
 

 

 

 

 

 
 

Criterion-3: Research, Innovations and 
Extension 

 

 

3.3- Research Publication and Awards 

3.3.1. Number of research papers published per teacher in the Journals 

notified on UGC care list during the last five years 



LIST OF RESEARCH PAPERS PUBLISHED 

ACADEMIC YEAR 2021-22 

Sr. No. Title of the Paper Name of the Author Subject Name of the Journal ISSN No. 

1.  
Green Approach for the Synthesis of Chalcone: Review of 
Methods 

Bapu Sonu Jagdale Chemistry 
Asian Journal of 
Organic& Medicinal 
Chemistry 

2456-8937 

2.  
Combined Experimental and Computational Exploration of 
4-(4-Bromophenyl)-6-(3,4-dimethoxyphenyl)-5,6-
dihydropyrimidin-2(1H)-one 

Bapu Sonu Jagdale Chemistry 
Asian Journal of 
Organic& Medicinal 
Chemistry 

2456-8937 

3.  
Synthesis and DFT Insights on Molecular Structure, FMO's, 
MESP and Chemical Reactivity of the 2,4-Diphenylthiazole 

Bapu Sonu Jagdale Chemistry 
Asian Journal of 
Organic& Medicinal 
Chemistry 

2456-8937 

4.  
PEG-400 mediated synthesis, computational, antibacterial, 
and antifungal studies of fluorinated pyrazolines 

Bapu Sonu Jagdale Chemistry 
Current Research in 
Green and Sustainable 
Chemistry 

2666-0865 

5.  
Synthesis, Computational, Antibacterial and Antifungal 
Investigation of Two Tri-Fluorinated Chalcones of 1-(2,3-
Dihydrobenzo[b][1,4]dioxin-6-yl)ethan-1-one 

Bapu Sonu Jagdale Chemistry 
Polycyclic Aromatic 
Compounds 

1040-6638 



6.  
Transition metals Fe3+, Ni2+ modified titanium dioxide 
(TiO2) film sensors fabricated by CPT method to sense some 
toxic environmental pollutant gases 

Bapu Sonu Jagdale Chemistry 
Journal of the Indian 
Chemical Society 

0019-4522 

7.  

Spectroscopic (FTIR and UV), quantum Chemical, antifungal 
and antioxidant investigations of (E)-7-(4-
(trifluoromethyl)benzylidene)-1,2,6,7-tetrahydro-8H-
indeno[5,4-b]furan-8-one: A combined experimental and 
theoretical study 

Bapu Sonu Jagdale Chemistry 
Vietnam Journal of 
Chemistry 

0866-7144 

8.  
Antimicrobial and computational investigation of two 2,3‐
dihydro‐1H‐inden‐1‐one derived fluorinated chalcone 
motifs 

Bapu Sonu Jagdale Chemistry 
Vietnam Journal of 
Chemistry 

0866-7144 

9.  
Designing of LaCrO3 − TiO2 nanocomposites p: n 
heterojunction-based sensor material for the selective 
detection of volatile petrol vapors (PV) and CO2 gas vapors 

Prof.Dr.K.H.Kapadnis Chemistry 
Journal of the Indian 
Chemical Society 

0019-4522 

10.  
“Interpretation of Viscometric, Thermodynamic and 
Acoustic Properties of Maltose in Aqueous Sodium Fluoride”  

Prof.Dr.K.H.Kapadnis Chemistry 
Asian Journal of 
Organic& Medicinal 
Chemistry 

2456-8937 

11.  
 “Study of Molecular Interactions present in Binary Liquid 
Mixtures of Di-ethyl ether,Isopropyl Ether and n-Di-butyl 
Ether with 2-Pentanol at Different Temperatures”  

Prof.Dr.K.H.Kapadnis Chemistry 
Asian Journal of 
Organic& Medicinal 
Chemistry 

2456-8937 

12.  
“Screen printing strategy for investigation of 
spectrophotometric properties of modified thick       film of 
zirconium oxide and tin oxide composites”  

Prof.Dr.K.H.Kapadnis Chemistry 
 Oriental journal of 
chemistry 

2231-5039 



13.  
Photocatalytic Applications of Doped Fe3O4 Nanoparticles 
for Degradation of Methyl Orange and Methylene Blue Dyes: 
A Review 

Thansing Bhavsing 
Pawar 

Chemistry 
Asian Journal of 
organic and medicinal 
chemistry 

2456-8937 

14.  
Synthesis, spectroscopic and dft based quantum chemical 
study of (2E)-1-(4-chlorophenyl)-3-[4-(propan-2-yl) 
phenyl] prop-2-en-1-one 

Mrs.N. V.Sadgir Chemistry 
Journal of Chemical, 
Biological and Physical 
Sciences 

2249-1929 

15.  

One Pot Synthesis, Spectroscopic Characteriztion, and 
Computational Studies of Benzo[d][1,3]dioxol-5-yl(3-(4-
isopropylphenyl)oxiran-2-yl)methanone and 
Benzo[d][1,3]dioxol-5-yl(3-(4-chlorophenyl)oxiran-2-
yl)methanone 

Mrs.N. V.Sadgir Chemistry 
Asian Journal of 
Organic& Medicinal 
Chemistry 

2456-8937 

16.  Women Health Problems Concern with Maternity in India Mrs.N. V.Sadgir Chemistry 

International Journal 
of Advanced Research 
in Science, 
Communication and 
Technology (2021) 

2581-9429 

17.  
1, 5-Benzothiazepine Derivatives: Green Synthesis, In Silico 
and In Vitro Evaluation as Anticancer Agents. 

Dr. Chobe Santosh S. Chemistry  Molecules  1420-3049 

18.  
Polyethylene glycol-400 Prompted An Efficient Synthesis of 
Thienyl Pyrazolo [1, 5-a] pyrimidines as Microbial Inhibitors 

Dr. Chobe Santosh S. Chemistry 
Current organic 
synthesis 

1875-6271 

19.  
A Systematic Review: Use Of Chloroquine And 
Hydroxychloroquine In Covid-19 

Satish A. Ahire Chemistry 
WORLD JOURNAL OF 
PHARMACEUTICAL 
RESEARCH 

2277– 7105 



20.  
Green Synthesis of Ceria Nanoparticles using Azadirachta 
Indica Plant Extract: Characterization, Gas Sensing and 
Antibacterial Studies 

Satish A. Ahire Chemistry 
Material Science 
Research India (MSRI) 

0973-3469 

21.  
An Eco-friendly Method for the Synthesis of Solvent-Free 
Reaction of Oxazine Derivatives 

Satish A. Ahire Chemistry 
Asian Journal of 
Organic& Medicinal 
Chemistry 

2456-8938 

22.  
Nano 5% Fe–ZnO: A highly efficient and recyclable 
heterogeneous solid nano catalyst for the Biginelli reaction 

Vishnu Ashok Adole Chemistry 
Journal of the Indian 
Chemical Society 

0019-4522 

23.  
Fe3+ modified zinc oxide nanomaterial as an efficient, 
multifaceted material for photocatalytic degradation of MB 
dye and ethanol gas sensor 

Vishnu Ashok Adole Chemistry 
Inorganic Chemistry 
Communications 

1387-7003 

24.  
Photocatalytic degradation of methylene blue, rhodamine B, 
methyl orange and Eriochrome black T dyes by modified 
ZnO nanocatalysts: A concise review 

Vishnu Ashok Adole Chemistry 
Inorganic Chemistry 
Communications 

1387-7003 

25.  

Computational Chemistry: Sulfamic Acid Catalyzed PEG400 
Mediated Synthesis, Molecular Structure, HOMO–LUMO, UV-
visible, Vibrational, and Reactivity Descriptors Analysis of 2-
(Furan-2-yl)-1Hbenzo[d]imidazole 

Vishnu Ashok Adole Chemistry Orbital 1984-6428 

26.  
Synthesis techniques and applications of rare earth metal 
oxides semiconductors: A review 

Vishnu Ashok Adole Chemistry 
Chemical Physics 
Letters 

0009-2614 



27.  
Synthesis, molecular structure, electronic, spectroscopic, 
NLO and antimicrobial study of N-benzyl-2-(5-aryl-1,3,4-
oxadiazol-2-yl)aniline derivatives 

Mr.S.L.Dhonnar Chemistry 
Journal of Molecular 
Structure 

0022-2860 

28.  
Synthesis, spectral analysis, antibacterial, antifungal, 
antioxidant and hemolytic activity studies of some new 2,5-
disubstituted-1,3,4-oxadiazoles 

Mr.S.L.Dhonnar Chemistry 
Journal of Molecular 
Structure 

0022-2860 

29.  
 “Synthesis, Characterization and Antimicrobial Activity of 
para-Toluidineand ortho-Toluidine Schiff Base and its Cu(II) 
and Ni(II) Complexes”  

Dr.S.P.Jadhav Chemistry 
Asian Journal of 
Organic& Medicinal 
Chemistry 

2456-8937 

30.  
Leaf Morphometeric Studies in Some Ipomoea Species of 
Convolulaceae Family 

Mr. Balasaheb Kale Botany 
Asian Plant Research  
Journal  

2581-9992 

31.  
Electric Current Effect on Plant Growth of Withania 
Somnifera (L) Dunal (Ashwaganda) 

Mr. Balasaheb Kale Botany 
International Journal 
of pharmancy and 
Biological Sciecne 

2230-7605 

32.  
In Vitro antimicrobial activity of  Fagonia schweinfurthii 
Hadidi from  Northern- wastern Ghat, India 

Mr. Suresh G. Sabale Botany 
Journal of 
pharmacognosy and 
Phytochemistry 

2349-8234 

33.  
Dyes from Plants:  North East region  from  Nashik District, 
Maharashtra 

 Mr. Atul Wagh and 
Dr. N.B. Pawar 

Botany 

International Journal 
of Advanced and  
Research and 
Development 

2455-4030 



34.  
Medicinal Plants Used against  Covid-19 (SARC-CoV-2) 
Disease by Triabal of  North- East Region from Nashik 
District, Maharashtra 

 Mr. Atul Wagh and 
Dr. N.B. Pawar 

Botany 

International Journal 
of Advanced and  
Research and 
Development 

2455-4030 

35.  
 Ethnobotanical Studies of North- East Region from Nashik 
Dist. Maharashtra 

 Mr. Atul Wagh and 
Dr. N.B. Pawar 

Botany 
 Plantae Scientia- An 
International Research 
Journals In  Botany 

2581-589x 

36.  
SOLVING FUZZY CAPUTO – FABRIZIO FRACTIONAL ONE 
DIMENSIONAL HEAT EQUATION BY ITERATIVE FUZZY 
LAPLACE TRANSFORM METHOD USING MATHEMATICA 

Dr. Vasant R. Nikam Mathematics JXU 1001-2400 

37.  
The Double Fuzzy Elzaki Transform For Solving Fuzzy 
Partial Differential Equations 

Dr. Vasant R. Nikam Mathematics 
Journal of The 
Chungcheong 
Mathematical Society 

2383 - 6245 

38.  
A new  Algebraic methodfor the intial basic feasible  
Solution of transportation problem and comparison with 
low cost method 

 Shrinath Dilip 
Manjarekar , 

Bhadane Ashok 
Parasharam 

Mathematics 
Global Journal for 
Research Analysis 

2277 - 8160 

39.  

Prevalence and Histopathological Studies on Intestinal 
Cestode Parasite of Avian Host Gallus Domesticus (L) From 
Nashik Region, Maharashtra 
State, India 

Dr Sunil D. Patil and 
Miss. Komal Jagzap 

Zoology 

International Journal 
for Research in 
Applied Science & 
Engineering 
Technology (IJRASET) 

2321-9653 

40.  “ The world war against covid -19”  Dr. Anita P. Patil Zoology 
Asian journal of 
organic and medicinal 
chemistry  

2456-8937 



41.  
Influence of Annealing on Physical, Physiological and 
Electric Properties of Mono Nickel oxide Thick Films 
Prepared by using Screen-Printing Technique. 

Dr. Ugalal  Pandit 
Shinde                   

 Electronics 

SAMRIDDHI ,200-
206Volume 14, Special 
Issue 1, 2022 Print 
ISSN : 2229-7111 
Online ISSN : 2454-
5767 

2454-5767 

42.  
Investigation of Structural and Optical Properties of 
Graphene Derivatives as a Route for Optical Sensing 

Mr. Anil Bhimarao 
Patil 

 Electronics 
Materials Today: 
Proceeding – Elsevier 
journal 

2214-7853 

43.  Infrared Sensor For Measurement Of Forward Travel Speed 
Dr. Ugalal  Pandit 

Shinde                   
 Electronics 

Stochastic Modeling & 
Applications,,Vol. 26 
No. 3 (January - June, 
Special Issue 2022 
Part - 4) 270-273 
Special Issue on 
Recent Research on 
Management, Applied 
Sciences and 
Technology. 

0972-3641 

44.  
Preparation and Nano Structural Investigation of Screen 
Printed Cobalt oxide (Co3O4) Thick Film with Annealing 
Temperature 

Dr. Ugalal  Pandit 
Shinde                   

 Electronics 
Asian Journal of 
Organic & Medicinal 
Chemistry, 20-28 

2456-8937 

45.  
Influence of annealing on electrical and optical properties of 
NiO thick film Sensors developed by screen printing 
technique 

Dr. Ugalal  Pandit 
Shinde                   

 Electronics 

International Journal 
of Scientific 
Development and 
Research (IJSDR) 

2455-2631 



46.  
Thermally Evaporated Mgo-Nio Nanocomposite Thin Films 
For Ethanol Gas Sensor. 

Dr. Ugalal  Pandit 
Shinde                   

 Electronics 

International Journal 
of Recent Advances in 
Multidisciplinary 
Research 

2250-0743 

47.  
Study Of Electrical And Gas Sensing Properties Of Thermally 
Evaporated Nickel Oxide Thin Films 

Dr. Ugalal  Pandit 
Shinde                   

 Electronics 

Journal of Emerging 
Technologies and 
Innovative Research 
(JETIR) 

2349-5162 

48.  Patient Health Monitoring System Using Iot 
Dr. Ugalal  Pandit 

Shinde                   
 Electronics 

International Journal 
Of Scientific Research 
& Engineering Trends 
Volume  

2395-566X 

49.  PCB Design Plotter Using CNC Shield And Arduino 
Dr. Ugalal  Pandit 

Shinde                   
 Electronics 

International Journal 
Of Research 
Publication And 
Reviews  

2582-7421 

50.  
Development Of Ethanol Gas Sensors Using Ternary Metal 
Oxide Thick Films 

Dr. Ugalal  Pandit 
Shinde                   

 Electronics 
International Journal 
of Agricultural Science 
and Research (IJASR) 

2321-0087 

51.  
Influence of Annealing Temperature on Structural and 
Electrical Properties of Screen Printed Lanthanum Oxide 
Thick Films 

Mr. Anil Bhimarao 
Patil 

 Electronics 

Iranian Journal of 
Materials Science and 
Engineering, Vol. 19, 
Number 4 

2383-3882 

52.  
Potentiometric Study and Statistical Analysis of Human 
Urine Samples Using Reduced Graphene Oxide Screen 
Printed Electrodes 

Mr. Anil Bhimarao 
Patil 

 Electronics 
Asian Journal of 
Organic & Medicinal 
Chemistry  

2456-8937 



53.  
Research Study of Structural, Morphological and Optical 
Properties of Screen-Printed thick Films of Titanium Oxide 
with Tin Oxide Composition 

Kaveri B Bhamare, 
Aditi  N Ahirrao, 
Rohit M Nikam 

Physics 
Asian Journal of 
Organic & Medicinal 
Chemistry  

2456-8937 

54.  
Preparation and Characterization of WO3 Thick Film 
Resistors using Screen Printing Technique 

S. J. Patil Physics 
Asian Journal of 
Organic & Medicinal 
Chemistry  

2456-8937 

55.  
Comparative studies of electrical and gas sensing properties 
of undoped and tin oxide doped with antimony and 
cadmium 

 S. J. Patil  Physics 
Asian Journal of 
Organic & Medicinal 
Chemistry  

2456-8937 

56.  

ATTITUDE TOWARDS ONLINE EXAMINATION AMONG 
PROFESSIONAL  
AND CONVENTIONAL COLLEGE STUDENTS DURING THE 
SECOND WAVE OF  
COVID-19 PANDEMIC 

Dr. M.A. Bhardwaj Psychology 

 International 
Research Journal of 
Management Sociology 
& Humanities  

2277-9809 

57.  
Specific Phobia During The Covid-19 Pandemic First Wave 
In Maharashtra 

Dr. M.A. Bhardwaj Psychology 
The International 
Journal of Indian 
Psychology 

2348-5396 

58.  Dalit sriyanchi Atmkathanatil sanskrutik sangharsh Prof. Vidya Surve  Marathi sanshodhan  2394:5990 

59.  antaryami drushtui valavanare lekhan Prof. Vidya Surve  Marathi Reaserch journy  2348:7143 



60.  samajkalin samajvastav Prof. Vidya Surve  Marathi Abhisaran  2229-4856 

61.  google apps v google apps chya vividh seva Dr. Prakash Shewale  Marathi Reaserch journy  2348:7143 

62.  Pudhalya Vata  Dr. Prakash Shewale  Marathi Akshar Vadmay - 

63.  Religious Tourism in Maharashtra: problems and Prospects Mr.G.U.Harkar Geography 

IRJMETS International 
journal of 
modernization in 
engineering 
technology and science 

2582-5208 

64.  A Study of Communication in Report Writing Dr. Kishore R. Nikam English Journal of Education 0972-7175 

65.  Depiction of the Marginalized in ‘The God of Small Things’ Dr. Sandeep Wagh English 
Vi. Ka. Rajwade’s 
‘Sanshodhak’ 

2394-5990 

66.  
The Myth of Yavakari in Girish Karnad’s ‘The Fire and the 
Rain’ 

Dr. Sandeep Wagh English 

Research Journey: 
Multidisciplinary 
International E-
Research Peer 
Reviewed Journal 

2348-7143. 



