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ABSTRACT

eywords The present work reports the facile green synthesis of Fe;0,4 magnetic nanoparticles (MNPs) and their Fenton and
5 : p ivi i i diated MNPs exhibit spherical morphol-
Fenton photo-Fenton catalytic activity for reduction reactions. The glucose-mediate s p
Photo-Fenton ogy with an average diameter of 6.3 + 1.1 nm. The catalytic activity of MNPs eva'yiated for .Fenton and the
Cr(V1) reduction photo-Fenton reactions resulted in 92 and 93% dye degradation in just 120 and 75 min, resp.ectlvely. The ma.g-
Sye:degradation nificence of this novel synthesis methodology is the higher efficiency of both processes at varied pH ranges. Dif-
Magnetic nanoparticles

ferent catalytic parameters like wide pH range, catalyst dose, and H;0, concentratiops. ha ‘ e
tive for both processes. Besides, the reusability study showed 63.71 and 57.57% activity even after six cyeles in
Fenton and photo-Fenton processes, respectively. The scavenger study showed the involvement of «OH
OHy in the Fenton process, where sOH was found as a grac : phot
;grOCGSS- Moreover, Fes04 MNPs successfully reduced the 80 ppm load of Cr(VD) within 25 min, which improved

“further to 15 min by adding a chelating agent. This Fenton and photo-Fenton magneticall y reusable
iﬁﬁulge the development of water treatment in an eco-friendly and economical

ve made it more effec-

ads OVEr
prime source of dye degradation in the photo-Fenton

catalyst will
way with great potential.

- . drugs, paper, plastic, paint, cosmetics,
1. Introduction

thetic dyes, causing a considerable hazard towards environmental pol-
lution [3]. These chemicals directly discharged in an open environment

food, textiles, printing, and syn-

The catastrophe of environrriénml Bdi[ﬁfioh affects human health

has become a global concern. The leading source of pullutiun. is the
and .2-15 oducts by industry or everyday products such as pesticides,
chen‘ucal pr. ting inks adﬁmiva,'clehnmg agents, and personal care
coatmgs_, px;lnve %ecnn;c the gréatest threat of pollution. Also growing
al, wh.ICh v of textile, paper, and printing increases the threat of
ndisril seclo.r dyes al;d toxic heavy metals containing effluent,
Pf’““tan_[s by 1!.; xy 105 tons of synthetic dyes are produced annually,
Worldwide overs ns bfthese dyes are lost to effluents annually during
whereas 218 .I:os (2]. Improper treatment of effluents that contain
it ® opel_'afl:’ I(:on Lal:ﬁination, which is destructive to the environ-
dyestca;ﬁs:c‘::ttcyears, nitrophenols and pigments used in pesticides,
ment. :
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affect water, soil, plants, and animals,

Methylene blue (MB) is
as methyl thioninium chlori
harms aquatic life by pre

a heterocyclic aromatic compound known
de, commonly used as a cationic dye. It also
venting its growth and regeneration [4].
Hence, it is necessary to remove the dyes from wastewater. Various

technologies are developed to degrade or decolorize dyes,
physical, chemical, and biolo
include filtration,

including
gical approaches [5-91. Some processes
reverse osmosis, electrochemical oxidation, activated
carbon adsorption, coagulation, ion exchange, flocculation, ozonation,
advanced oxidation, and the Fenton process for the decontamination of
textile waste [10]. The advanced oxidation process (AOP) is one of the
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On the sha
Pe based SPR of silver nanostructures
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Abstract: Nanoscience and nanotechnology is the key towards enrichment of
human life. It has been functional in almost all the sectors viz. energy, safety,
medicine, biomedical, security, communication, space, health, agriculture, etc.
The class of nanomaterials from 0D (dimensional) to 3D includes nanotubes,
nanorods, nanoparticles (NPs), nanowires, nanoplates, nanodots (quantum
dots), etc. Among the noble metals, silver nanomaterials have been of great
interest since ancient times. It is being used in different fields such as textile
industry, food packaging, cosmetic industry, catalysis, various bio applications,
coatings, DNA sequencing, SERS, ete. The last decade has concentrated on its
antibacterial potential and its use in nano-bio-applications. The interesting
optical properties specifically surface plasmon resonance (SPR) have been
studied widely to explore its practical application in sensors. bio-devices, data
storage, spectroscopic techniques, catalysis ete. It can be tuned by varying
size and shape of NPs. Along with this SPR is the prime easy tool to get the
prima-facie information about size and shape ol the synthesised nanomaterials.
This paper aims to focus on shape based SPR of silver nanostructures.

Keywords: silver; AgNPs; nanostructure; nanotechnology; SPR; surface
plasmon resonance.

