq

equation.

The Daftardar-Gejji and Jafari Method (DJM) [11] is a simpler and more efficient technique used to solve

various equations such as fractional differential equations [12], partial differential equations [13], boundary value
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