67.  The Study of Identity Crisis in ‘The God of Small Things’ Smt. Sarala Sanap English Research Journey 2348-7143 

68.  
The Analysis of Multiple Dimentions of Identity Crisis in 
Anurag Mathur's 'The Inscrutable Americans.' 

Smt. Sarala Sanap English 
Journal of Education: 
Rabindra Bharati 
University 

0972-7175 

69.  
Recent Trends And Development In Digital      Revolution 
Through Online Marketing 

Dr. Arti C. Lokhande Commerce 

Journal of Research 
and Development  A 
Multidisciplinary 
International Level 
Referred and Peer 
Reviewed Journal 

2230-9578 

70.  Rise of Digital Wallet in Pandemic Dr. Arti C. Lokhande Commerce 

Atishay Kalit UGC Care 
Listed Referred 
International Bilingual 
Research Journal of 
Humanities, Social 
Science & Fine Arts   

2277-419X 

71.  A Study on HRM practices in small and medium enterprise Dr. Arti C. Lokhande Commerce 

World Journal of 
Management & 
Economics- Indexed in 
Australian Business 
Deans Council (ABDC) 

1819-8643 

72.  
Goat Farming: History& Importance of the Era of 
Globalization  

Dr. Pragati B. 
Marakwar  

History  Bohal Shodh Manjusha  2395-7115 



73.  Satvahan kalin Leni Sthapatyacha Avishkar  
Dr. Pragati B. 

Marakwar  
History  Tifan  2231-573X 

74.  Srisantancha Varasa: San Janabai  
Dr. Pragati B. 

Marakwar  
History  Juni Khyat  2278-4632 

75.  Swatantrya Chalvalit Nashik Jilyatil Sriyanche Yogdan  
Dr. Pragati B. 

Marakwar  
History  Juni Khyat  2278-4632 

76.  
Bhartiy  Swatantry Sangramat Marathi Vruttpratanchi 
Bhumika  

Dr. Pragati B. 
Marakwar  

History  
Vidyavarta 
Muldicilinary Referred  
Journal 

23199318 

77.  Kille Ramshejvaril Jalvyasthapan  
Mr. Gorakh 
S.Shewale  

History  Tifan  2231-573X 

78.  
Mughal Sthapatya Kala: Fatehpur Sikkrichya veshesh 
Sandarbhasah 

Miss. Ruchira V. 
Dandgaval  

History  Tifan  2231-573X 

79.  Nahpan Vihar: Satvahankalin Jagtikikaranache Pratik  Mrs. Kirti V. Varma  History  Tifan  2231-573X 



80.  Jahanjirkalin Mughal Chitrakala Mrs. Kirti V. Varma  History  
Itihas Sanshodhan 
Patrika, Marathwada 
Itihas Parishad  

0976-5425 

81.  Sthapatya Kalatmak Navachar: Akabarkal  Mrs. Kirti V. Varma  History  
Itihas Sanshodhan 
Patrika, Marathwada 
Itihas Parishad  

0976-5425 

82.  ह िंदी उपन्यास िं में हिसान हिमर्श  Dr.Yogita A. Hiray Hindi 

Worldwide 
International 
Interdisciplinary 
research journal  

2454-7905 

83.  
Toxicity of Monocrotophos in Freshwater Bivalve, 
Lamellidens marginalis, Using Different Markers 

Mr. Lalit Tank & Dr. 
Sunil D. Patil 

Zoology 

International Journal 
for Research in 
Applied Science & 
Engineering 
Technology (IJRASET) 

2321-9653; 

84.  
HISTOPATHOLOGICAL MANIFESTATION IN GALLUS 
GALLUS DOMESTICUS INFECTED WITH CESTODE 
PARASITE 

Ziyaurrahman Z. 
Husain1, Sunil 

D.Patil2 
Zoology 

IJFANS International 
Journal of Food and 
Nutritional Sciences 

e 2320 –7876 

85.  Online learning usage and acceptability Dr.Rupali M.Deore Economics Ajanta 2277- 5730 

86.  Challenges and Opportunities in Indian Economy. Dr.Rupali M.Deore Economics 
Journal of Research 
and Development 

2230-9578 



87.  Modernization of industrialization -Make in India Dr.Rupali M.Deore Economics shodhsanhita 2277-7539 

88.  Study of Human Progress in Maharashtra Dr.Rupali M.Deore Economics 
Excel's International 
journal of social 
science & Humanities 

2277-7539 

89.  Strategy to increase agriculture production in India Dr.Rupali M.Deore Economics 

Worldwild 
International inter 
Disciplinary Research 
journal 

2454-7905 

90.  Sustainable Agriculture and modern technology Dr.Rupali M.Deore Economics Ideal 2319- 359X 

91.  Women Empowerment Global and Indian policies Dr.Rupali M.Deore Economics 
Changing Global 
Scenario : Strategies 
for Sustainability 

- 

92.  Effects of Globalization on Indian Agriculture Dr. N. N. Gadhe Economics Ajanta 2277-5730 

93.  
A Study of Marketing Functions and Marketing Methods of 
Agricultural Produce in Maharashtra 

Dr. N. N. Gadhe Economics 

Worldwide 
International 
Inter Disciplinary 
Research Journal 

2454 7905 



94.  A Study of Impact of Russia- Ukrain War on India Dr. N. N. Gadhe Economics Research Journey 2348-7143 

95.  Bhartatil Aarogya sewa Wastav : Ek Drushtikon Dr. A . S .Patil Economics Ij :NDEX 2277-7539 

96.  Crypto Currency - Ek Abhyas Prof. S. V. Aher Economics Peer Reviewed 2454-7905 

97.  
A Study of Gopinath Mohanty’s Novel Paraja as a Subaltern 
Novel 

Dr. Kishore R. Nikam English 
The Journal of Oriental 
Research, Madras 

0022-3301 

98.  राष्ट्र िहि डॉ हिजेर् हसिं  िी ग़ज़ल िं में जल पर्ाशिरण सिंरक्षण  Dr.Yogita A. Hiray Hindi Research Journey  2348-7143 
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Green Approach for the Synthesis of Chalcone: Review of Methods 

B.B. Waghmare
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, B.S. Jagdale
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 and N.V. Sadgir

2 

1
Department of Chemistry, M.S.G. Arts, Science and Commerce College, Malegaon, Nashik, India 

2
Department of Chemistry, L.V.H. Arts, Science and Commerce College, Panchavati, Nashik, India 

 

ABSTRACT 

A method for synthesizing chalcones that is simple, fast, efficient, and environmentally friendly has been 

developed. Using green methods reduces or eliminates the risk of chemicals entering the environment and 

causing harm to human health, which is an absolute necessity. In this review, we discuss the various methods 

for synthesizing chalcone, such as microwave-assisted, ultrasound-assisted, green solar power, grinding, and 

more, to make products more environmentally friendly. 

KEYWORDS: environment, microwave-assisted, ultrasound-assisted, green solar power, grinding. 

 

INTRODUCTION 

Chalcone is one-of-a-kind α, β-unsaturated carbonyl with biologically active properties, and it is a precursor of 

various heterocyclic compounds found in plants, like flavonoids. Chalcones are thought to play a fundamental 

role in the synthesis of various therapeutic compounds. Chalcones have piqued the interest of scientists around 

the world for decades due to their wide and varied pharmaceutical properties and easy preparation
1
. Different 

synthetic methods for the preparation of chalcone are nowadays being reported due to their remarkable 

biological applications. Claisen-Schmidt condensation is the most familiar reaction in the synthesis of chalcones 

through condensation reactions using acid or base catalysis. Due to its simplicity and better yields when 

compared to other conventional methods, it is the most frequently used procedure for the synthesis of 

chalcones
2
. The main disadvantages of this technique are the slow reaction rates and the possibility of by-

products; it normally requires more reaction time and in some cases, unused starting materials
3
. The 

development of processes for the sustainable production of chemicals and materials is referred to as the "green 

synthetic protocol"
4
. Energy-efficient and environmentally sustainable processes such as microwave-assisted, 

ultrasound-assisted, green solar-assisted, and grinding are used in the synthesis of different biologically active 

compounds. The green approach to chalcone synthesis is described below. 

Green synthetic approaches: Green chemistry approaches for carrying out various chemical reactions include 

microwave irradiation (MWI), ultrasonication, green solar-assisted and grinding. By using these technologies 

organic reactions become more efficient and cost-effective by increasing the rate of the reaction with reduced 

reaction time and high product yield and reducing the chances of by-products
5
. 
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 and Bapu S. Jagdale
2 

1
Department of Chemistry, Mahatma Gandhi Vidyamandir's Maharaja Sayajirao Gaikwad Arts, Science and 
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ABSTRACT 

This work deals with the synthesis of 4-(4-bromophenyl)-6-(3,4-dimethoxyphenyl)-5,6-dihydropyrimidin-

2(1H)-one by condensation of 1-(4-bromophenyl)-3-(3,4-dimethoxyphenyl)prop-2-en-1-one with urea. The 

structure of the synthesized compound was established by FT-IR, 
1
H NMR, 

13
C

 
NMR and HRMS spectral 

techniques. For the synthesized compound the density functional theory (DFT) calculations at the B3LYP level 

were performed using Gaussian 03(W) package. The optimized geometrical parameters, frontier molecular 

energies, electronic parameters and global chemical reactivity descriptors have been calculated by the 

DFT/B3LYP/6-311++G(d,p) level. The structure was characterized as a minimum in the potential energy 

surface using DFT. The molecular electrostatic potential (MEP) and thermodynamic properties were also 

investigated using the same level of theory. In addition, the vibrational wavenumbers of the title compound 

were calculated and the scaled values were compared with the experimental FT-IR spectrum. The result shows a 

good correlation between computed and experimental frequencies. The effect of different solvents on electronic 

parameters and global chemical reactivity descriptors were also examined. In solvents, no significant change 

was observed on the energy gap and global reactivity descriptors of the title molecule. 

KEYWORDS: FT-IR, NMR, DFT, B3LYP, MEP. 

 

INTRODUCTION 

Heterocyclic compounds are abundant in nature and are important for survival because structural subunits of 

heterocycles can be found in many natural products including vitamins, proteins, and antibiotics. In synthetic 

organic chemistry, a feasible approach for the synthesis of such molecules is of great significance. Pyrimidine is 

a well-known heterocyclic compound possessing two nitrogen atoms in positions 1 and 3 of a six-member ring. 

Pyrimidine derivatives have a significant therapeutic noticeability as compared to other heterocycles and has far 

genetic and therapeutic implications. Pyrimidine derivatives have a wide spectrum of biological and 

pharmacological properties which include antimicrobial 
1,2

, antiviral 
3
, antihypertensive 

4
, anticancer 

5-7
, anti-

inflammatory 
8-10

, antitubercular 
11,12

, and antihypertensive 
13,14

 activities. Due to their intriguing biological 

activity and medicinal potential, these compounds have received a lot of attention recently. 

In recent years DFT-based theoretical computations have been used to determine several structural parameters 

of synthetically and pharmacologically significant organic compounds. The bond lengths, bond angles, dihedral 

angles, UV-visible spectra, IR and Raman frequencies, FMO energies, molecular electrostatic potential, and 

other properties of molecules can be predicted using DFT calculations 
15-28

. 

In the current investigation, we report the synthesis as well as various structural and quantum chemical 

properties of the title compound i.e., 4-(4-bromophenyl)-6-(3,4-dimethoxyphenyl)-5,6-dihydropyrimidin-2(1H)-

one. 

 

EXPERIMENTAL  

All the chemicals needed for synthesis were obtained from a commercial source (AR grade with purity >99%) 

and used without further purification. Melting points were determined in an open capillary tube and were 

uncorrected. FT-IR spectra were recorded on Shimadzu FT-IR spectrometer using potassium bromide pellets. 
1
H NMR and 

13
C NMR spectral analysis was carried on Bruker Avance II 500 MHz spectrometer using CDCl3 

as solvent and TMS as internal standard. The reaction was monitored by thin layer chromatography (TLC, 

Merck) using aluminium sheets coated with silica gel using n-hexane and ethyl acetate as an eluent. 
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ABSTRACT 

The current study focuses on the synthesis and density functional theory (DFT) analysis of a 2,4-

diphenylthiazole. The reaction of benzothioamide and 2-bromo-1-phenylethan-1-one in ethanol at 70-80°C 

under stirring resulted in the creation of a 2,4-diphenylthiazole (2,4-DPT). 
1
H NMR and 

13
C NMR spectrum 

techniques were used to confirm the structure of a synthetic thiazole. The geometry of the 2,4-diphenylthiazole 

was optimised using the DFT approach with the 6-311G++(d,p) basis set at the B3LYP functional. Geometrical 

characteristics such as bond length and bond angles were optimised, examined, and debated. The parameters of 

quantum chemistry have been determined and investigated. Surface plot analysis of the Molecular Electrostatic 

Potential (MEP) has been performed at the same theoretical level.The current study also discusses the Mulliken 

atomic charge investigation of the titled compound. 

KEYWORDS: Thiazole, DFT, B3LYP, 6-311G++(d,p). 

 

INTRODUCTION 

The five-membered heterocyclic molecule thiazole is well-known. In recent decades, much research has focused 

on the thiazole ring in order to discover new compounds that act as antioxidants
1
, analgesics

2
, anti-

inflammatory
3
, antimicrobial

4
, antifungal

5
, antiviral

6
, diuretic

7
, anticonvulsant

8
, neuroprotective

9
, and 

antitumor
10

 or cytotoxic drugs with fewer side effects. Thiazoles and their derivatives have been used in the 

creation of drugs for the treatment of allergies 
11

, Hypertension
12

, schizophrenia
13

, bacterial infections
14

, HIV 

infections
15

, hypnotics
16

 and more recently for the treatment of pain
17

, as fibrinogen receptor antagonists with 

antithrombotic activity
18

 and as novel inhibitors of bacterial DNA gyrase B
19

.Thiazole nucleus is also a 

component of all known penicillins, which have revolutionised bacterial disease treatment
20

. Several thiazole 

containing drugs are available such as; nizatidine is a histamine H2-receptor antagonist that inhibits stomach 

acid production, and commonly used in the treatment of peptic ulcer disease (PUD) and gastroesophageal reflux 

disease (GERD), nirida- zole as schistosomicidal, sulfathiazole as antibiotic, fanetizole as anti-inflammatory, 

combendazole as fungicidal
21

.Theoretical chemistry calculations are based on quantum chemistry and 

physicochemical calculations. Density functional theory (DFT) can be used to predict many molecular 

properties 
22-27

. Spectroscopic experiments include UV/vis spectra 
28-29

, IR and Raman frequencies and 

intensities 
30-31

, NMR chemical shifts 
32

, and spin-spin coupling constants 
33

. DFT computations can estimate 

HOMO-LUMO energies 
34-38

, bond lengths and angles 
39

, and absorption energies 
40-42

.A lot of knowledge is 

gained by comparing theoretical calculations to experimental data. Using computing data, it is now possible to 

arrive at a reaction mechanistic route. The current research looked at molecule structure, bond length, bond 

angle, and Mulliken atomic charges using DFT analysis. Important characteristics like as total energy, HOMO-

LUMO energies, and charge distribution are also investigated using the DFT method. In light of the foregoing, 

I'd like to present in this paper a density functional theory analysis of previously synthesised 2,4-

diphenylthiazole compounds. 

Methodology 

General remarks: The chemicals with high purity were purchased from Virion Enterprises. The chemicals 

were used as received without any further purification. The melting point was determined in open capillary and 

uncorrected. 
1
H NMR and 

13
C NMR spectra were recorded on a sophisticated multinuclear FT NMR 

Spectrometer model Advance-II (Bruker) with 
1
H frequency 500 MHz and 

13
C frequency 126 MHz using 

CDCl3 as a solvent, the reaction was monitored by thin-layer chromatography using aluminium sheets with 

silica gel 60 F254 (Merck).  
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A B S T R A C T

The present study explores a detailed comprehensive study on the computational, antibacterial and antifungal
studies of pyrazoline derivatives. Four chalcones and corresponding 5-aryl-3-(4-fluorophenyl)-1-phenyl-4,5-
dihydro-1H-pyrazoles were synthesized in PEG-400 and the structure of the pyrazolines were affirmed by IR, 1H
NMR, and 13C NMR spectral techniques. The PEG-400 mediated synthesis of pyrazoline derivatives is effective,
eco-friendly, and straightforward. The molecular structure, optimized geometrical parameters, UV and vibrational
assignments were established by the density functional theory (DFT); the Becke-3-Lee-Yang-Parr (B3LYP) func-
tional with 6-311þþG(d,p) basis set. The absorption energies, excitation energy, oscillator strength, and transi-
tions of four pyrazolines were computed using time-dependent density functional theory (TD-DFT) at B3LYP/6-
311þþG(d,p) level of theory for B3LYP/6-311þþG(d,p) optimized geometries. The FMO study affirms that the
molecule FPMP has the lowest bandgap with maximum charge transfer. A good correlation between theoretical
and experimental UV and vibrational findings was obtained. Various global descriptors like were electronega-
tivity, absolute hardness, global softness, global electrophilicity, chemical potential, and the maximum number of
electrons transferred (Nmax) were calculated. The phenyl ring attached to nitrogen is likely to react with elec-
trophiles, as shown in a molecular electrostatic potential surface analysis. The antibacterial screening was per-
formed against two Gram-positive bacterial strains namely S. aureus and B. subtilis and two Gram-negative
bacterial strains namely E. coli and P. vulgaris. On the other hand, the antifungal evaluation of the synthesized
pyrazoline derivatives was carried out against two fungal strains namely A. niger and C. albicans.

1. Introduction

Pyrazolines are nitrogen-containing five-membered heterocyclic
compounds that are notable and important. Pyrazoline is an essential
synthon in medicinal chemistry, and it has been influential in the syn-
thesis of heterocyclic compounds. Many pyrazoline scaffolds have been
reported to have a wide range of biological properties, which has sparked
a lot of interest in recent years [1,2]. They serve as a structural basis for
the development of a variety of biologically active compounds. A reac-
tion of chalcones with hydrazine/hydrazine derivatives is one of the
simplest ways to synthesize pyrazolines [3,4]. Chalcones and related
compounds exhibit wide spectrum of biological activities [5–8]. The
outstanding pharmacological profile of pyrazole hybrids includes

anticancer [9], antimicrobial [10,11], anticonvulsant [12], anti-
mycobacterial [13], analgesic [14], anti-inflammatory [15], antidepres-
sant [16], and antiamoebic activities [17]. The chalcones and pyrazoline
derivatives have been investigated in the past for the exploration like
photophysical characteristics, selective fluorescent chemosensor appli-
cations, optical properties, DFT study, etc. [18–24]. Some notable ex-
amples of pyrazolines as pharmacological agents are depicted in Fig. 1.
The pyrazoline derivative 1 and 5 are reported to show excellent
anti-inflammatory activity in disease treatments. Compound 2 has been
linked to a very good analgesic property. On the other hand, pyrazolines
4 and 5 are fantastic anticonvulsant and antidepressant candidates
respectively.