Reference to this paper should be made as follows: Patil, R.B.
and Chougale, A.D. (2021) *On the shape based SPR ol silver nanostructures’,
Int. J. Nanotechnol., Vol. 18, Nos. 11712, pp.1015-1027.
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Analytical methods for the identification and characterization of silver

nanoparticles: A brief review
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Bionanotechnology is one of centered subdisciplines inside nanotechnology. Since antiquated occasions.
silver nanoparticles (AgNPs) are being utilized for an assartment of uses. Numerous combination tech-
niques are developed under the top-down
ization is essential after synthesis since t
chemical and biological properties.
size dispersion, surface zone, shape, solvency, aggregation etc. should be assessed before surveying poi-
sonousness or biocompatibility. The evaluation of the synthesized nanomaterials are done using many
analytical techniques such as XRD, UV-vis spectroscopy. DLS, FTIR,
Here, key techniques are described along with a few examples in accordance with recent studies on

and bottom- up methodology. The precise particle character-
he properties of a particle could significantly affect its physico-

The trademark highlight of nanomaterials, for example, size. shape.

XPS. SEM. AFM, TEM and so on.

@ 2021 Elsevier Led. All rights reservedl.
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e-Conference on Frontiers in Mec

bility of the scientific committee of the 3rd International
hanical Engineering and nanoTechnology.

1. Introduction

The noble metals especially silver nanoparticles (AgNPs) are
being used since ancient times for various applications. Inferable
from their interesting properties. for example, high surfacc.-_to-
volume proportion, broad size shape, and compositian_a_l tungbuhry,
agreeability to recuperation, they are generally uuh:f.ecl in _lhc
biomedical field and catalysis. The huge advancements il the field
of nanoscience have driven and boosted the_ﬁeld of nanotechnol-
ogy. Looking at the recent pandemic situation due 10 COVID-19,
the various research organizations with.the !1el|) (‘;I gulvcrnnmms
and industries invented vaccines that arrived ina lusmm_'allg short
period. Nano-based materials have played a grucul .ml" in {'Ilaly,liluf-
sis and treatment. The viability of nanglnarerla‘.]s |'f:|w'_i _upnnl F%"!"‘ "
ent boundaries dependent on the specific application. I'he dilferent
combination strategies have developr:*d underl l'u|_:?fluwn .mq
bottom- up methodologies. EVery technique has its dlls.s‘dva‘m.agus
and preferences. Tuning the property of nanoma!rt'{lals cancel m'nlp,
shape and size has likely used in nanotechnology. Ihe .I‘ICII‘.i‘(JlnCl.li.ri-
als exist in different structures, for example, nanocubes, nano-
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wires. nanoparticles (NPs), nanoplates, nanoprisms, nanorods,
nanotubes, and so on. The usefulness of nanomaterials with a par-
ticular size and shape becomes important for the particular appli-
cation. In this context, analytical techniques play a crucial role. The
fundamentals of the analytical techniques along with insights into
AgNPs are discussed with recent examples.

2. Analytical techniques for characterization of AgNPs:

2.1, X-ray diffraction

X-ray diffraction (XRD) is a non-destructive technique and one
gf the essential scientific strategies which have been utilized to
investigate the molecular and crystal structures along with quali-
l.\}'ivv identification of various compounds, quantitative resolution
of chemical species, estimating the level of crystallinity, isomor-
phous substitutions, particle sizes etc. Analysis of the ;nateria!s
to a great extent relies upon the arrangement of a diffraction pat-
tern. l_llc working principle of XRD is Bragg's law and is based on
the wide-angle elastic scattering of X-rays, When the crystal is
exposed to X-rays, it forms several diffraction patterns. These pat-
terns replicate the physico-chemical characteristics of the materi-
als crystal structures. In a powder specimen, diffracted beams

the scientific committee of the 3rd Intermnational e-Conference on Frontiers in Mechanical Engineering and nanoTechnology
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iflora Roxb. are important
rk, medicinal significance
he uses of plants

roducts for

ABSTRACT: Leea macrophylla Roxb. and Lagerstromia parv
om ancient time period. In present WO

traditionally used medicinal plants fr

and the pharmaco!ogicai effects of the plant are discussed. It is essential to study t
associated knowledge which will hel
idation. Besides, the present work suggest

cal constituents in the treatment of dise
species are under threa

and other p for researchers to introduce new phytop
s that the more scientific data is required to

scientific val
ases and disorders for making new

explore its chemi
t of extinction so need to be

therapeutic drugs. It is also suggested that both

protected.
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1. INTRODUCTION

Western ghat within Maharashtra is a known to have good repository for plants that hav i
s ants that have preventive

and curative effects on human health, thereby have been used as traditional medicine (TM) [
. ; : g o o - = dicine or
different ailments since ancient Gmes- I'M is popular in parts of the African and Asian countries

{ 2S.