DFT calculations are reliable and useful for determining the structural
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ABSTRACT
In the present study, we report the combined experimental and computa-
tional study along with antimicrobial screening of two tri-fluorinated chal-
cones from 1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)ethan-1-one. The (E)-1-
(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-3-(4-(trifluoromethyl)phenyl)prop-2-en-
1-one (DBTFP-1) and (E)-1-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-3-(4-(trifluor-
omethoxy)phenyl)prop-2-en-1-one (DBTFP-2) were synthesized by the
famous Claisen-Schmidt condensation reaction. The computational investi-
gation of optimized molecular structures, bond lengths and bond angles
were performed by using density functional theory (DFT) with a B3LYP
functional and 6-31G(d,p) basis set. The electronic properties were com-
puted using Time-Dependent density functional theory (TD-DFT) with a
B3LYP functional and 6-31G(d,p) basis set for the optimized geometries.
The lower band gap in DBTFP-1 demonstrated the inevitable intramolecu-
lar charge transfer. The UV-Visible simulations were performed in the gas
phase and dichloromethane (DCM) solvent. The experimental UV-Visible
analysis was performed in DCM solvent. The first singlet excited state was
attributed to the n-p� and second singlet excited state to the p -p� elec-
tronic transition. The scaled vibrational bands of titled compounds were
compared with experimental observations and correct vibrational assign-
ments were made. Various global reactivity parameters were analyzed and
discussed to apprehend the chemical behavior of the synthesized chal-
cones. MESP and contour surfaces revealed negative potentials near the
oxygen atoms and positive potentials over the hydrogen atoms. Mulliken
charge study revealed that C17 and C33 are the most negative and posi-
tive carbon atoms in DBTFP-1, respectively, whereas C17 and C35 are the
most negative and positive carbon atoms in DBTFP-2. The antibacterial
activity was performed against P. vulgaris and S. aureus and antifungal
activity against A. niger and C. albicans. The antimicrobial activity for these
two compounds was correlated with LUMO and band gap energy. The
magnificent antimicrobial activity of DBTFP-1 was attributed to its more
stabilized LUMO and lower band gap than DBTFP-2.

ARTICLE HISTORY
Received 25 January 2021
Accepted 29 August 2021

KEYWORDS
Density functional theory;
chalcones; frontier
molecular orbitals; global
descriptors; antimicrobial
activity

CONTACT Vishnu A. Adole vishnuadole87@gmail.com Department of Chemistry, Mahatma Gandhi Vidyamandir’s Arts,
Science and Commerce College, Manmad (Affiliated to Savitribai Phule Pune University, Pune) Nashik, MS 423104, India.

Supplemental data for this article can be accessed online at https://doi.org/10.1080/10406638.2021.1977346.

� 2021 Taylor & Francis Group, LLC

POLYCYCLIC AROMATIC COMPOUNDS
https://doi.org/10.1080/10406638.2021.1977346



Transition metals Fe3þ, Ni2þ modified titanium dioxide (TiO2) film sensors
fabricated by CPT method to sense some toxic environmental
pollutant gases

Ravindra Haribhau Waghchaure a, Prashant Bhimrao Koli b, Vishnu Ashok Adole c,*,
Thansing Bhavsing Pawar d, Bapu Sonu Jagdale d

a Department of Chemistry, Mahant Jamanadas Maharaj Arts, Commerce and Science College, Karanjali, Taluka-Peth, District- Nashik, 422 208, India
b Department of Chemistry, Maratha Vidyaprasarak Samaj Karmveer Abasaheb Alias N.M. Sonawane Arts, Commerce and Science College, Satana, Taluka-Baglan,
District- Nashik, 423301, MH, India
c Department of Chemistry, Mahatma Gandhi Vidyamandir’s Arts, Science and Commerce College, Manmad, Taluka-Nandgaon, District- Nashik, 423104, MH, India
d Research Centre in Chemistry, Mahatma Gandhi Vidyamandir’s Loknete Vyankatrao Hiray Arts, Science and Commerce College Panchavati, Nashik, 422003, MH, India

A R T I C L E I N F O

Keywords:
Modified TiO2 sensor
SO2 sensing
TEM
XPS
BET

A B S T R A C T

The present investigation deals synthesis of undoped TiO2, Ni2þ doped TiO2, and Fe3þ doped TiO2 nanoparticles
by low-cost co-precipitation (CPT) method. The thick film sensors of all the fabricated modified TiO2 nano-
particles were designed by a screen printing strategy. The prepared thick film sensors were characterized by
various sophisticated techniques. The structural parameters of undoped TiO2 and modified TiO2 film sensors were
characterized by X-Ray Diffraction (XRD) which confirmed anatase phase of TiO2 lattice. The surface morpho-
logical properties of all the prepared materials were confirmed by means of scanning electron microscope (SEM).
The energy dispersive spectroscopy (EDS) confirms the elemental composition of all the prepared materials. High-
Resolution Transmission Electron Microscopy (HR-TEM) was utilized to investigate the crystal lattice of fabricated
TiO2 material. The HR-TEM results revealed the anatase phase crystal morphology of prepared material. The
prepared TiO2 materials were also characterized by means of X-Ray photoelectron spectroscopy (XPS) to confirm
the surface doping, specific biding energies, chemical states and elemental composition of modified TiO2 mate-
rials. The Brunauer–Emmett–Teller (BET) study was carried to investigate the specific surface area of all the
prepared sensors. The Fe3þ doped TiO2 sensor found with enhanced surface area (83.10 m2/g) in comparison to
Ni2þ doped TiO2 and bare TiO2 (67.34 m2/g). All the prepared materials were investigated for gas sensing
characteristics. The NO2, SO2, and CO2 gases were investigated for all the prepared sensors. The reusability test
confirms that the Fe3þ doped TiO2 is reproducible and stable sensor for long time repeated sensing of SO2 and
NO2 vapors. Importantly, Fe3þ doped TiO2 sensor showed rapid response and recovery towards SO2 and NO2

vapors.

1. Introduction

The twenty-first century is known as the “Invention Century.” In the
fields of science and technology, the most significant inventions are
made. Material technology is at the core of these innovative research
applications. Material science has contributed a great deal to the world in
the form of several advancements. The enormous research work in
technological fields has changedmankind's life in many respects, and this
extraordinary work in material science has inspired researchers to pursue
more enticing work in technological fields such as engineering [1],

biosensors [2] ceramics technology [3], supramolecular chemistry [4],
computational chemistry of nanomaterials [5], sensors and transducers
[6,7], advanced oxidation processes [8], mussel chemistry [9,10], auto-
motive technology [11], molecular nanotechnology [12],
nano-medicines and therapeutics [13,14], etc. As noted previously, there
is a booming demand for nanomaterials-based materials in a variety of
fields of technology. With the help of material science-based technology,
the inventors are bringing their resources to work on a variety of tech-
nological advancements.
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Abstract 

In the current study, we report the antifungal, antioxidant, and computational study of (E)-7-(4-

(trifluoromethyl)benzylidene)-1,2,6,7-tetrahydro-8H-indeno[5,4-b]furan-8-one (FMBIF). The structure of the FMBIF 

was confirmed using spectroscopic techniques such as UV-Vis, FT-IR, 1H NMR, 13C NMR, and HRMS. Antifungal 

activity of the FMBIF was evaluated against four fungal strains namely Rhizopus oryzae, Mucor mucido, Aspergillus 

niger, and Candida albicans. The FMBIF was found to exhibit a good spectrum of antifungal activity against all the 

tested fungal strains. Additionally, it was also revealed to show good antioxidant potential. The Gaussian-03 package 

was used to perform the density functional theory (DFT) calculations. The structural, chemical, UV-Vis, and vibrational 

characteristics were evaluated using the DFT/B3LYP approach with a 6-311++G(d,p) basis set. Using optimized 

molecular structure, the absorption wavelength, excitation energy, force strength, and electronic transitions were 

calculated using the TD-DFT method with the CAM-B3LYP functional and 6-311++G(d,p) basis set. Mulliken atomic 

charges and molecular electrostatic potential surfaces are explored to investigate the electron density distribution in the 

titled compound. The DFT investigation's spectroscopic results were in good concurrence with experimental data. 

Keywords. DFT, Vibrational, UV–Vis, antifungal, antioxidant. 

 
1. INTRODUCTION 

 

With expanding need towards more encouraging 

therapeutic specialists, researchers are persistently 

working for the development of new medicinal 

agents having more potent biological action.[1,2] Over 

the span of years, the problem of antimicrobial 

resistance is increasing at an extremely quick rate.[3-

5] The bacterial and fungal agents are experiencing 

changes and adjustments to battle conventional 

antimicrobial agents. Currently, the advancement of 

antimicrobials having an altered structure is the 

requirement for the present as well as the future.[6-8] 

The fluorinated and sulphur-containing compounds 

have been accounted for strong therapeutic agents 

for the treatment of various kinds of diseases.[9-13] 

Some fantastic examples are depicted in figure 1. 

The 2-arylidene indanone framework and related 

structures have also crucial importance in the field 

of medicinal chemistry.[14-18] The various biological 

aspects of 2-arylidene indanone moiety incited many 

researchers to work with it. Similar to antimicrobial 

resistance; the problem of radical damage has also 

increased to a large extent leading to the oxidative 
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Abstract  

In this work, we report the anti-microbial and computational study of two 2,3-dihydro-1H-inden-1-one derived 

fluorinated chalcone scaffolds. The (E)-2-(4-(trifluoromethyl)benzylidene)-2,3-dihydro-1H-inden-1-one (TFMBD-1) 

and (E)-2-(4-(trifluoromethoxy)benzylidene)-2,3-dihydro-1H-inden-1-one (TFMBD-2) were synthesized by Claisen-

Schmidt reaction. The in-depth structural analysis of optimized molecular structures, bond lengths and bond angles has 

been discussed by using density functional theory (DFT) with B3LYP/6-311++G(d,p) basis set. The geometrical 

parameters, frontier molecular orbitals, global reactivity parameters, and MESP surfaces were all predicted using the 

same basis set on completely optimized geometries. Ionization potential, electron affinity, electronegativity, chemical 

hardness, global softness, global electrophilicity, and chemical potential were calculated using HOMO and LUMO 

energy values. Besides, the synthesized compounds were screened for their in-vitro antibacterial and antifungal study. 

Antibacterial activity was screened against two Gram-negative bacteria, E. coli and P. vulgaris, as well as against two 

Gram-positive bacteria, S. aureus and B. subtilis, and antifungal activity was evaluated against A. niger and C. albicans. 

The TFMBD-1 was revealed to be a more effective antibacterial and antifungal agent than TFMBD-2. 

Keywords. 2,3-Dihydro-1H-inden-1-one, chalcone, DFT, antimicrobial, global descriptors. 

 

1. INTRODUCTION 

 

Chalcones and their derivatives are high captivating 

organic compounds due to their wide range of 

pharmacological applications. In the biosynthesis of 

flavonoids and isoflavonoids, chalcones are the 

vitally important intermediates[1-5] and display 

various biological functions such as anticancer,[6] 

antibacterial,[7] antituberculosis,[8] anti-

inflammatory,[9] antimalarial,[10] antiviral,[11] 

antifungal,[12] antidiabetic,[13] antioxidant,[14] 

activities. Chalcones are an enticing building block 

for integrating a conjugated motif into possible 

drugs or monomers.[15] Chalcone scaffolds in 

conjugation with heterocyclic nucleus, such as 

thiadiazole,[16] pyrazole,[17] isoxazole,[18] 

benzoxazepine,[19] pyrimidine,[20] and other serve as 

an encouraging template for the development of 

pharmacologically active compounds. There is an 

exigent demand to recognize new antimicrobials 

with a novel system that battles antibiotic-resistant 

bacteria.[21] Accordingly, the alteration in chemical 

frameworks for the preparation of building blocks 

containing the chalcone frameworks is of 

importance in drug disclosure and materials 

chemistry. Remarkably, the substituted chalcone is 

found in many investigational and marketed 

medications as well as other biologically potent 

compounds.  

A miscellany of strategies is available for the 

synthesis of chalcones. The established technique 

which is being utilized to a great extent for the 

synthesis of the chalcone scaffold is the Claisen-

Schmidt reaction,[22] which includes the reaction 

of an equimolar amount of aromatic aldehydes and 

aromatic ketone in the presence of sodium hydroxide 

solution. In like way, chalcones containing indanone 

moiety are perhaps the most contemplated molecules 

in therapeutic science because of their expansive 

range of pharmacologically exercises.[23] The 

pharmacological properties of biologically active 

compounds are additionally enhanced by the 

inclusion of fluorine in its chemical structure.[24] As 

a result, considerable efforts being spent for 
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ABSTRACT 

The aim of present work is to concentrate on the interpretations of viscosity, density and ultrasonic velocity and 

their deviation of binary liquid mixtures of Di-ethyl ether, Isopropyl Ether and Di-butyl Ether with 2 Pentanol at 

temperature 298.15K and 303.15K.The composition of liquid mixtures is taken in terms of mole fraction from 

0.1 to 1.0. From these data, excess molar volume, deviation in viscosity and isentropic compressibility have 

been calculated. These calculated values have been used in Redlich-Kister equation to get the coefficients and 

standard errors. These parameters for the given liquid mixtures have been used to study the molecular 

interactions. 

KEYWORDS: Excess molar volume, Deviation in viscosity, Molecular interactions, Isentropic compressibility 

and Mole fraction. 

 

INTRODUCTION 

Ethers find an extensive applications in various fields. Di-isopropyl ether, being a crucial additives of fuel, 

many researchers have directed their attention to the ethers. 
1-4

 They are non-toxic and non-polluting chemicals 

and widely used octane enhancing additives in gasoline production process to improve combustion and reducing 

emissions and contaminant agents of automobile catalysts and alternative oxygenated stabilizers in unleaded 

gasoline.
5-6

 Wypych et al.
7
 disclosed that Di-n-butyl ether (DBE) is an important solvent and an excellent 

extracting agent for the use with aqueous system due to its very low solubility in water. Calculations of density, 

viscosity and ultrasonic velocity find an extensive applications in making characterization the thermodynamic 

and physico- chemical aspects of binary liquid mixtures. The molecular size and shape play a crucial role in 

determining the thermodynamic behaviour of the mixture. Focus on thermodynamic and transport properties of 

binary liquid mixtures give an important information on the kind of interactions in the constituent binaries. 

Literature provides an extensive data on density, viscosity and ultrasonic velocities of liquid mixtures but a 

collective study of density, viscosity and IR is quite scarce. The effect of molecular size, shape, chain length 

and chain branching of ethers on solute-solvent interactions has been predicted. 

 

EXPERIMENTAL 

The solvent used was 2-Pentanol and imported from Sigma Germany having purity 99%.The solutes are Di-

isopropyl Ether (Qualigens ) and  Di-n-Butyl Ether (Acros Organics)having purity 99% were used after first 

distillation. 

Experimental values of density, viscosity and ultrasonic velocities of pure liquids are compared at 308.15K, 

313.15K, and these values are showing good agreement with literature values published in journals.
8-16

 Specially 

designed stoppered bottles were used to prepare mixtures in terms of mole fractions. All the mixtures were used 

on same day for the measurements of above said parameters. Electronic balance of Adair Dutt with an accuracy 

of 0.0001 mg. was used to prepare the mixtures. Digital densitometer model number DMA 35-84138  

manufactured by Anton Par with an accuracy of 0.001 gm/cm
3
, reproducility of 0.0007 gm/cm

3
 having capacity 

2 ml, was used to measure the densities of pure liquids and their binary mixtures. Digital viscometer model 

number LVDVII+Pro manufactured by Brookfield Engineering Laboratories, Middleboro INC [USA], 

calibrated with tripled distilled water with  an accuracy ± 1% of full scale of range and viscosity repeatability ± 

2%  was used to measure the viscosities of pure liquid and their binary liquid mixtures. Variable path single 

crystal interferometer from Mittal Enterprises F-05(SI No.1415071) model, New Delhi having frequency 2 
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ABSTRACT 

In the present paper, we report the review of the photocatalytic application of Fe3O4 Nanoparticles (NPs). 

Methyl orange and methylene blue dyes can be efficiently degraded with the use of pure, doped nanoparticles of 

Fe3O4. Doped Fe3O4 Nanocomposite are advantageous over another iron oxide NPs because the characteristics 

such as have good magnetic characteristics, are non-toxic, and are cost-effective. Fe3O4 NPs have a high surface 

area per unit volume based on particle size, which, combined with their aptitude for surface chemical alteration, 

indicates higher capability for removal of heavy metals in water treatment techniques. Nanostructures of metal-

modified magnetite materials offer tremendous promise in terms of cost and efficiency. Methyl orange, 

methylene blue dyes under the sunlight or UV light irradiation can be degraded effectively with doped 

nanoparticles of Fe3O4 nanocomposites. The goal of this study is to look at various photocatalytic degradation of 

dyes using Fe3O4-based photocatalysts. 

KEYWORDS: Fe3O4 Nanoparticles, Dyes, Photocatalysis. 

 

INTRODUCTION 

Many environmental challenges have arisen recently as a result of the impact of various natural and 

anthropogenic forces on the earth's crust. Environmental pollution is defined as any unneeded and unacceptable 

alteration in the environment caused by human activity. Changes in the biological, chemical and physical 

features of natural water streams can harm both humans and aquatic ecosystems.
1-4 There are a variety of factors 

that contribute to the pollution of natural water sources, including population growth, urbanization, and fast 

industrialization.  Particularly the textile, food processing, dyeing, paper, and dye production industries, are the 

largest sources of water pollution among all the variables. Different types of dyes and organic contaminants can 

be found in the wastewater of such enterprises. Organic dye contamination is thought to be a major source of 

pollution in aquatic habitats.
5-7

 During the various procedures, around 10%–15% of the entire world's dye 

production is lost to the effluent. The colors in wastewater prevent sunlight from penetrating the water stream, 

reducing photosynthetic reactions. Some dyes are deadly and even cause malignant neoplastic illness, posing a 

serious health risk to humans and animals. The presence of crystal violet, methyl orange, eosine blue, carbol 

fuschin, Methylene blue and rhodamine B dyes in industrial wastewater is a major source of concern, since it 

demonstrates the negative impact on both types of ecosystems.
8-11

 Because of the growing scarcity of water and 

increased awareness of the dangers posed by industrial effluents, international environmental standards are 

becoming more stringent around the world, resulting in the development of innovative frameworks and 

techniques to remove dyes and other organic pollutants from the effluent before discharge. Nanotechnology has 

earned a tremendous boost in recent years in this fast evolving technology era by generating a plethora of 

scientific concepts to meet the daily difficulties of evolving technology.
12-15

 Nanomaterials have piqued the 

curiosity of a wide range of scientists and technologists due to their numerous applications and unique features. 

These qualities are provided as a result of their size, shape, and surface area. Magnetite (Fe3O4) stands out as a 

promising material because, in addition to having great magnetic characteristics, it has a narrow Energy gap, 

needing low energies to activate as a photocatalyst.
16-26

 Lattice alteration approaches such as doping are widely 

investigated to optimize photocatalytic characteristics. Doping modifies the fundamental features of the catalyst 

by changing the number of charge carriers present.
27-29

 The goal of this study is to look at how operating 
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parameters affect the photocatalytic degradation of textile colours using Fe3O4-based photocatalysts. A brief 

overview of photocatalyst preparation methods will also be presented. 

Background: Waste Iron-based recyclable composites have been identified as possible absorbents and 

photocatalysts for removing pharmaceuticals, personal care products, and industrial pollutants from 

contaminated water by adsorption and accelerated oxidation. These are the most common causes of pathogenic 

bacteria developing antibiotic resistance, making water disinfection and purification more difficult.
30-33 It also 

causes chronic toxicity in humans and aquatic microorganisms, as well as endocrine disorders. As a result, its 

removal is both necessary and a significant issue for the scholarly community.
34-35

 PPCPs can be removed using 

UV-based advanced oxidation processes, as well as selective oxidation using Ozone, chlorine, chlorine dioxide, 

and activated carbon adsorption. All of these procedures, however, have significant treatment costs and 

considerable energy usage.
36-38

 As a result, more energy-efficient and cost-effective technologies are needed to 

effectively reduce PPCPs. So far, there have been a lot of reviews based on magnetite photocatalysts. Recent 

breakthroughs in the utilization of magnetite-based adsorbents for the removal of radionuclides, as well as 

current directions for the synthesis, surface functionalization, and bio application of magnetite, are all covered 

in the published literature.
39

 Nanotechnology has been intensively researched for biological and environmental 

applications that need good control of the crystal structure, size, and surface characteristics of magnetite. The 

environmental impact of engineered magnetite nanoparticles as recyclable visible light active photocatalysts for 

organic pollutant degradation, as well as promising applications in protein immobilization, biomedical & 

bioengineering, environmental treatment, bioseparation, and food analysis, are well discussed in the 

literature.
20,40

 Magnetite can also be used to make electrochemical, magnetic, and chemical biosensors. 

Magnetite nanoparticles have also been used in multi-terabit magnetic storage systems and iron oxide 

nanomaterials for wastewater remediation.
41

  

Photocatalysis: Various dyes can be efficiently degraded with the use of pure, doped nanoparticles of Fe3O4. 

Semiconducting materials play a key role in heterogeneous photocatalysis. A good visible light semiconductor 

photocatalyst should have the following characteristics: (a) the rate of e/h+ recombination must be slower than 

the rates of these redox reactions, and (b) a visible-light active band gap. (c) a band gap that is larger than the 

energy required for the reaction taking place, (d) the position of CB and VB (redox potentials of the e and h+) 

that is suitable for inducing redox processes. Fe3O4 can be both n- and p-type when used as a semiconductor 

photocatalyst. Both the n- and p-type Fermi levels are in a minimal spin-polarised 3d band. 

Fe3O4 NPs are advantageous over another iron oxide NPs because of the following characteristics: Fe3O4 NPs 

have good magnetic characteristics, are non-toxic, and are cost-effective. Fe3O4 NPs have a high surface area 

per unit volume based on particle size, which, combined with their aptitude for surface chemical alteration, 

indicates higher capability for removal of heavy metals in water treatment techniques. Not only do Fe3O4 

materials have a highly active site for the adsorption/immobilization of metals and ligands, but they can also 

inhibit metal NPs from aggregating. Additionally, nanocatalysts are simple to make and reuse because of 

magnetic separation.
42

 For waste-water treatment and water purification, heterogeneous photocatalytic 

destruction of hazardous organic contaminants is a potential technology. Complete mineralization and excellent 

degradation efficiency in handling most organic compounds at low concentrations are two of the inherent 

advantages of Fe3O4 doped nanocomposites.
43

  

Degradation of methyl orange (MO): 

 

From the literature, it is revealed that the photocatalytic degradation rate of the MO pollutant depends on the 

MO concentration as well as the dose and type of the photocatalyst.  

Mamo Gebrezgiabher et al. effectively synthesized C-TiO2/Fe3O4 nanocomposite using a simple sol-gel 

process, and the photocatalytic activity of the pristine and nanocomposite catalysts for MO degradation was 

studied under natural sunlight irradiation
 42

. At a fixed catalyst dose (20 mg/100 mL), they discovered that as the 
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concentration of MO grew from 5 to 25 mg/L, degradation efficiency dropped. They studied the influence of 

photocatalyst loading on degradation efficiency by using a constant MO concentration (100mL, 5mg/L). 

According to their findings, the degradation efficiency improved when the photocatalyst loading was raised 

from 10 to 20 mg. The degradation efficiency decreased when the catalyst dose grew from 20 to 50 mg. As a 

result, they concluded that a photocatalyst dose of 20 mg/L was optimal. The photocatalytic activity of TiO2, C-

TiO2, and C-TiO2/Fe3O4 materials for MO degradation under solar light irradiation was examined after 

optimizing the MO concentration (5 mg/L) and catalyst dose (20 mg/L). The photocatalytic activity of the C-

TiO2/Fe3O4 nanocomposite was higher than that of TiO2 and C-TiO2 samples. Within 150 minutes, the C-

TiO2/Fe3O4 nanocomposite degraded 99.68 % of the MO pollutant, while TiO2 and C-TiO2 degraded 55.41 

percent and 70 %, respectively. This could be due to the nanocomposite's faster electron-hole separation and a 

lower rate of photogenerated electron-hole recombination than TiO2 and C-TiO2 samples. 

The photocatalytic activity of the binary Fe3O4/TiO2 and ternary Fe3O4/TiO2/CuO comparatively was 

investigated by Mahdieh Rafieezadeh and Ali Hossein Kianfar.
43 

They photocatalytically degraded an aqueous 

solution of MO (10 ppm) in the presence of Fe3O4/TiO2/CuO and Fe3O4/TiO2 in the presence of sunshine at 

room temperature. Within 25 minutes, the Fe3O4/TiO2/CuO nanocomposite decomposed 96.9% of MO 

contaminants, according to the researchers. They discovered that the ternary Fe3O4/TiO2/CuO had greater 

photocatalytic activity. They came up with two explanations: first, because the band gap in Fe3O4/TiO2/CuO is 

less than in Fe3O4/TiO2, the chance of producing electrons/holes under sunlight radiation is higher than in 

Fe3O4/TiO2. Second, reducing photo-generated electron and hole recombination could extend the lifetime of 

electron/hole pairs. These two factors could be responsible for the increased creation of •OH due to increased 

electron and hole concentrations. 

Alvaro de Jesús Ruíz-Baltazar performed the green synthesis of Au/Fe3O4 nanoparticles by Piper auritum 

extract and sonochemical activation method.
44

 He employed the Au/Fe3O4 nanoparticles in sonocatalytic 

degradation of MO pollutant and evaluated comparatively with various catalysts for different pollutants 

including MO pollutant. It is important to mention that by the sonocatalytic process (160 W/42 kHz) he 

achieved a 91.2% removal of MO within 15 min, also the result obtained was highly competitive concerning 

those reported in the literature. Considering the simplification and economy of the catalyst synthesis route, as 

well as the low power of the ultrasound equipment and mainly the short period in which the sonocatalytic 

degradation was carried out. In this sense is possible to affirm, in conclusive form, that the proposed 

methodology offers the possibility to obtain Au/Fe3O4 nanoparticles with notable magnetic and catalytic 

properties and consequently, with potential applications in dye degradation.  

Gaurav Sharma et al. designed a highly visible light efficient photocatalyst; ferric Fe3O4/ZnO/Si3N4 

nanocomposite and studied it for photocatalytic degradation of methyl orange from aqueous solution.
45

 For the 

photocatalytic elimination from an aqueous solution they used dye solutions of concentration 50 mg/L mixed 

with 20 mg Fe3O4/ZnO/Si3N4 in a photocatalytic reactor having visible light (Xenon lamp). In the control 

degradation experiment, they observed that a decrease in absorbance over time signifies the decrease in residual 

dye concentration in solution signifying the dye degradation. The maximum degradation rate determined for 

methyl orange was 96% within 80 minutes indicates the high degradation efficiency of Fe3O4/ZnO/Si3N4 

nanocomposite as compared to others reported in the literature. 

Adil Raza et al. prepared ternary Fe3O4/TiO2/g-C3N4 nanocomposite by a novel, facile, and in-situ growth 

mechanism based on a hydrothermal route using melamine, tetrabutyl titanate (TBT), and as-prepared magnetic 

Fe3O4 nanoparticles.
46

 The photocatalytic efficiency of the composite was investigated by them through the 

discoloration of Methylene orange (MO) under visible-light illumination by a 500W Xenon Lamp with cut-off 

filter (λ < 420 nm). A 40 mg of catalyst was suspended in 40 ml liquefied solution (20 mg L
−1

) of organic 

pollutant within a photocatalytic reactor, surrounded by a continuously circulating cool water system in the 

experimental part. The photocatalytic performance of the prepared samples was investigated by them and found 

that the prepared composite achieved MO degradation rate of about 90% in and 120 minutes under the visible 

light. The ternary Fe3O4/TiO2/g-C3N4 nanocomposite revealed good photocatalytic performance after 4 cycles 

illustrating the high photocatalyst durability and is very likely advantageous for treating biorecalcitrant 

pollutants in wastewater. 

Congming Xiao et al. prepared poly(vinyl alcohol) (PVA)-based microgels that contained TiO2/Fe3O4 by an 

inverse emulsion radical reaction, and the obtained microgels were applied to catalyze the degradation of 

methyl orange.
47

 They mixed dried 0.16 g microgels and 40 mL MO solution (10 mg/mL, pH 3) in a watch 

glass and kept 10 cm below a 30 W ultraviolet lamp. At timed intervals, 2 mL sample solutions were removed 
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to record absorbency with a UV2450 UV–visible spectrophotometer (Shimadzu Co., Japan) at 463 nm. The 

sample solution was merged with the mother liquor, irradiated, and analyzed again. The photocatalytic 

degradation percentage of MO was calculated. As expected, the PVA/TiO2/Fe3O4 microgels exhibit 

photocatalytic activity for the degradation of MO. Furthermore, the photocatalytic activity of the microgels 

increases with increasing the CDBP of PVAM as well as overtime. The degradation percentages of MO after 

photocatalysis with PVA/TiO2/Fe3O4 were obtained 76.3%. The photocatalytic activity of PVA/TiO2/Fe3O4 

microgels is slightly lower, but the incorporation of magnetic particles makes the composite microgels much 

easier to be removed when an external magnet is applied. Moreover, separating magnetic composite microgels 

require less energy compared with the traditional method for the removal of the nano-sized catalyst, which 

includes centrifugation and filtration. 

Qi Feng et al. evaluated the photocatalytic activity of Fe3O4/ZnO-GO nanocomposite material by the 

degradation of methyl orange (1.0 x 10
-5

 M, 100 mL) under a 300 W Xe lamp with 420 nm light filter (custom-

made) and monitored via UV-Vis spectrophotometer
48

. Particularly, 20 mg Fe3O4/ZnO-GO nanocomposite 

material was dispersed in the methyl orange dye solution with stirring in the dark for 1 h to allow absorption-

desorption equilibrium before light irradiation. Then the dye solution containing the dispersed catalyst was 

illuminated by the custom-made Xe lamp. The photocatalytic effectiveness of various photocatalysts was 

measured through the photodegradation performance of methyl orange (MO) under visible illumination. The 

photocatalytic reactivity of the Fe3O4/ZnO-GO nanocomposite structure reaches 92.8% efficiency on the first 

run and was at 75% efficiency after the fourth recovery. Thus, this enhanced photoelectron chemical 

performance could make this Fe3O4/ZnO-GO nanocomposite material a promising candidate for the removal of 

organic materials from wastewater. 

Debabrata Mishra et al. investigated the photocatalytic activity of CoFe2O4–Fe3O4 magnetic nanocomposites 

(MNCs) synthesized by hydrothermal process. Photocatalytic activity of prepared MNCs was evaluated by 

photocatalytic decomposition of MO in aqueous solution at ambient temperature.
49

 In the experimental 

procedure, they placed CoFe2O4–Fe3O4 MNC (0.02 g) into the tubular quartz vessel containing 100mL of 

1×10
−5

M MO aqueous solutions and mixed by ultrasonication for 10 min. Subsequently, the mixture was stirred 

in dark to obtain adsorption/desorption equilibrium until the concentration of MO was constant and then 

illuminated with a UV lamp. They observed the degradation percentage of MO by MNC is 93% in 5 h of UV 

irradiation at a pH range of 5 to 6, and concluded this can be attributed due to the high bandgap energy (2.8 eV) 

for the MNCs as the photocatalytic effect depends on the enhancement in electron-hole separation and small 

particle size which is associated with high surface area. 

Tarek A. Gad-Allah et al. synthesized TiO2/SiO2/Fe3O4 composite by sol-gel technique for silica and titania 

coatings on magnetite core to facilitate catalyst recovery using magnetism.
50  

They were evaluated photocatalytic activities of the samples by decomposition of MO in a batch mode in a 

200ml photo-reactor (UVL-100HA, Riko Company) equipped with 100W high-pressure mercury lamp (λmax 

≈365 nm) was used. After definite irradiation times, suitable volumes of solution were sampled, then filtered to 

separate the photocatalyst. They observed the degradation percentage of MO by TiO2/SiO2/Fe3O4 composite 

was 99% in 100 minutes with dye concentration 20 ppm and catalyst dose 1 g/L. 

Shi-Kuo Li et al. synthesized magnetic Fe3O4@C@Cu2O composites with a bean-like core/shell nanostructure 

successfully by a self-assembly approach and studied for a visible-light-photocatalytic activity for the 

degradation of methyl orange (MO) pollutant.
51

 In their experiment they carried out the photocatalytic activity 

of the Fe3O4@C@Cu2O in a 100 ml beaker that contained the 50 ml aqueous slurry of MO pollutant (10
-4

 M) 

which were stirred in the dark for 30 min to ensure that the MO pollutant was adsorbed to saturation on the 

catalysts. To provide visible light irradiation a 20 A 500W Xe lamp equipped with a 420 nm cut-off filter was 

used. They observed the degradation percentage of MO by Fe3O4@C@Cu2O composite was 100% in 180 

minutes with dye concentration 1 ppm and catalyst dose 0.05 g/L. In their recycling experiments, they separated 

Fe3O4@C@Cu2O composites from the solution by an external magnetic field, and then washed them with 

ethanol and deionized water before being redispersed in the dye solution.  

We have addressed different strategies of designing Fe3O4 based composite photocatalysts and modification 

with various metal nanoparticles. In this review, we concluded that Fe3O4 based composite showed enhanced 

photocatalytic activity against the different organic pollutants, and importantly they have fast magnetic 

separability. Reviewing the recent significant advances on this topic may provide new opportunities for 

designing highly efficient, low-cost nanostructured materials for the photodegradation of organic pollutants.  
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Entry Nanomaterial used Dye 

Concentration 

(ppm) 

Catalyst 

Dose 

(g/L) 

Time   

(Min) 

% 

Degradation 

Reference 

1.  C-TiO2/Fe3O4 5 0.2 150 99.86 
[42] 

2.  Fe3O4/TiO2/CuO 10 0.05 25 96.90 
[43] 

3.  Au/ Fe3O4 20 0.075 15 91.20 
[44] 

4.  Fe3O4/ZnO/Si3N4 20 0.05 90 96 
[45] 

5.  Fe3O4/TiO2/g-C3N4 40 20 120 90 
[46] 

6.  TiO2/Fe3O4 10 0.16 92 76.3 
[47] 

7.  Fe3O4/ZnO-GO 1 0.02 90 75 
[48] 

8.  CoFe2O4–Fe3O4 0.1 0.02 300 93 
[49] 

9.  TiO2/SiO2/Fe3O4 20 1 100 99 
[50] 

10.  Fe3O4@C@Cu2O 1 0.05 180 100 
[51] 

 

Degradation of methylene blue: 

 

 

According to the literature, the photocatalytic degradation rate of the MB dye is dependent on its concentration, 

as well as the dose and photocatalyst type. 

Using an ultrasonication-assisted technique, Mahdieh Rafieezadeh and Ali Hossein Kianfar successfully 

prepared Fe3O4/TiO2/CuO magnetic submicrocubes, and the photocatalytic impact of the Fe3O4/TiO2/CuO on 

the degradation of methylene blue (MB) was examined by exposing the Fe3O4/TiO2/CuO to sunlight 

irradiation
43

. Under solar irradiation at ambient temperature, photocatalytic degradation of MB (10 ppm) 

aqueous solution in the presence of Fe3O4/TiO2/CuO was performed. In a typical experiment, 0.05g of the 

photocatalyst was introduced to 50 mL of MB and magnetically swirled for 30 minutes in the dark to achieve 

dye adsorption/desorption equilibrium. 50 μL of H2O2 (30 %) were combined with the aforesaid suspension to 

start the reaction. The suspension was then stirred while exposed to sunlight irradiation.Fe3O4/TiO2/CuO 

degraded 100% of the MB pollutant in 20 minutes, according to the findings. The hydroxyl radical appeared to 

play a significant role in the photocatalytic degradation of MB with Fe3O4/TiO2/CuO under sunlight 

irradiation, according to the scavenger test results. 