According to World Health Organization (WHO), more than 80% of the world populations depend
L 1 1 ar e » » i c cn
on THE for thelf prmety health care needs. Plant-based medicinal systems continue to play an
S99 1166 Soilenos .
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Telescope Making Workshop

(Hands on Training Program)

Activity Report

Department of Physics, Shri Yashwantrao Patil Science College Solankur in
collaboration with The New College, Kolhapur had organized and successfully conducted
Telescope Making Workshop under MoU Activity on 01/03/2023 at conference hall of
New College, Kolhapur. The workshop was specially designed for school children to enrich

their knowledge about instrumental and observational astronomy.

The students were introduced the theoretical background of telescopes, their
types, their mounts, steps involving in the process of telescope making through PPT
presentation and trained them to built telescope by their own. 13 students were participated
from kolhapur and sangali district. After assembling, participants were also trained to find

and focus the celestial objects.

Dr. A. A. Jatratkar has worked as trainer for the workshop and guided students.
As, it was the MoU activity, Teaching staff of Physics department of both colleges were
actively involved in the workshop.

Dr. R. B. Patil, Dr. S. H. Tamboli, Dr. P.D. Kamble, Dr. A. A. Rt s,
S. S. Pawar, Mr. S. K. Sutar, Principal Dr. G. G. Chougale, Principal Dr. V. M. Patil have

supported and provided all the necessary facilities.
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Secretary - _ f_’rpsiden_t

| INKAGE ]
YPSC, Solankur and BMK, Kurukali

Activity (Guest Lecture)
Mr. Amar K. Patil, Assistant Profeésor, BMK Kurukali delivered a guest
lecture on “Graph Theory” under Linkage in our college dated 14™ March
2023. |
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Guest Lecture by r. U H. Patil ( Career Opprtunities) and Dr..R. G. Kamble (World
Environment Day)
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c28X+QJF, Solankur, Maharashtra 416212, India

Longitucde

Latitude
16.41701010 74.0490043"°
Altitude 576 meters

Local 01:04:27 PM
GMT 07:34:27 AM Saturday, 17.06.2023

Note : Guest Visit

Guest Lecture by Shri. R.S. Bhosale (Plant Diversity)
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! Vidya Param Bh.ushanam”
Shri.Doodhsakhar Shikshan Prasarak Mandal’s, Bidri.

Doodhsakhar Mahavidyalaya, B1dr1

- (Mouninagar)-416 208. Tal:Kagal. Dist:Kolhapur (M.S.)
[NAAC REACCREDITED WITH B GRADE.]
Phone: (O) - 02325-254822, (R) - 02325-2595822 = Mobile: 7588257822;
: Website- www.dmbidri.edu.in, E-Mail: dmbidri@gmail.com
Afﬁltaled to Shl\'ajl University, Kolhapur-416004. (M.S) ) & Included Under UGC 2 (f) & 12 (B)

S Principal: Dr. S. D. Patil., M.A. B. Ed., M. Phil, Ph.D.
2Q22-23 Date : 17/01/202_3

DMB/

Letter of Thanks

- Dr. Swapnil D. Khorate.
Dept of Statistics,

e .-_Yashwantrao Patil college of Science,

 Solankur.

-..Dear Sir,
e = According to our m\ntatlon dated 14/01/2023 you have delwered a Iecture~
“ " on “Research Projects for B. Sc. lli Students” for our B. Sc. Il (STATISTICS)_
-~ students. The students are highly benefited from your Knowledge and experience
* and were happy with your appraach '

Thank you for sharing your knowiedge and expertise with us.

PR |§%%L
DOODHSAKHAR MAHAVID ¢ ’ALAYA '
BIDRI, TAL. KAGAL, DIST. KOLHAPUF

Jun 2009

-\ Dist Kolha,
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Dr. S. V. Madhale,
Head Department of Botany,

Shri. Yashwantrab Patil Science Mahavidyalaya,
Solankur, Kolhapur.

Subject: Letter of Appreciation.

Dear Sir, :
We are really grateful to you for giving a lecture on the topic “Lipid

Metabolism” to our students, on 13™ May 2022 organized by Department of
Botany under faculty exchange program. Our students are enlightened by your
guidance. This will be helpful to all students for their career development. We

thank you for extending cooperation.