In this study, Seyedehmaryam Moosavi et al. prepared nanocatalyst as, activated carbon (AC) from coconut 

shell which is widely available agricultural waste, was produced in a simple one-step procedure and used to 

produce a magnetic Fe3O4/AC/TiO2 nano-catalyst for the degradation of methylene blue (MB) dye under UV 

light.
52

 The photo-degradation experiment used a 1000-W UV lamp that emitted light with a wavelength of 664 

nm to study the UV-assisted degradation of the MB solution by synthesising AC, Fe3O4/AC /TiO2, Fe3O4/AC, 

and TiO2 at room temperature. All of the reactions took place in magnetically stirred glass vessels that were 

open at the top and 5 cm away from the UV lamp. Following that, 100 ppm MB dye (100 mg/L, pH 11) was 

added to 0.1 g of the catalyst, which was then sonicated in a water bath for 30 minutes to achieve MB 

adsorption equilibrium on the catalyst surface (120 rpm in the dark place). The solution was irradiated to 

degrade MB in the dark to prevent the impact of the outer light. Under UV light, all of the synthesised materials 

degraded more efficiently than commercial TiO2, with Fe3O4/AC/TiO2 (1:2) having the greatest degradation 

rate of 98 % in 60 minutes. The magnetic separation efficiency of the produced magnetic photocatalysts was 

high, making recovery and reusability economical and easy. 
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Muhammad Saeed et al. employed a green synthesis technique to make 5% Ag-Fe3O4 for immobilisation of Ag 

nanoparticles on Fe3O4 using Calotropis gigantea plant leaves extract
53

. In the degradation of methylene blue, 

the produced Fe3O4 and 5% Ag-Fe3O4 were used as catalysts. They discovered that at a dye concentration of 

0.0188M and a catalyst dose of 0.1g, 73 % of the photodegradation of methylene blue occurs in 120min. The 

photodegradation of methylene blue was increased by immobilising Ag on Fe3O4 from 40 to 72 % at 40 °C, 

indicating that 5% Ag-Fe3O4 is an efficient catalyst for the treatment of dye-contaminated water. Doping 

Fe3O4 with Ag nanoparticles significantly increased its photocatalytic activity. 

Khatereh Pakzad et al. synthesized Ni/Fe3O4 magnetic NPs, using Euphorbia maculata aqueous extract. They 

used a variety of techniques to characterise green produced nanoparticles. The degradation of MB dyes under 

UV light was used to assess the photocatalytic activity of produced CuO-NPs and Ni-Fe3O4 NPs
54

. To 

investigate the photocatalytic activity of NPs, 0.05 g of photocatalyst and 50 mL of 10 mg/mL dye solution 

were swirled in the dark for 30 minutes to achieve adsorption-desorption equilibrium, then exposed to UV light 

with steady stirring. After the adsorbent was separated, the adsorbed dye was assessed using UV-Vis 

spectrophotometry at various time intervals. At 665nm, maximal absorption bands corresponding to MB 

aqueous solutions were identified, which is related with the n→π٭ transition. The findings show that pH 6.0 is 

the best pH for MB adsorption onto green produced NPs. The MB solution performed best under ideal 

conditions of 10 mg/mL initial dye concentration, 0.05 g photocatalyst dose, pH 2.00, and 60 minutes.  Up to 89 

% of the colour was removed. CuO NPs had a stronger photocatalytic activity than Ni-Fe3O4/plant extract, 

according to the findings. 

Shashi B. Atla et al.fabricated three chore-shell magnetite ZnO catalysts viz. Fe3O4/ZnO, Fe3O4/SiO2/ZnO, 

Fe3O4/SiO2-APTS/ZnO and tested for their photocatalysis in the degradation of methylene blue (MB) dye 

under sunlight irradiation.
55

 In their experiment they carried out a photocatalytic activity where a 5 ppm solution 

of MB dye was placed in a glass cylindrical reactor and the 0.5g of nanocatalyst was added. To achieve a 

homogeneous suspension in the glass tube, the resulting reaction mixture was magnetically swirled. After four 

hours of dark storage, the solution had reached equilibrium between adsorption and desorption. The 

photochemical reactor was then filled with all of the glass reactors holding the various photocatalysts, which 

were then exposed to sunlight. A Q-sun solar test chamber was used to irradiate the suspension with light. Using 

a pipette, aliquots were extracted from the reactor at regular intervals, centrifuged, and evaluated for methylene 

blue decolorization percentage using only a Jasco UV-vis spectrophotometer (Thermospectronic, 390 nm) with 

the a calibration curve. During irradiation, the suspension was stirred. They observed that, at catalyst loading of 

500mg, methylene blue was completely removed by Fe3O4/SiO2/ZnO in 60 minutes. Among all the three 

nanoparticles silica-coated magnetite ZnO nanoparticles showed superior catalytic activity. The synergistic 

effect of both adsorption, as well as ZnO catalysis, facilitates the faster degradation of MB. The magnetite core-

shell Fe3O4/silica/ZnO demonstrates bifunctional catalytic/magnetic property. 

Gheffar Kheraldeen Kara and Mahboubeh Rabbani synthesized magnetite/nickel oxide mixed metal oxide 

nanoparticles  Fe3O4/NiO (FNMMO NPs) with stoichiometric ratio (1:1) by ultrasonic-assisted co-precipitation 

method and used as a novel adsorbent to dispose of dye effluent
56

. In their experiment they carried out 

photocatalytic degradation of 10 ppm methylene blue dye with catalyst dose 0.05g over pH range 4-12. The 

Fe3O4/NiO nanoparticles were able to achieve 92% removal of methylene blue at pH 4. They found that the 

adsorbent dose affected colour removal proportionally, and that the extent of colour removal decreased as the 

initial dye concentration increased. As a result of the current study, an efficient, stable, cost-effective, and eco 

friendly adsorbent can be used to treat dye water. 

Silvia Villa et al.have synthesized successfully titanium dioxide in the presence of magnetite nanoparticles 

(Fe3O4@TiO2) with various ml of Fe3O4 viz. 0.71, 0.35, 0.18, and 0. They have named four kinds of Fe3O4 

doped TiO2 as A, B, C, and D respectively.
57

 They have tested photocatalytic activity for each sample, using 

12.5 mg in 25 mL of an aqueous methylene blue solution (0.04 g/L). These suspensions were held in the dark 

for 20 minutes before being irradiated to produce an adsorption-desorption equilibrium between both the 

nanoparticles and the dye. The suspensions were then subjected for 2 hours at room temperature to a solar 

spectra lamp 300W Ultra-Vitalux  kept at a distance of 20 cm. Before irradiation (t0), and every 20 minutes 

until the end of the experiment, aliquots of samples (1.5 mL) were obtained. The obtained samples were 

centrifuged for 5 minutes at 13,200 rpm in an Eppendorf Centrifuge 5410 (Hamburg, Germany) to separate the 

NPs from the solution, which was then examined using a UV-VIS spectrophotometer. MB concentration was 

determined by monitoring the absorbance at 664 nm. They found that the B system among Fe3O4@TiO2 

showed 95% degradation of methylene blue dye. The photocatalytic activity of sample B (Fe3O4@TiO2) is 

enhanced by the combination of greater crystallinity grade and surface area. 
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Reza Taheri-Ledari et al.synthesized ZnO/Fe3O4@pumice nanocomposite. They performed photocatalytic 

degradation of methylene blue using prepared nanocomposites, during the process 50 mg of the magnetic 

nanocatalyst was used for degradation of 10 ppm concentration of methylene blue dye under LED light (7W, 

526nm) irradiation.
58

 They discovered that using 50 mg of ZnO/Fe3O4@pumice nano photocatalyst under 

green LED light (7 W) for 60 minutes resulted in the highest photocatalytic efficiency (85.5 %). Under green 

light irradiation, a viable photocatalytic mechanism for methylene blue degradation by the generated nano 

photocatalytic system has been proposed in this study. 

N.F. Andrade Neto et al. fabricated Ce4+, Co2+, Mn2+ and Ni2+ doped Fe3O4 nanoparticles were obtained by 

the co-precipitation method at 70
0
C. Under UV–Vis radiation, the photocatalytic capabilities of powders were 

investigated against methylene blue (MB) dye at pH 5. About 0.05 g of powder was added in a beaker 

containing 50 mL of MB (1 x 10 -5 mol L -1) and stirred constantly under UVC illumination (TUV Philips, 

15W, with a maximum intensity of 254 nm). A 2 mL sample was taken every 20 minutes and the absorbance 

spectrum fluctuation was evaluated using a Shimadzu spectrometer (model UV-2600). The dye concentration 

fluctuation was determined by these values and the test time (80 min).
25 

 According to the findings, the sample 

4% Ce (Fe3O4:4 % Ce) had the greatest outcome among the four doped nanoparticles, lowering the methylene 

blue (MB) dye concentration by roughly 74% after 80 minutes of testing. This decrease is mostly due to a 

decrease in adsorption; because no treatment is applied between cycles, molecules from previous cycles are 

adsorbed to a particle surface. 

C.H. Prasad et al. used Ridge gourd peels (RG) extract was used as a reducing and capping agent in the 

effective preparation of simple iron oxide magnetic nanoparticles (Fe3O4 MNPs). UV-vis spectroscopy was 

used to investigate the catalytic characteristics of RG-FeMNPs in the degradation of Methylene blue (MB) dye 

in an aqueous solution. RG-Fe MNPs were used to perform photocatalytic degradation of methylene blue. 30 

mL of methylene blue solution (120 mg L-1) was put to a glass beaker containing 0.2 g L-1 of catalysts in a 

typical experiment. The glass beaker was held in a thermostat with magnetic stirring at room temperature after 

10 minutes of sonic oscillation. The reaction mixture was then suddenly supplied with 15 mL of NaBH4 

aqueous solution (2.7 g L-1) via a microsyringe.
59

 The discolouration of the mixture was monitored using UV-

vis absorption spectroscopy. After thirty min in the presence of NaBH4 and RG-FeMNPs sample could remove 

96% of total methylene blue from the solution at room temperature, they observed characteristic absorption of 

methylene blue at 650 nm, which was chosen as the monitoring value to investigate the efficiency of adsorption 

on RG-FeMNPs. 

 

   Entry Nanomaterial used Dye 

Concentration 

(ppm) 

Catalyst 

Dose 

(g/L) 

Time   

(Min) 

% 

Degradation 

Reference 

11.  Fe3O4/TiO2/CuO 10 0.05 20 100 
[43] 

12.  Fe3O4/AC/TiO2 

(1:2) 

100 0.1 60 98.3 
[52] 

13.  Ag-Fe3O4 18.8 0.1 120 73 
[53] 

14.  Ni-Fe3O4 10000 0.05 60 89 
[54] 

15.  Fe3O4/silica/ZnO 5 0.5 60 99 
[55] 

16.  Fe3 O4 /NiO 10 0.05 180 92 
[56] 

17.  TiO2/Fe3O4 12.5 0.04 120 95 
[57] 

18.  ZnO/Fe3O4/pumice 10 0.05 60 85.5 
[58] 

19.  Fe3O4:4%Ce 0.1 0.05 80 74 
[25] 

20.  RG-Fe3O4 MNPs 120 0.2 30 96 
[59] 

 

Abbreviations 

Entry Nanomaterial used Full form Reference 

1.  C-TiO2/Fe3O4 C-doped TiO2/Fe3O4 
[42] 

2.  Fe3O4/TiO2/g-C3N4 g-C3N4- Graphitic carbon nitride 
[46] 

3.  Fe3O4/ZnO-GO GO- Graphene oxide 
[48] 

4.  Fe3O4/AC/TiO2 (1:2) AC-  activated carbon 
[52] 

5.  RG-Fe3O4 MNPs RG- Ridge gourd peel extract 

MNPs- Magnetic Nano particles 

[59] 
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CONCLUSION 

Photocatalysis has evolved as a promising wastewater treatment technology, and it has become an integrated 

part of the degradation process. Photocatalysis in the presence of Fe3O4 based composites with UV, Vis, or 

solar light may effectively degrade a variety of organic dyes belonging to various chemical groups. It is also 

observed as an eco-friendly pathway because of its benign approach. From the literature study, it is revealed that 

the kinetics of photocatalytic degradation was influenced by several parameters, including dye concentration, 

catalyst dosage, wavelength, etc. In this review, we study the photocatalytic degradation of methyl orange and 

methylene blue dyes with various Fe3O4 based composites. From our study, it is revealed that among the various 

Fe3O4 based composites the C-TiO2/Fe3O4, Fe3O4/TiO2/CuO, Fe3O4@C@Cu2O, and TiO2/SiO2/Fe3O4 

composites were found to be more effective for the degradation of methyl orange dye. While Fe3O4/TiO2/CuO, 

Fe3O4/AC/TiO2(1:2), Fe3O4/silica/ZnO composites were found to be more effective for the degradation of 

methylene blue dye. With the Fe3O4@C@Cu2O and C-TiO2/Fe3O4 composites degradation of methyl orange 

dye was reported nearly 100% with a smaller variation of catalyst dose but required more time. 

Fe3O4/TiO2/CuO composite methylene blue dye was degraded 100% in 20 minutes, so it’s the best material for 

degradation of the same dye while Ag-Fe3O4 is the least effective among all studied nanocomposites. On the 

other hand, Fe3O4/TiO2/CuO composite nearly 97% dye degradation was observed within only 25 minutes, 

hence it can be considered as the most effective nanocomposite for degradation of methyl orange dye. The 

TiO2/Fe3O4 composite showed the least efficiency among all studied composites for the degradation of methyl 

orange dye. Lots of work has to be done also in the design and fabrication of an effective photocatalyst. A better 

understanding of the photocatalytic process and the operative conditions could give great opportunities for its 

application for the degradation of environmental organic contaminants. 
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ABSTRACT 

Chloroquine and Hydroxychloroquine have been used in the treatment 

of various diseases like lupus erythematosus, rheumatoid arthritis, 

malaria, amebiasis that is occurring outside the intestines, rheumatoid 

arthritis, and lupus erythematosus for more than 70 years. On 11 of 

march in the afternoon World Health Organization (WHO) declared 

that covid-19 was a pandemic disease and they also declared that 

already the number of cases outside China was increased 13-fold, and 

the number of affected countries has tripled. But at that time no such 

medical treatments were available for covid-19. So, in this emergency, 

the only option available the use of existing medications. This 

systematic review aims to summarize the chemical structure, mechanism of action, 

pharmacokinetics, and available evidence regarding the role of chloroquine and 

hydroxychloroquine in treating coronavirus infection. In this review, we discuss the available 

evidence for the use of chloroquine (CQ) and hydroxychloroquine (HCQ) against COVID-19. 

Chloroquine and hydroxychloroquine both have unusual pharmacokinetic properties with 

enormous apparent volumes of distribution (chloroquine > hydroxychloroquine) and very 

slow elimination from the body. There is theoretical, experimental, preclinical, and clinical 

evidence of the effectiveness of chloroquine in patients affected with COVID-19. There is 

adequate evidence of drug safety from the long-time clinical use of chloroquine and 

hydroxychloroquine in covid-19. 
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ABSTRACT 

A new solvent-free method is being developed for the environmentally friendly synthesis of the 2,3-dihydro-

1,3-diphenyl derivative-1H-naphtho [1,2-e] [1,3] Oxazine, which is being developed due to the numerous 

advantages of solvent-free reactions. An oxazine derivative may have a single or dual affinity marker. In a 

preferred embodiment, the oxazine ring is linked to a linker compound to facilitate its adsorption on the target 

material. As oxazine molecule can be labelled with any measurable detection marker. In this case, the oxazine 

ring is preferably used as a fluorescence or trivalent labelled fraction. This three-component approach is 

efficient, clean, experimentally simple, convenient, safe, and environmentally sound. It is also simple to 

implement. The spectral analysis confirmed the structures of the synthesized compounds. Additionally, 

antimicrobial activity was determined Invitro for these newly synthesized products. 

KEYWORDS: Green chemistry, Solvent-free, Oxazine derivative, In vitro activity. 

 

INTRODUCTION 

Green chemistry is the useful design of chemical products which reduces or eliminates the use of hazardous 

substances. Green chemistry is applied throughout the life cycle of a chemical product. All synthetic processes 

involve the use of various solvents. Green chemistry provides "Green" pathways for different synthetic routes 

using non-hazardous solvents, solvent-free reactions, and environmentally friendly chemicals. Solvent-free 

synthesis has several advantages over the classical synthesis method 
1
. Green chemistry is useful in preventing 

molecular-level emission 
2
, a concept that refers to all fields of chemistry but not a particular discipline in 

chemistry 
3
. It gives solutions to prevalent environmental problems throughout the world 

4-6
. It decreases the 

risk of hazardous chemical substances generated during the process to yield the products. Green chemistry also 

helps in sustaining health and the environment 
7
. Hence the invention of a new procedure is a necessity to 

reduce the intrinsic hazards of the products manufactured in the chemical industries 
8
. 

In a classical approach, an oxazine derivative is added by a condensation reaction between the derivatives of 

aldehyde, beta naphthol, and ammonium acetate. Naphthol-oxazines are synthetically important compounds 

used to synthesize a number of compounds that act as drugs, dyes, polymers and are used as a feed in many 

reactions
9
.  

There are many benefits to solvent-free synthesis over the classical synthesis process. The following are some 

of the major advantages - a. Waste/by-products prevention. b. safer reactions. c. maximum penetration into the 

final products of the reactant (starting material & reagents). d. hazardous substance avoidance or minimization. 

e. the goods obtained are biodegradable for the most part. f. the requirement for energy for such synthesis is 

minimal. g. prevention of harsh conditions for reactions. h. elevated commodity yields. i. shorter time for 

reactions. j. in several of the reactions, strong selectivity. k. prevention of the use of solvents that are toxic 
1-9

 

Oxazines are heterocyclic compounds containing, in a doubly unsaturated six-membered ring, one oxygen, and 

one nitrogen atom. Depending on the relative location of the heteroatoms and the relative position of the double 

bonds, isomers exist (Figure. 1) 
10

. 
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ABSTRACT 

India, which has the second-largest population in the world is suffering severely from COVID-19 disease. By 

May 18th, India investigated ∼1 lakh (0.1million) infected cases from COVID-19, and as of 11th July the cases 

equaled 8 lakhs. Social distancing and lockdown rules were employed in India, which however had an 

additional impact on the economy, human living, and environment. Where a negative impact was observed for 

the economy and human life, the environment got a positive one. How India dealt and can potentially deal with 

these three factors during and post COVID-19 situation has been discussed here. 

KEYWORDS: India, COVID-19, Economy, Environment, Human life, Lock down, Social distance. 

 

INTRODUCTION 

COVID-19 is the disease caused by a new coronavirus called SARS-cov-2. WHO first learned of this new virus 

on 31 December 2019, following a report of a cluster of cases of „Viral Pneumonia‟ in Wuhan, People‟s 

Republic of China? Coronaviruses (cov) are a large family of viruses that cause illness ranging from the 

common cold to more severe diseases such as Middle East Respiratory Syndrome (MERS-cov) and Severe 

Acute Respiratory Syndrome (SARS-cov). A Novel Coronavirus (ncov) is a new strain that has not been 

previously identified in humans. Coronaviruses are zoonotic, meaning they are transmitted between animals and 

people.Detailed investigations found that SARS-cov was transmitted from civet cats to humans and MERS-cov 

from dromedary camels to humans. Several known coronaviruses are circulating in animals that have not yet 

infected humans.Common signs of infection include respiratory symptoms, fever and cough, shortness of breath 

and breathing difficulties. In more severe cases, infection can cause pneumonia, severe acute respiratory 

syndrome, kidney failure and even death. 

Standard recommendations to prevent infection spread include regular hand washing, covering mouth and nose 

when coughing and sneezing, thoroughly cooking meat and eggs. Avoid close contact with anyone showing 

symptoms of respiratory illness such as coughing and sneezing. As the journal Nature reported in 1968, “these 

viruses are members of a previously unrecognized group which [the virologists] suggest should be called the 

coronaviruses, to recall the characteristic appearance by which these viruses are identified in the electron 

microscope.” 

The word “corona” has many different meanings. But it was the sun that the virologists had in mind when they 

chose the name coronaviruses. As they wrote, they compared “the characteristic „fringe‟ of projections” on the 

outside of the virus with the solar corona 

Structure: Coronaviruses are a group of related RNA viruses that cause diseases in mammals and birds. In 

humans and birds, they cause respiratory tract infections that can range from mild to lethal. Mild illnesses in 

humans include some cases of the common cold (which is also caused by other viruses, 

predominantly rhinoviruses), while more lethal varieties can cause SARS, MERS, and COVID-19. In cows and 

pigs they cause diarrhea, while in mice they cause hepatitis and encephalomyelitis.Coronaviruses are large, 

roughly spherical particles with unique surface projections. Their size is highly variable with average diameters 

of 80 to 120 nm. Extreme sizes are known from 50 to 200 nm in diameter. The total molecular mass is on 

average 40,000 kDa. They are enclosed in an envelope embedded with a number of protein molecules. The lipid 

bilayer envelope, membrane proteins, and nucleocapsid protect the virus when it is outside the host cell. 
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I N T R O D U C T I O N

In current era, nanocrystalline transition metal oxides
(TMO) have attracted extensive interest because of
their various different potential applications. Out of
these, the most attractive material is nickel oxide (NiO).
NiO is formed of nickel metal and nonmetal oxygen. It
has a cubic structure with crystal lattice constant (a=
0.04816 A.U.) [1]-[4] and it is the most widely used
because of its chemical stability. The most chemically
stable metal oxide that is NiO due to its low cost is
found to have wide applications in various fields namely
as a catalyst, TCO, photodetectors, electrochromic, a gas
sensor, photovoltaic devices, electrochemical supercapacitors,
photo- solar cells and many opto- electronic devices [5]-
[7]. As   one of the components NiO was used in the
Nickel-Iron (Ni-Fe) battery (Edison Battery), and fuel
cells also.
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A B S T R AC T

To study changes in physical, physiological and electrical properties of AR grade Nickel monoxide (NiO),
thick films of NiO were fabricated on a glass substrate and annealed at 250 0C - 400 0C. Using characterization
techniques, such as XRD, SEM-EDS and static gas sensing system, the structure of the film was found to be
polycrystalline with a cubic structure and chemical composition study confirmed its non- stoichiometric
nature. Half bridge method is used for measurement of D.C. resistance of thick films in air atmosphere at 30 0C
to 350 0C. The prepared thick films of NiO nanoparticles were analysed for electrical properties and it
ascertained that they are semiconducting in nature. The TCR, activation energy as well as film resistivity were
measured at selected annealing temperatures. The D.C electrical conductivity results obtained from electrical
properties at room temperature is 0.086 × 10 4  1. The crystallite size changes from 8.20 nm to 8.54 nm
for strong predominant orientation (200) with increase in annealing temperature. Study of correlation
between annealing temperature and electrical resistivity showed that there is decrease in resistance with
increase in temperature.
Keywords: XRD, TCR, Nickel Oxide thick films, D.C electrical conductivity, activation energy.
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Greater surface area-to-volume ratios, high
dispersion rates, less porosity, large photo-absorption,
and little heat capacities were NiO nanoparticles
characteristics. Out of these, unique characteristics
of NiO nanoparticles which make it feasible and cost-
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ABSTRACT 
Co3O4 thick films are deposited on glass substrate by screen printing technique. All characterization was carried 
out for unannealed, annealed at 250 -400  . The XRD analysis indicates prepared films are of polycrystalline 
nature with cubic structure having preferential orientation through (311) plane. Crystallite size is found to be 
18.516nm. The lattice parameter found to be 8.036-8.138 A0. approaches to standard value. SEM analysis films 
shows agglomeration of nanoparticles and occurrence of spherical-shaped grain aggregations. Spherical grain 
size increases 47.66 to 77.33nm with annealing temperature. The link between structural and morphological 
properties are noted. The EDAX analysis indicates that all compositions have desired stoichiometric ratios. 
Besides electrical measurements, film D.C. resistance, resistivity was measured and assures semiconducting 
nature of material. Calculated Specific surface area, TCR, activation energy decreases with increasing in 
annealing temperature. It shows that structural, morphological, and electrical properties of Co3O4 films were 
improved by increasing annealing temperature. 
 
KEYWORDS: Co3O4 -Thick Films, XRD, SEM-EDAX, Resistivity, TCR, Activation energy. 
 

INTRODUCTION 

Recently material science has become more promising field in the catalysis and sensors technology. Here 
nanostructured transition metal oxides are extensively studied to reveal their potential use and diverse 
applications in different areas such as smart windows, negative electrodes in Li- ion batteries and mirrors with 
variable reflectance. As properties (such as structural, magnetic, optical, catalytic, and electronic) of 
nanomaterials depend strongly on their size, structure, and shape so research is presently being carried to 
enhance these properties and to add to novel functionalities to the metal oxides. 

Mentioned material (Co3O4) is an electrochromic material and would be classified into two categories: cathodic 
(i.e., coloured in the reduced state) like molybdenum oxide, tungsten oxide etc, and anodic coloured materials 
(i.e., coloured in the oxidized state) like, ruthenium oxide, cobalt oxide, nickel oxide, etc. [1] However, Cobalt 
oxide films is a promising anodically colouring electrochromic material. After oxidation it becomes grey in 
colour, which is opposite to the reduced tungsten oxide. 

Among transition metal oxides, spinel type tricobalt tetra oxide is versatile metal oxides because of its two 
characteristics namely variable valance state and existence of oxygen vacancy defects. It exists in different 
forms such as CoO2, Co2O3, CoO (OH), Co3O4 and CoO. Of these, Co3O4 acquires the normal spinel structure 
magnetic Co2+ (3d7) cations are placed in tetrahedral sites and nonmagnetic Co3+ (3d6) cations have occupied 

octahedral ones. In bulk crystal structure, Co3O4 exhibits antiferromagnetic property while in nanostructured it 
shows weak ferromagnetism with an energy bandgap of 1.4  1.8 eV [2].  

Owing to their enhanced and exclusive properties such as increased surface to volume ratio, good chemical 
stability and high specific surface area, semiconductor nanoparticles are used in field of gas sensors for 
detection purpose. In the advanced technological world, Co3O4 (Tricobalt tetra oxide) has found enormous 
applications because of larger efficiency due to small dimensions [3].In most of the research work the Co3O4 has 
been selected for investigation, because of its chemical stability, desired electrochemical property, and high 
annealing temperature. This Co3O4 phase can be easily obtained in air atmosphere. Cobalt oxide thin and thick 
films are prepared by different methods such as atomic layer deposition, sol- gel technique, chemical vapour 
deposition, RF magnetron sputtering, chemical bath deposition, screen printing technique, spray pyrolysis and 
nebulizer spray pyrolysis. Among these techniques, screen printing technique has many advantages such as low 
cost, easy to handle, convenient for large area deposition, uniform film deposition and less deposition time. This 
technique has been employed by many researchers to fabricate the films of tin oxide, cerium oxide, zinc oxide 
and indium oxide. [4-8]. After preparation, films are ready for characterization by X-ray diffraction, Scanning 
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Abstract: The current study present the preparation of NiO thick film sensors by using screen printing technique on glass 
substrate and study influence of annealing on electrical and optical properties of prepared thick films. Prepared films were 
annealed at in the range of 250°C to at 400°C using muffle furnace for 2 hours. Electrical properties of NiO thick film 
sensors were studied using resistivity, temperature coefficient ratio, and activation energy and optical properties were 
studied using FTIR and UV spectroscopy. It has been found that the resistivity of all prepared NiO thick film sensor 
decreased as annealing temperature increased. The energy band gap (Eg) of un-annealed and annealed at 250, 300, 350 and 
400 °C NiO thick film sensors was found to be 3.25, 2.99, 2.81, 2.73, and 2.49 eV respectively.  The change in optical band 
gap energy, reveals the impact of annealing on optical properties of the NiO films. 
 
Keywords: Annealing, muffle furnace, resistivity, FTIR and UV spectra. 
 
1. INTRODUCTION: 
Metal oxide Semiconductors (MOS) have a wide range of structural topologies with an electronic structure that can be metallic, 
semiconductor, or insulator, giving them a wide range of chemical and physical properties [1]. As a result, metal oxide 
semiconductors are the most widely employed functional materials in chemical and biological sensing. Furthermore, their distinct 
and controllable physical features make them ideal candidates for electrical and optoelectronic applications. Because of their 
scientific relevance and prospective applications, nanostructured metal oxide semiconductors have been extensively researched [2, 
3]. -scale, there is increase in surface to volume ratio and so many materials exhibit unique structural, 
electrical and magnetic properties. 
NiO is very well anti - ferromagnetic substance with a 3.6 eV band gap and is a metal-deficient p-type semiconductor [4]. NiO is a 
well-researched antiferromagnetic p-type semiconductor with good gas-sensing, catalytic, and electrochemical capabilities, and has 
gained importance in solid-state sensors, electrochromic devices, heterogeneous catalysts, and rechargeable batteries [5, 6]. Because 
of their exceptional chemical stability, nickel oxide (NiO) films have a variety of uses. Catalysts, electrochromic display devices, 
fuel cells, and gas sensors have all been employed with them [6, 7]. Among others preparation or synthesis methods like plasma 
deposition; electrochemical deposition, CVD,  RF sputtering, pulsed laser deposition and physical vapour deposition  method, 
screen printing method is most suitable because of to its low expensive, low-temperature operating condition and freedom to deposit 
materials on a variety of substances [8]. 
The fundamental disadvantage of NiO thin or thick films is that they have a higher resistance. Annealing NiO thin films is a popular 
method for overcoming the foregoing disadvantage and obtaining high pseudo capacitance. The association between the electrolytes 
ion and active sites, porous nature, surface area, electrical conductivity, and hydrophobicity of NiO thin films are all enhanced by 
annealing temperature, which improves the optimum performance of NiO films. As a result, post-deposition annealing is a 
significant step in improving structural, morphological, optical, and electrical properties of NiO films [9]. 
The current research work focus on the preparation of NiO thick films by using screen printing technique and studied electrical and 
optical properties of prepared NiO thick film sensors. 

2. Methods and materials 
2.1 Preparation of thick film sensor using screen-printing technique 
Commercially available AR grade (99.99 % purity) NiO powder was for the preparation of films. Films were developed on glass 
substrate. Initially, glass substrates were properly clean using acetone then films placed under IR lamp. The 70-30 % ratio were 
used for material composition. In 70 % consist organic material (NiO) and 30% consist inorganic material (ethyl cellulose and 
BCA). Using mortar and pestle, thixotropic paste were formed then prepared paste was used to deposit thick films on glass substrate 
using screen printing technique. The prepared thick films were kept under IR irradiation for 60 minutes to remove contamination. 
After, preparation of films, some films were annealed at in the range of 250°C to at 400°C using muffle furnace for 2 hours then 
un-annealed and annealed films were used for further study. 
 2.2 Characterizations of NiO thick film sensor: 
2.2.1 Electrical characterizations: 
Using resistivity, TCR (thermal coefficient of resistance) and activation energy at high and low temperatures electrical properties 
of prepared thick films were studied. Equations 1, 2 and 3 were used to investigate resistivity, temperature coefficient of resistance 
(TCR), and activation energy, respectively [10]. 
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Abstract:  

Thin films currently play an important role in the field of gas sensors. Thin films are changing the physical, electrical, 

structural, and gas sensing properties of the functional material. The current study explicates on the fabrication of NiO thin 

films by using thermal evaporation method and investigates their electrical and gas sensing properties. The films were 

fabricated on glass substrate. After fabrication, in a muffle furnace the films were annealed for 3 hours at 400°C. Resistivity, 

temperature coefficient ratio (TCR), and activation energy were used to investigate the electrical properties of fabricated NiO 

thin films. Gas sensing studies were carried out in the presence of NH3, LPG, NO2, and methanol in the surroundings of NiO 

thin films at various surrounding temperatures. The characteristics of sensitivity, selectivity, and response and recovery time 

were investigated. The maximum sensitivity was found to be NO2 gas. The sensitivity was 82.65%    at 100 oC to NO2 gas of 

concentration 200 PPM. The response and recovery time were found to be ~ 05 sec and ~ 13 sec respectively. 

 Keywords- NiO, Thin films,NO2, selectivity and reproducibility. 

 

I. INTRODUCTION: 

Nano materials have been used in gas sensors for decades. The potential for employing nano materials with 

dimensions of less than 100 nm in a variety of applications is now being studied in a variety of fields [1]. The synthesis of the 

material is the first criterion in any new nanoparticle investigation. Many researchers used various approaches of synthesis like 

physical and chemical routes. These routes also contain different methods of synthesis [2]. Films are divided into two 

categories based on the thickness of the deposited material layer on the substrate: thick film and thin film. Thin films have a 

diameter of 50 nm to 300 nm; whereas thick films have a diameter of 15 µm to 80 µm [3, 4]. Thin films can be prepared using 

the physical vapor deposition process. It covers a number of vacuum deposition techniques. When using the physical vapor 

deposition process, the phase of the material changes from solid to vapor, then back to solid during the formation of the thin 

film, this is vapor condensation on the substrate. Glass or alumina can be utilized as a substrate. One of the most significant 

advantages of the physical deposition method is that no chemical process is required for the fabrication of thin films. The PVD 

process is quite convenient, and it may be used to make thin films out of a variety of materials. The nano structure of several 

metal oxide semiconductors can also be fabricated using this technology. Ion sputtering, thermal evaporation and arc discharge 

are the three types of PVD methods. PVD is used in a variety of fields, including mechanical item manufacture, optical, 

electrical, chemical coating, textile, firearms, and solar panels, medical, industrial, jewellery purposes, battery and fabrication 

of microelectronic devices [5-7]. 



 

 

© 2021 IJSRET

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 7, Issue 4, July-Aug-2021, ISSN (Online): 2395-566X 

Patient Health Monitoring System Using IoT 
Prof. U. P. Shinde, Asst. Prof. Anil B. Patil, 

Mr. Ajay R. Gaikwad  
Departments of Electronic Science and Research Center, 

L.V.H College, Nashik, (MS) India. 
upshinde1965@gmail.com, anilbpatil1@gmail.com 

Asst. Prof. Umesh J. Tupe 
Department of Electronics, 

Panchavati College of Management & Computer Science,  
Nashik (MS) India. 

umeshtupe14@gmail.com 

 
Abstract- This paper depicts a method for using IoT to monitor a patient's body 24 hours a day, seven days a week. Patient 

monitoring systems are becoming increasingly popular among researchers and patient guardians these days. Caregiving duties 

are increasing as the older population grows. As a result, patient health monitoring systems are becoming increasingly 

popular. The monitoring of patients is the basis for this paper. We created a patient monitoring device that is both dependable 

and energy efficient. It has the capability of sending real-time patient parameters. It allows clinicians to track the patient's 

health parameters in real time. The proposed federal system continuously monitors the patient's health utilizing several 

sensors attached to the Arduino board. The data is then sent to the server using the Arduino Ethernet shield. An alarm is sent 

to the doctor via an Android application loaded on the doctor's smartphone if any of the parameter values exceed the specified 

threshold. 

 

Keywords- IoT, patient's body, Sensors, health monitoring systems, and real time etc.

I. INTRODUCTION 
 

Whenever doctors and nurses are tasked with caring for 
many patients at the same time, they encounter significant 
challenges. Patients confront challenges such as queuing, 
travel time, relocating patients, and waiting for a doctor, 
among others [1].  
 
In the field of health, the rising usage of mobile 
technology and smart gadgets has had a prominent effect. 
Health professionals are increasingly taking advantage of 
the advantages that these technologies provide, resulting in 
major improvements in healthcare services. Similarly, 
countless regular people benefit from M-Health (Mobile 
Health) applications and E-Health (healthcare enabled by 
ICT) to enhance, assist, and support overall health.  
 
The best possible state of health is a fundamental right for 
an individual, as per the World Health Organization 
(WHO) constitutions. We strive to provide a new system 
that proposes a smart patient health tracking system that 
uses data to identify patient vital metrics and uses the 
internet to alert doctors so that they may assist in the event 
of any concerns at the earliest possible, reducing mortality 
rate. According to research, the rapid spread of wearable 
gadgets and smart phones, as well as Internet of Things-
enabled technologies, is transforming health care from a 
traditional hub-based system to a more individualized one 
[2, 3].  
 