Thankj ng you,

Yours faithfully,

\

it g CIPAL

AL 1. Shinde Mahavidyalaya, Tisat
Tal. Gaganhavda, Dist. Kolbapur

»
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Shri Vyanknath Shikshan Prasarak Mandal’s
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RS ; Taluka: Radhanagari, District: Kolhapur (Maharashtra, India). Pincode: 416212
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Aiitiated to Shivaji University Kolhapne, MS, India § Averedited hy NAAC with '3 Grade (CGPA=2.14)
Shri. A Y. Patil b ERRIRL L " Shri. R. Y. Patil
Secretary : R g0 A e - Chairman

Department of Zoology
Guest Lecture at Rajarshi Chha. Shahu College, Kolhapur

Under the Linkage signed between Shri Yashwantrao Patil Science College, Solankur and
‘Rajarshi Chha. Shahu College Kolhapur, on 07/12/2022 Dr. Lagade V. M. has given the guest
lecture on Topic: ‘Comparative Anatomy of Brain of Vertebrates’ to the B.Sc. students. He

B s v & splendid and very informative talk on Brain anatomy of Vertebrates. This lecture was

f:-fvery fruitful and very helpful in enrichment of lmo“lrledge to the students. Total 25 students were

present for lecture. Faculties like Ms. D. V. Malvekar Dr ;' A Kamble, Dr. S. V. Lagade and

Mr. S. S. Jagtap were prcsented for this event.

VPRI AL

Head :
Department of Zoology _ i
Shri. x:faim(, tran Patil Science Jun2009 \g& Shri Yashwantrao Patil Science College,
|\ Dist Kolhapur Solankur, Tal. Radhanagari, Dist. Kothapur.

Collzage, Solankur,




Government of Maharashtra

. Estd :1380

Rajaram College, Kolhapur
Department of Zoology

Eco-Prithvi Club
Vidyanagar, Kolhapur 416004

E-Mail: rekzoologyviomail.com

- No. RCK/Zoo/2023/ Date: 10 /03 /2023
To,

_The  Head

%ﬁz@ﬁ%&uﬁ >34

Ahas . Yaukh oanluan Pl
\&iﬂﬁ@_ﬂm&&djaﬁj@ Llante

Subject: Invitation for Bio-Genius Competition.
Respected Madam,

With reference to above subject, we are organizing State level Bio-Genius
Competition organized by Eco-Prithvi club, Department of Zoology, Rajaram
College Kolhapur, in collaboration with Department of Zoology, Government
Vidarb}rla Iﬁstitu;e of Science and Humanities (Autonomous), Amravati, on 14®
March, 2023 at 12:00 pm. Kindly send at least 10 UG/PG students for participation

in this Competition.

Head, Department of Zoology
Rajaram College Kolhapur
Head of the 7+ slog~ Degrartment
Rajaram College Kothapur
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Activity Report: Faculty exchange programme under MoU

(Academic Year: 2022-23)

Name of the - | Guest lecture on “Pharmaceuticals”
activity

Organized by |- | Doodhsakhar Mahavidyalaya, Bidri

" | Date of Activity |- | 7" February 2023

Time - [11.00 am

Venue - | Auditorium Hall, DMB, Bidrti

Total Number |- |All T. Y. B. Sc. Students, Department of

of participants Chemistry, DM, Bidri

Name of - |Mr. J. K. Chavan

Faculty
_(-)—bjective - | Collaboration in teaching, research and

4 development, and consultancy studies in the field

of mutual intrest,

Head : N l'ﬁ._, i o
pe { Chermistry o
z ‘?:'.sn rs‘;ﬁr{;o Patil Science /AA O
s gollege: gplankur- e

\Shri Yashwantrao Patil Science College,
oolankur, Tal. Radhanagari, Dist. Kolhapur,
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Bldl’l Maharashtra Indla
CAGX+HF2, Bidri, Maharashtra 416208, India

Lat 16.426588°
- Long 74.148611°
© 07/02/23 12:39 PM GMT +05:30
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pepartment of Chemistry
Yashwantrao Patil Science
College, Solankur.
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shri Yashwantrao Patil Science College,
Solankur Tal Radhananari Dist Kolhaour
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Activity Report: Faculty exchange programme under MoU

(Academic Year: 2022-23)

Name of the - | Guest lecture on “Chemical Kinetics”
activity
Organized by - | Doodhsakhar Mahavidyalaya, Bidri
@ |Dateof Activity |- |7 February 2023
Time - 101.00 pm
Venue - | Auditorium Hall, DMB, Bidrti

Total Number of |- | Al T. Y. B. Sc. Students, Department of Chemistry, DM,
participants Bidri

Name of Faculty |- |Dr. A. D. Kamble

Objective - | Collaboration in teaching, research and development, and
consultancy studies in the field of mutual intrest,

Head
ent ol Chen WEAry

D’Epa pwantran pant Science
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4 PRINCIPAL
Shri Yashwantrao Palil Science College,
Solankur, Tal. Radhanagari, Dist. Kolhaput.



Photos of Faculty Exchange Programme
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Department of Chemistry
Gy, Yashwantiao Patil Sclence

ot LA ba"pqe .JU Pn/t!t‘

Lat 16.426623°
Long 74.148665°
07/02/23 01:41 PM GMT +05:30

L

PRINCIPAL
Shri Yashwantrao Patil Science College,
Selankur, Tal. Radhanagar, Dist. Kolhapur.