Patient surveillance via IoT is a technology that allows 
patients to be monitored outside of traditional clinical 
settings (such as at home), potentially increasing access to 
care and lowering healthcare expenditures. This can have a 

substantial impact on a person's quality of life. It allows 
patients to keep their freedom, avoid complications, and 
save money [3, 4]. This strategy helps to achieve these 
objectives by bringing care to the patient's home. 
Furthermore, patients and their families may be assured 
that they are being watched over and will be helped if a 
problem occurs [5]. 
 

II. HARDWARE SECTION 
 
Block Diagram:  
Figure 1 illustrates a block diagram of a Patient Health 
Monitoring System using IoT, which is made up of six 
elements: a DHT11 sensor, an accelerometer, a heartbeat 
sensor, a Wi-Fi module, a buzzer, and an Arduino Nano, 
among others. 
  

 
 

Fig 1. Block diagram of a Patient Health Monitoring 
System using IoT. 

 
2. Circuit Diagram:  
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ABSTRACT: 

The word "CNC" refers to a broad category of 

computerised numerical controlled, and actual movement of the machine is controlled by computer-generated instructions such as coordinate position. We give here an 

idea of CNC bit plotter using ARDUINO based on CNC technology, the most significant revolution in the field of digital electronics and microcontrollers. The goal of 

this paper is to build a small CNC machine that can draw graphics or photos on any surface, such as paper.It employs three stepper motors as linear actuators on each 

of the three axes (X, Y, and Z). The most difficult aspect during printing is the appropriate synchronisation of this full th ree axis, i.e. stepper motors. At the moment, 

the data to draw is provided programmatically, i.e. hardcoded in binary format in the software. For logic 1, a bit touches the surface and prints the pixel; for logic 0, a 

bit rises up in the air and the actuator changes position for the next command to be executed. As a future plan, it will be able to access the G-Code directly from 

supporting software, such as in scale. The plotter presented here is a one-dimensional (1D) plotter. The current research study describes the automatic design of a PCB 

utilising CNC and an Arduino mega. 

 

Keywords:CNC, PCB, Arduino, Micro-controller, Plotter. 

 

1Introduction: 

Electronic device output has expanded dramatically in recent years, including mobile phones, tablets, notebooks, and other devices. This 

technological revolution has occurred as a result of the widespread adoption of PCBs in all circuits. The flow of electrical current through a desired channel 

from one place to another is the basis for the operation of an electronic circuit. The conductive marker on the 2D plotter is used to design this path[1].The 

operation of a 2D plotter is similar to that of a CNC machine or 3D printing, in which an object is, moved in the x and y directions using two stepper motors 

in accordance with the input image. Express PCB or Autodesk eagle programme is used to create the input picture. With the use of Benbox software, the 

image is turned into g-code, a numerical form of code that instructs the plotter to move the object in co-ordinates form as per the pattern. According to our 

programme, the object utilized here is a conductive marker [2, 3]. 

This technology replaces the use of dangerous chemical procedures with a computerized mechanic system, removing the need for human 

involvement with such chemicals. 

2 Experimental Work: 

Methodology: 

The hardware and software implementation of a CNC to sketch PCB layout and drill holes is examined in this study. A computer, a driving 

stepper motor, and a software programme make up the system, which includes an electro-mechanical setup that can move in the X, Y, and Z directions. The 

drive circuit is designed to both operate the mechanical equipment and connect with the computer via software. The software programme is designed to 

govern the machine's entire operation. We designed a PCB layout to show that the machine can produce a trace line on a single layer PCB board and drill 

holes on both ends of the trace line in this early work. A flat layer on the X-axis of the mechanical setup is where the PCB is placed for further processing. A 

drill that can travel along the Y and Z axes is located above the X-axis. Through the Z-axis, the drill can also move up and down for a predetermined 

distance. A milling and drilling bit is attached to the bottom of the drill. This bit creates both the arrangement and the holes. On a single layer PCB, create a 

trace line. The start coordinates of a trace line are then sent to the arduino uno board. The drill is moved to the coordinate point when the arduino uno board 
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ABSTRACT 

Screen printing was used to successfully create a thick film of SnO2: ZnO: CuOternaty oxide. The formation of 

nanocomposite material from this thick film was confirmed by XRD and SEM. According to XRD analysis, the structure 

of SnO2 was orthrorobhmic, ZnO was hexagonal, and CuO was monoclinic, with an average crystallite size in the nano 

range. The particle size was larger than the crystallite size on average. The TCR was found to be negative, indicating the 

semiconductor behavior of the prepared thick film. 

It was discovered that thick films made of the ternary oxides SnO2: ZnO: CuO responded better at 200 0 C and 

when exposed to ethanol gas. The sensitivity to ethanol gas of a thick film made of ternary metal oxide was 82.15 percent 

when the gas concentration and operating temperature were, respectively 1000 ppm and 2000 C. The film showed 72.72 

percent sensitivity to ethanol gas at a gas concentration of 500 ppm and an operating temperature of 2000 C. Similarly, 

the film has a sensitivity of 60.68 percent at 100 ppm gas concentration and an operating temperature of 2000 C 

KEYWORDS: thick film of SnO2: ZnO: CuOternaty oxide,  XRD and SEM. According to XRD analysis 
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1. INTRODUCTION 

Despite substantial measures taken to control land pollution and water pollution, populated areas  are 

severely affected. Air is a mixture of nitrogen and oxygen as main constituents with other gases in small 

proportions. It also contains fog and other liquid particles, smoke, dust and other solid particles etc. An increase in 

proportion of those constituents beyond the particular limits leads to pollution.  

Modern gas composition evaluation is executed using state-of-the-art analytical equipment which includes 

chromatography mixed with mass spectrometry, flame ionization, picture ionization and electron seize gas 

chromatography detectors.  

Those classical analytical devices are especially accurate and reliable devices, capable of locating even 

lines of pollution in combos and with lifetimes in the variety of a few years, however, their obstacles are an 

excessive initial cost, high protection charges, size and weight, excessive energy intake, the want for certified 

personnel and a comparably low time-resolution. A fuel sensor or chemical sensor is a device that can capture and 

process specific alerts generated and reproducible interactions with the gasoline/vapour molecules. 

As a result of the importance of gases in environmental control or dangerous emissions, our society 

requires gas sensors for domestic, automotive, and industrial statistics applications. As a result, the main reasons for 
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I N T R O D U C T I O N

In current era, nanocrystalline transition metal oxides
(TMO) have attracted extensive interest because of
their various different potential applications. Out of
these, the most attractive material is nickel oxide (NiO).
NiO is formed of nickel metal and nonmetal oxygen. It
has a cubic structure with crystal lattice constant (a=
0.04816 A.U.) [1]-[4] and it is the most widely used
because of its chemical stability. The most chemically
stable metal oxide that is NiO due to its low cost is
found to have wide applications in various fields namely
as a catalyst, TCO, photodetectors, electrochromic, a gas
sensor, photovoltaic devices, electrochemical supercapacitors,
photo- solar cells and many opto- electronic devices [5]-
[7]. As   one of the components NiO was used in the
Nickel-Iron (Ni-Fe) battery (Edison Battery), and fuel
cells also.
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A B S T R AC T

To study changes in physical, physiological and electrical properties of AR grade Nickel monoxide (NiO),
thick films of NiO were fabricated on a glass substrate and annealed at 250 0C - 400 0C. Using characterization
techniques, such as XRD, SEM-EDS and static gas sensing system, the structure of the film was found to be
polycrystalline with a cubic structure and chemical composition study confirmed its non- stoichiometric
nature. Half bridge method is used for measurement of D.C. resistance of thick films in air atmosphere at 30 0C
to 350 0C. The prepared thick films of NiO nanoparticles were analysed for electrical properties and it
ascertained that they are semiconducting in nature. The TCR, activation energy as well as film resistivity were
measured at selected annealing temperatures. The D.C electrical conductivity results obtained from electrical
properties at room temperature is 0.086 × 10 4  1. The crystallite size changes from 8.20 nm to 8.54 nm
for strong predominant orientation (200) with increase in annealing temperature. Study of correlation
between annealing temperature and electrical resistivity showed that there is decrease in resistance with
increase in temperature.
Keywords: XRD, TCR, Nickel Oxide thick films, D.C electrical conductivity, activation energy.
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Greater surface area-to-volume ratios, high
dispersion rates, less porosity, large photo-absorption,
and little heat capacities were NiO nanoparticles
characteristics. Out of these, unique characteristics
of NiO nanoparticles which make it feasible and cost-
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ABSTRACT 

In this work, the reduced Graphene Oxide (rGO) based screen printed electrodes (SPEs) were fabricated by 
using standard screen-printing technique to study electrical response of human urine samples. Under-test 
solutions of randomly collected human urine sample from different persons with different health condition were 
tested with the fabricated SPEs. For all tests, variation of output signal was noted for 1 minute at the interval of 
2 seconds. For the urinalysis of collected samples, ion selective potentiometric method to sense generated 
electric signal was used which shows that electric potential of sensing layer change caused by adsorption due to 
hydrophobic or hydrophilic nature of urine samples of normal and diabetic persons. From the histogram and 
boxplot, we observed that the distribution seems to be normal for both normal person (range of -138.80 mv to -
6.60 mV) as well as diabetic patients (range of 19.81 to 586.66 mV). So, we have performed two-sample t-test 
to check the significance within these two samples.  We compare our test statistic i.e. p-value < 2.2e-16 with a 
critical value (p < .05). It is found that true difference in means is not equal to 0 and our results fall within the 
acceptable level of probability and hence, we conclude that there is difference between the two samples which 
will be useful for testing of human urine samples. 

KEYWORDS: Urinalysis, rGO, SPEs, Potentiometric method, t-test. 

 

INTRODUCTION 

Urine is a sterilized liquid comprising of water, urea, and salts, which is by-product of the body. This is secreted 
by the kidneys through a process called urination. Urinalysis is a standard clinical analysis method used to study 
the physical or chemical components of urine which helps to understand the processes within the body for 
several disease conditions. Physical appearances like pH, density, colour, odour, and transparency of urine 
samples are prominent and distinguishable by vision only but, laboratory testing is required for few of them. 
Abnormalities in any one of these features will be the symptoms of minor problem in health condition of a 
person but can actually be indication of severe diseases, like diabetes. Diabetes could be a metabolic disease 
that aff
levels resulting either weakened insulin excretion or malfunctioning insulin action, or both1, 2. Body utilize the 
glucose for energy in the form of insulin. 

Approximately 422 million people worldwide are diabetic with a very high incidence every year as per report of 
World Health Organisation. Diabetes leads to blood glucose that upsurges to unusually high levels. Glucose 

ine is in the smallest amount typically 0 to 0.8 mmol/L. Presence of higher glucose 
level in urine sample is the indication of un-healthiness. Diabetes is that the most typical reason behind elevated 
glucose levels. It also merely reflects the state of your glucose over the prior few hours. If urine samples of 
persons shows pre-diabetic symptoms, more clinical tests of glucose level for diagnosis of diabetic condition of 
person will be required, but when neglected, led to severe disease related to diabetes, like neuropathy, 
nephropathy, retinopathy, and disorder, which arise in both type 1 and sort 2 diabetes, are core factors of severe 
morbidity, mortality, and big economic burdens3 8. Therefore, screening at an early stage is vital for the 
management of diabetes persons. Evaluation of glucose levels as screening and diagnostic criteria for diabetes9. 
However, both biomarkers have limitations. For blood sugar, fasting for a minimum of 8 h is required.  

When quick treatment responses are essential, a urine glucose test which may be a non-enzymatic way for the 
testing and monitoring of diabetic. Additionally, people that potentially had diabetes could use the urine testing 
as the simplest method of measuring and monitoring the effectiveness of treatments to control glucose level. 
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ABSTRACT 

This paper presents the electrical and gas sensing characterizations of pure tin oxide annealed at 400
º
C and tin 

oxide doped with antimony and cadmium. The effect of doping on conductivity and stability of SnO2 is 

presented by comparing electrical parameters of undoped and tin oxide doped with antimony, and cadmium 

annealed at different temperatures. The film samples were fabricated by Physical Vapour Deposition technique at 

room temperature and high vacuum. The prepared film samples were annealed at 300, 400 and 500
º
C for 2 hours. 

They were analyzed XRD, FESEM, EDXS for structural, surface morphology, compositional, Electrical and Gas 

Sensing Characterizations to study electrical resistance, activation energy calculations and gas sensing of the 

prepared samples. 

KEYWORDS: Tin oxide, Doping, TCR, Activation energy, Sensitivity. 

 

INTRODUCTION 

Undoped tin oxide and that doped with cadmium and antimony are compared with reference to electrical and 

gas sensing characterizations such as sensitivity and selectivity. Electrical parameters were studied by using I-V 

characteristics and variation of film resistance with film temperature. Ohmic and semiconducting nature of the 

sample material was confirmed from I-V characteristics. Activation energy was evaluated from the resistance 

temperature curves. Similar electrical resistance measuring system was employed for gas sensing purpose. 

Electrical resistance of thin film samples was measured in air and in the test gas atmosphere as well. The ratio 

of the two resistances gave sensitivity of the sample towards the test gas. Other gas sensing parameters like 

selectivity, response time, recovery time, stability etc. of the sample were studied using the same electrical 

circuit arrangement. Gas sensing studies respectively involved gas response (sensitivity) variation with 

operating temperature and selectivity.  Tin oxide has been a versatile material for gas sensing purpose. It 

behaved as a sensor for more than one gas hence it is less selective and more sensitive. Doped samples showed 

relatively higher selectivity than the pure ones under the similar conditions of operating temperature and gas 

concentrations. 

Methodology: Tin oxide thin film samples were prepared by using Physical Vapour Deposition technique at 

room  temperature and pressure of about 10
-5

 torr. The samples were annealed at three different temperatures, 

viz. 300, 400 and 500
º
C for 2 hours. It was found from optimization of annealing temperature that those samples 

annealed at 400
º
C showed better results over the samples annealed at other temperatures. Hence all the 

investigations were carried out for this annealing temperature. It is well known that strain developed during 

deposition could be removed from the films by annealing. Thus, annealing gives rise to the well stabilized film 

sample required for gas sensing purpose. This stability can be observed during electrical as well as gas sensing 

studies. 

 

EXPERIMENTAL  

Electrical characterizations were carried out in two parts. First part is I-V characteristics and the second one is 

Resistivity profile (R versus t and logR versus 1000/T graphs). 

I-V Characteristics 

 
Fig. 1 Circuit connections for I-V characteristics 
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ABSTRACT 

Aim:The purpose of the study was to examine the attitude towards online examination among 

professional (Engineering&MBA Colleges) and conventional (Arts, Science & Commerce 

Colleges) college students in Nashik districts of Maharashtra. 

Settings and Design:A comparative study with simple two group design of professional college 

students and conventional college students in Nashik district, Maharashtra, India.  

Material and Methods: The total sample of 350 (Professional College- 182 & Conventional 

College -168) college students from age group of 18-28 years out of which 184 Males and 166 

Females from various colleges in Nashik districts of Maharashtra. For examine the attitude towards 

online examination researchers prepared one questionnaire and data was collected by online mode 

(Google Form) for avoiding physical contacts as per the government guidelines of physical 

distancing during the COVID-19 pandemic. Researchers prepared 20 items questionnaire for 

measuring attitude of online examination each items was based on online and offline examination 

related difference, methods, connectivity issue, fear and anxiety of passing, worried feeling of 

future and career and further education related worried feeling etc., 

Statistical Analysis: Descriptive and inferential statistical analysis were used for observing the 

attitude towards the online examination methods and Student’s t-test was used for finding gender 

difference&compares the attitude difference of professional and conventional college students. 

Results:The Mean and SD of professional college students wereM = 64.35, SD = 8.36 and 

conventional college students M = 55.64, SD = 7.98 and the t value 2.871 was found  statistically 

significant at 0.05 level.The Mean and SD of total male students, were M = 62.15, SD = 7.28 and 

the Mean and SD of total femalestudents M = 60.25, SD = 6.32and the t value 0.318 was found  

statistically not significant. 

Conclusions: The researchers found that professional college students are more favorable towards 

online examination as compared to conventional college students and no difference was found 

between male and female in terms of attitude towards online examination. 
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Specific Phobia During the Covid-19 Pandemic First Wave in 

Maharashtra 

Dr. Jaimala Ashok Sode1*, Prof. Dr. M.A. Bhardwaj2 

ABSTRACT 

The purpose of the study was to examine the specific phobia among general people during 

the Covid-19 Pandemic first wave in different districts of Maharashtra. The total sample of 

458 people from age group 18 to 60 years out of which 279 Males and 179 Females from 

various districts of Maharashtra. The data was collected by online mode (Google Form) for 

avoiding physical contacts as per the government guidelines of physical distancing during the 

COVID-19 pandemic. Researchers prepared 20 items questionnaire for measuring specific 

phobia each items was based on covid-19 pandemic related fear and anxiety such as fear of 

covid-19 virus, cleanliness, excessive buying, trying home remedies, worried feeling of 

family members and updating knowledge about covid-19 etc., The result findings revealed 

that majority of participants 196, 42.14% experiencing high level of phobia, the 34, 7.43% 

participants were experiencing extreme level of phobia of corona, 176 participants 38.43% 

were experiencing average level of fear and 55 participants 12% were experiencing very low 

level fear of covid-19 pandemic. 

Keywords: Specific Phobia, Covid-19 Pandemic, Male & Female 

n Maharashtra the first case of covid-19 was found in Pune district and spread very fast 

all over the state. The number of infected people increased day by day and health sector 

tries their best to save human life but fail to protect them and the number of deaths is 

increased. For controlling the spread of infection and save the life central and state 

government has taken variety of public health measures, such as quarantines for people 

returning from outside state or district, government & private sector employees work from 

home arrangements, school are close and online teaching, examination methods were start, 

and total shutdown of non-essential services, to reduce the risks of infection and impact of 

the disease. Such all of sudden changes and restrictions in to daily life are the factors that 

crate the fear, stress, anxiety and affect the mental health of general public. 

 

According to Taylor, S 2019, health threat of closed ones and oneself this kind of 

psychosocial stressors are related with pandemics and during the pandemic there are major 
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Abstract : 

 Arundhati Roy’s The God of Small Things is a wonderful literary creation say a master 

piece which deals with multiple themes, such as - caste and cultural conflict, social 

consciousness, class antagonism, oppression of women and untouchables etc. The novel also 

depicts the tyranny and injustice the women and the untouchables have to suffer without any 

reason. The novel in a sense breaks the boundaries of the caste, minority- untouchables, gender, 

and most importantly love rather right to love.  The God of Smalls Things portrays the love story 

of Velutha and Ammu. Though the story is narrated from Rahel’s perspective, the above key 

aspects are closely related with the theme of identity crisis of Ammu and hence the researcher in 

view of the above, ventures to    analyse the character of Ammu, as the protagonist. Ammu is 

victimised in several ways in the patriarchal set-up. Service, sacrifice, submissiveness and 

tolerance are required attributes of Indian Women in general. The same is applicable to Ammu.  

She is seen insulted, humiliated and expected as a mute sufferer in the story by the patriarchal 

set-up. Ammu is seen shackled at the very important stages of her life by the patriarchal and 

orthodox set-up. The researcher through this paper is trying to analyse Ammu’s character, in 

order to explore her identity crisis caused by multiple elements such as her family background, 

the prevailing socio-cultural conditions, the workings of religion, caste, race and class system, 

the established culture and tradition, gender inequality in the larger context of man dominated 

and patriarchal set-up.  
 

Keywords : class antagonism, oppression of women, untouchables, identity crisis, patriarchal, 

orthodox set-up.  
 

Introduction:  

 The contemporary Indian novels in English published in the last few decades reveal new 

heights with sudden spurt in creative activities, rich in quality and quantity as well. The creative 

or aesthetic vision of Indian English writing has got a tremendous change.  Indian English 

women writers like Arundhati Roy, Manju Kapur, Bharati Mukherjee and others have depicted 

pathetic plight of the women, constantly suffering from patriarchal domination, their identity 

crisis and their revolt against tradition. Arundhati Roy’s debut novel, The God of Small Things is 

undeniably a unique novel in the history of Indian English Literature, which “fulfils the highest 

demand of the art of fiction”. It bagged the covetous ‘Man Booker Prize’ 1998 for depicting the 

horrors of the caste system in India and how the women in general are marginalised. It is a 

sarcastic account of gender structure, caste system and communalism in India. Roy has 

effectively presented the wretched predicament and victimization of the female protagonist 

Ammu in the novel.  

 The novel discusses small things in everyday life. It depicts the social system in which 

caste repression and male domination go hand in hand. Apart from the cultural crisis, the novel 

has exposed the malpractices of systems e.g. treatment given to working class in industry and in 
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Abstract: 
‘Identity Crisis’ has been one of the major concerns in the contemporary Indian novels in English. The 
protagonist as an isolated individual, a victim of identity crisis, is portrayed in several contemporary 
Indian novels in English published in recent times. The issue of identity crisis has always been a poignant 
one, particularly for those, who spend their life away from their homeland for multiple reasons- willingly 
or unwillingly. People are forced to settle down in foreign lands for a variety of reasons and as a result 
they come into close contact with people from diverse cultural background. This close cultural interaction 
obviously leads to cultural conflict resulting in cultural and identity crisis. The victims are seen 
continuously suffering the psychological trauma. People who immigrate to foreign land carry a sense of 
belonging and affinity to their homeland naturally. Physically they are away from their homeland but 
emotionally and psychologically they are connected to homeland all the times. The contemporary Indian 
literature in English has explored the experiences of these tormented individuals. The present paper is an 
attempt to explore the identity crisis and experiences of the protagonist, Gopal Kumar, a small town 
young-boy in Anurag Mathur’s ‘The Inscrutable Americans’. The present paper attempts to depict the 
sense of detachment, which arises as a result of emotional and psychological conflict, experienced by 
Gopal Kumar, the immigrant, living away from his homeland (India) trying to assimilate into a new 
culture (American). The paper depicts Gopal Kumar’s quest for redefining his identity. In all, the 
researcher has done the textual analysis of identity crisis of the protagonist – Gopal Kumar by applying 
Erik Erikson’s ‘Theory of Identity Development’.  
Keywords: Identity crisis, immigrant, homeland, assimilate, psychological trauma, emotional and 
psychological conflict.  
 
Introduction:  
The contemporary Indian writing in English has made recognizable and notable contribution to the world 
literature. The contemporary Indian novels in English, which have been published recently, are creative, 
rich in quality and quantity. The authors like Salman Rushdie, Anurag Mathur, Aravind Adiga, Arundhati 
Roy, Jhumpa Lahiri, Manju Kapoor, Kiran Desai, and others are the creators of new literary inventions.  
Most of these authors have taken significant shift in the aesthetic perspectives and portrayed an isolated 
protagonist, constantly suffering psychological dilemma, leading to identity crisis.  Anurag Mathur, a 
prominent  name in contemporary Indian Writing in English, through his debut novel ‘The Inscrutable 
Americans’ has  presented the aforesaid  theme, but with a sarcastic and hilarious manner, while 
describing the experiences of the protagonist, Gopal Kumar. However, beneath the sarcastic, comic and 
hilarious situations, one needs to fathom the undercurrents and the psychological dilemma that leads to 
identity crisis, basically due to the life style and clash of two cultures viz. Indian and American.  The 
apparent funny situations portrayed in the novel, if analyzed in the light of psycho-social crisis, yield to 
the enriched depth of meanings.  
 
Theorizing the Theory for Analysis of Multiple Dimensions of Identity Crisis:  
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“Rise of Digital Wallet in Pandemic” 
 

ABSTRACT  

 Pandemic teaches us so many new things; lockdown and social 

distancing foster everyone to work from home. In dealing with such tragedy 

situation, use of smart phones and laptop exponentially increased. Smart phones 

are used everywhere in this modern world. The technological advancement has 

made everything possible under one touch. By using applications installed in the 

smart phones the user can pay bills and transact their money to anyone at their 

ease. During pandemic consumers were asked to stay at home and strict rules 

were imposed. This resulted in heavy use of digital wallet for payments for 

different purposes of consumers such as ordering food, booking a cab, ordering 

grocery, ordering medicals and other online payments such as bank transfer. 

These mobile applications work with the support of e-wallets which is 

recognized as digital wallets. This paper shows how much the consumers 

preferred using e-Wallets on daily basis for making day to day transaction 

during this pandemic. 

Key words: Smart Phones, Consumers, Digital Wallet, Pandemic. 

 

INTRODUCTION 

 Coronavirus (COVID-19) pandemic forced nationwide strict lockdown 

in India. Preventive measures like social distancing compelled people to use 

digital payment applications to complete their day to day transactions. It is 

proved that higher is the perceived security, social influence, performance 

expectancy higher is the e-wallet usage in amid of Covid-19 lockdown period. 

(Revathy & Balaji, 2020). “Paytm” and “Google pay” are emerged as mostly 

used digital payment apps (PTI, 2020). The shift from physical payments to 

digital payments seems to be smooth owing to the increasing number of 

smartphone users in India. There were 439.42 million smartphone users in the  
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Abstract: The present study was undertaken to evaluate the toxic effects of monocrotophos, a widely used organophosphorus 
pesticide, on Lamellidens marginalis with a wide battery of biomarkers consisting of AchE inhibition, lipid peroxidation, the 
levels of antioxidant enzymes, and histopathological changes. Animals were exposed to monocrotophos (52.36 mg/l) for four 
days. Malondialdehyde (MDA) values were measured as index of oxidation while Superoxide dismutase (SOD), Catalase (CAT), 
Glutathione s-Transferase (GST), and Glutathione-Reductase (GR) were measured as index of an antioxidant status. After 
exposure, a significant reduction of the capability to neutralize radicals was observed. Histopathological changes, such as 
fibrosis in gill filaments and hypertrophy in mucous cells of foot tissue, were observed after treatment. In a second series of 
experiment, exposed animals were there after transferred to clean water and kept in it up to 28 days to assess the recovery 
pattern. Significant recovery is observed in AchE and antioxidant enzymes. Oxidative damage observed after acute exposure 
indicate that mussels faced an oxidative challenge but were able to counteract, as values of anti-oxidants returned near to 
control values after 28 days.  
Altered activities in anti-oxidant enzymes due to stress recovered well after 28 days in gill and muscles as compared to foot and 
mantle. Overall results suggested that oxidative markers are highly sensitive and could be profitably applied to freshwater 
mussels for environmental quality assessment in freshwater. 
Keywords: Antioxidants, hypertrophy, monocrotophos, oxidative stress, recovery 
 

I. INTRODUCTION 
Pesticides are widely used in agriculture for pest control. [1] The pesticides that enter the aquatic system through surface run off may 
adversely affect the aquatic biota. [2,3] The half-life of monocrotophos (MCP) in natural water (pH 7.6) at 25°C and at 35°C is 147 
days and 29 days, respectively. This suggests a considerable biodegradability and hence relatively low persistence in the 
environment.[4] Furthermore, many authors postulate that these compounds disturb the redox processes, change the activities of 
anti-oxidative enzymes, and cause enhanced lipid peroxidation in many organs.[5] MCP-induced biochemical alterations are studied 
in Tilapia mossambica.[6] Hyperglycemic condition accompanied by AchE inhibition[7,8] and oxidative stress is observed in rats 
exposed to MCP.[9] Altered expressions of selected cytochrome P450s are observed in MCP-induced apoptosis in neuronal cells.[10] 
In the context of the present study, Lamellidens marginalis was selected as test species as it is known to accumulate significant 
amount of contaminants because of its sedentary life style and long life span. Moreover, it links primary producers with higher 
organisms in aquatic food-chain and forms a part of the diet of the local population. [11] Therefore, the study aims to: 
1) Investigate the effect of exposure of MCP on the tissues of L. marginalis and the associated histopathological changes.  
2) Estimate oxidative damage to the exposed tissues. 
3) Investigate the effect of MCP on acetylcholine esterase activity (AchE). 
 

II. MATERIALS AND METHODS 
A. Animal Collection site and Rearing of Animals 
The reservoir selected for the study is near Yedgaon dam on the river Kukadi (19°10’ 59.62” N and 73°57’19.09” E). The pesticide 
contamination in reservoir water was assessed by Gas chromatography Mass spectrometry (GC-MS) analysis. The freshwater 
mussels, L. marginalis, were collected from reservoir (shell- length 7-9 cm), transported to laboratory, and acclimatized to 
laboratory condition for seven days in aged tap water. The animals were fed daily ad libitum with algal suspensions of spirulina. [12] 
every day during acclimatization period. The water was renewed after every 24 hours. 
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ABSTRACT 

In the present investigation on histopathology of Gallus gallus domesticus infected from 

cestode parasite, Amobetanea sp. The cestode worm attaches to the host tissue and ingests the 

food. The worm is linked to the mucosal layer, according to the T. S. of the gut. The gut 

mucosal layer was disrupted and seemed to be damaged as a result of its attachment. It also 

shows hemorrhages, nodular growth, lesions, eroded mucosal epithelium, and ulcerations. 

Moreover, Intestinal mucosa was damaged and eroded as a result of the parasites' attachment, 

which may have favoured additional bacterial infections that led to greater inflammation and 

severe cellular reactions in the affected area. 

 Keywords: Histopathology; Amobetaenia; Gallus gallus domesticus; cestode. 

1. INTRODUCTION 

Chicken have a significant role in the supply of animal protein. Their affordable supplies are 

directly related with rural economic status includes poultry meat and eggs (Allouse, 1961). It 

is seen that, most of the diseases of various origins such as parasitic, bacterial and viral 

diseases affect local chickens and constitute a real blight which slows down the development 

of this breeding. Among these diseases, chicken digestive parasitism, which is defined by the 

presence of parasites in different parts of the digestive tract, from the oral cavity to the 

cloaca, is a fairly common pathology. Endoparasites can produce nodules and severe enteritis 

in the intestine, which reduces the ability of the intestine to absorb nutrients and vitamins 

from the host (Hayat and Hayat, 1983). According to Borghare et al., (2009) parasite causes 

body weight loss, delays in growth, decreased egg production, impaired body defenses, and 

even death. 

The parasitic disease decreases the poultry's output in rural areas. Despite the fact that 

parasite infections are among the main causes determining the decline in chicken output, they 

are frequently disregarded due to their rarely fatal effects (Alemu, 1985; Sonaiya, 1990). 

Helminth parasites were implicated as major causes of health deterioration and loss of 

productivity, and helminthiasis is regarded as a significant concern for local hens (Abebe et 

al., 1997; Eshetu et al., 2001). 
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ABSTRACT: -
The Indian economy is known as an agrarian economy. About 55% of the total population of 

the country is dependent on agriculture. Due to the heterogeneous climate in India, kharif crops are 

grown in the rainy season and rabi crops in the winter. The process of formulating and implementing 

strategies for the development of the agricultural sector was started from the first Five Year Plan 

(1961-66) after independence. For this, more emphasis was laid on the construction of irigation 

facilities. During the five years from 1961 to 1966, Damodar Valley Development Project, Bhakra 

Nangal Project and Koshi Project were constructed. In India, large, medium and small-scale 

imigation projects have been set up in every five-year plan period to increase the area unde 

irigation. The government set up the Agricultural Value Commission in 1965 to ensure a guaranteed 

price for agricultural produce produced by farmers, and the Food Corporation of Indía in 1966 to 

store food grains. This gave a boost to agricultural production. Strategies have been formulated from 

time to time to increase agricultural production in India. Recently, from the financial year 2017, the 

central government has launched a multi-purpose National Agricultural Development Plan'. This 

strategy can make India self-sufficient in agricultural production. 

Experts in the Planning Commission and Niti Aayog of India have developed strategies from 

time to time to increase agricultural production in line with the situation, making India self-suficient 

in food grain production. As India's population grew exponentially after independence, so did the 

Country's efforts to increase food production. But it cannot be said that the strategy of the 

agricultural sector has been successful only by increasing the production of food grains from the 

agricultural sector. This is because the production of raw materials required by the industrial sector 

from the agricultural sector also requires strategic planning. Since India gained independence, only 

45 per cent of the land has been provided with artificial irrigation facilities. Half of the arable land in 

India is still arid. For this, a new strategý of agricultural development will have to be forulated to 

increase the area under irrigation in the coming period. 

KEYWORD: 

Agricultural strategy, Irigation facilities, kharif and rabbi season, agricultural schenwe, 

Agricultural development. 

Vol.I -ISSUE - XLIV SJIF Impact Factor: 6.91 Page - 41 



VOLUME X. ISSUE -1- SE P:MBER FEBRUARY - 2021-22 
IDEAL ISSN - 2319 359X - IMPACT FACTOR -6.601 (w w w.sjifactqr.tom) AP-12 

T7 TTT TTA17 TT T T TATA T 7fAfTTT7f4ir farta YUTE 

TAT ATTA IT7 TTT TTST f iT IT riAT THT 3T-fa a iTTTA }IS T 

1. 

1. 

FAIE HR- */Peer Reviewed Keferved and CH"Listed Jounal No.: 47026 



ISBN-978-93-93341-03-7 

TTTT-( TfT TaatRT, ). 

T , 
TtTAUT 7 TITR TT4, FATHTT, 3T ZTHTTRT TT TtT TE. TAT HfT 3ATf-5 f7TT 

2. 

261 



VOLUME - X. ISSUE - IV -OCTOBFR -DECEMBER 2021 AJANTA ISSN 2277-5730 IMPACT FACTOR -6.399 (www.sjifactor.com) AP-16 

. TTAStaruai urtta Fi aaraT FITT Tftuna 

(HENTE). 

TT Peer Reviewed Refereed and U'GC LiNted Reveanch Jomnal Vo 40776 



Worldwide International Inter Disciplinary Research Journal (A Peer Reviewed Referred) ISSN 2454 7905 

"A STUDY OF MARKETING FUNCTIONS AND 

MARKETING METHODS OF AGRICULTURAL PRODUCE 
IN MAHARASHTRA" 

Dr. Narayan N. Gadhe 
Head & Professor, Dcpartment of Economics, Loknete Vyankatrao Hiray Arts. Science & Commerce College. 

Panchavati. Nashik 

INTRODUCTION: 
Maharashtra is one of the developed state in India and third largest state in terms of arca ol 

about 3.08 lakh squarc kilometer and second rank by population with 11.24 crore. as per census 

2011. The state has been divided into 36 districts and 6 revenue division for the administratiNe 

conveniene. Despite the shift in the composition of state income from the primary sector to 

secondary and tertiary sectors, Maharashtra continues to depend mainly on agricullure. Over the 
decades. more than 50% of the statc population is depend on primary sector for livelihood. As per 
the 10 agriculture census (2015-16) the numbers of total operational holdings are 1.37 crore and 

area of operational holdings is 2.05 crore hectare. The average size of holding in the state is 1.08 

hectare Agriculture sector contributes 25percent of state's GDP Maharashtra has totl 305 
APMCs3. Seventy percent of the agricultural produce selling and buying through APMCs.

The present paper seeks to analyze the following objectives.
. To understand the term Agriculture marketing. 

2 To understand the agricultural marketing functions in Maharashtra state 

3. To acquainted with the methods of agricultural produce selling
What is Agriculture Marketing?: 

Agriculural marketing is an important phenomenon in the whole ugricultural activities. It 
covers the services like planning of production. growing and harvesting. grading. packaging.

ransport, storage, organizing. selling of products to the final consumer etc. Agricultural marketing is 

linking to the farmers and consunmers.

The National Commission on Agricultural, delined agriculural marketing as a prcCs which 

starts with a decision to produce a saleable farm commodity and it involves all aspects of market 

structure of system, both functional and institutional, based on technical and ccunomne 

considerations and includes pre and post-harvest operations, assembling. grading. storage. 

transportation and distribution"
Agricultural Marketing in its widest sense of comprises of all the operations in olved in the 

movement of goods and raw materials from the farm to the final eonsumer 

MARKETING FUNCTIONS: 

Markcting of any product is as important as production. Marketing functions and serv ices are 

important in agriculture sector too. A marketing function is a service by which the farmers and the 

consumer are linked togcther. Several marketing functions of agricultural produce are beings useud m 

Maharashtra. According to the Pyle's the agricultural marketing functions elaswily into two major 

categories i.c. Concentrating and Dispersing
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