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1 INTRODUCTION

Over the last several decades, luminescent lanthanide ions have

gained attention owing to their exceptional emissions and lumines'

cence characteristics.tll Tlre rare-earth (RE) elements which show

luminescence properties have been extensively used in many displays,

lasers, lighting, anti-counterfeiting applications, biosensors, fibre

amplifiers, optical thermometry, etc.t?-61 At present, white light emit-

ting diodes (WLEDs) have become the conventional lighting source in

different fields because of their advantages.lT-131 However, the per-

formance of the available green and blue emitting phosphors is sub-

stantially higher than that of the currently utilized Y2O2S:Eu3* red

phosphor.lr+'rsl Moreover, the red phosphor becomes chemically

unstable when exposed to ultraviolet (UV) light; As a result, its life-

span is considerably decreased. A different way to make white light is

to use a blue chip to activate a yellow-emitting phosphor, which
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Abstract

This article focuses on the effect of monovalent cation doping on the optical proper-

ties of rare earth (RE = Eu3*, Tb3+) co-doped CauZnaAlroO35 which has been syn-

thesized by a low temperature combustion method. Crystalline phase of the

CalaZn6AllsOs5 phosphor was examined and confirmed by X'ray diffraction mea-

surement Under near-ultraviolet light excitation Eu3+-doped Ca1aZn6Al1sO35 phos-

phor exhibit characterization of Eu3+ emission bands that are located at a maximum

wavelength (L.r,) of approximately 47O nm and other peaks centred at 593 nm and

615 nm, respectively. With Tb3+-doped CalaZn5,AlroOss phosphor showing a green

emission band centred at 544 nm under near-ultraviolet range. Furthermore, we

studied the energy transfer process in Eu3*/Tb3*pair and enhancement in photolu-

minescence (PL) intensiW with doping different charge compensation. Here we

obtained the optimum PL emission intensity of the phosphor in broad and intense

visible spectral range which may be significant for the fabrication of white light emit-

ting diodes (WLEDs).
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produces yellow light, which is then mixed with unabsorbed blue light

to make white light. Despite this, because of the lack of red-light

emission, this approach produces a poor colour rendering index and a

low colour temperature. Therefore, the creation of unique white light

phosphors having red emission must be extremely effective and

durable.{16-1Bl Europium ion (Eu3-) must choose a suitable host matrix

in order to increase luminescent intensity due to the ions having poor

absorption characteristics in the UV and blue areas. Possiblly with the

efficient energy transfer phenomenon the emission colour tuned

because of the large energy gap between levels.tle'2olln the proposed

study, Tb3' /Eu3 | activated/co-activated Ca1aZn6Al1qO35 white light

emitting phosphor have been reported. Furthermore, the emission

intensity was increased by the incorporation of the alkali monovalent

ion M (K+, Na*, Li+). Among the alkali monovalent M ions (K+, Na+,

Li+), the best charge compensator was reported. The proposed phos-

phor Ca1aZn6Al1sO35 is one of the few phosphor materials that covers

Luminescence. 2023:38:379-388. wileyonlinelibrary.com/journal/bio O 2023 John Wiley & Sons Ltd. 379
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1 Introduction

The most likely solid-state lighting technology that
might replace traditional incandescent and fluores-
cent bulbs is w-LEDs [1-3] owing to their high effi-
ciency, good stability and fast response along with
their power and eco-friendly benefits. The property
of high boiling point, low solubility in water, as well
as stability to high temperature LaPOa phosphor is

also good as we have discussed in that sample.

Because of their high boiling point, chemical stability
and good lighting yields of the doping concentration,
LaPOa and its mixtures are good hosts as extremely
effective emitters of fluorescent light [ ]. The signifi-
cant absorption of POa3- in the VUV region was
found in GdPOa:Eu [5]. However, the greatest emis-
sion of Eu3+-doped LaPOa occurs during VUV stim-
ulation in the orange light band [6]. As a result,
enhancing the colour purity of LaPOa:Eu3* becomes
important.
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ABSTRACT

The synthesis of LaPOa:RE (RE = Dy3+, Eu3+, Sm3+) via a wet chemical method
was reported. The prepared phosphor was characterized by XRD, and photo-
luminescence characteristics were reported. A monoclinic phase was confirmed
by X-ray diffraction measurements. Under UV excitation (349 nm), LaPOa:Dy3+

phosphor shows emission at 481 and 575 nm, corresponding to a magnetic
dipole (aFep'-'H',u/, ) and electric dipole (aFs/z - tHrrtr) transitions. When
LaPOa:Eu3+ phosphor was stimulated at 394 nm, observed emission spectra

exhibited prominent bands at 593 and 615 nm, corresponding to magnetic
dipole tDo * 7F1 transition with the maximum intensity of emission and electric
dipole uDn - 7F2 transition, respectively. When excited at a wavelength of 402

nm, the LaPOa:Sm3+ phosphor shows emission at 562 nm and 597 nm, which
correspond to the 4G572 

-6Hs/z and acr,r-6H772 transitions. The photolumi-
nescence studies show that the LaPOa:RE (RE = Dy3*, Eu3* and Sm3+) phos-
phors could be applicable in the fields of n-UV-excited solid-state lighting.
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Abstract The NaSrPOa:Dy3+and NaSrPOo:Eu3+phosphors

were synthesized with success via wet chemical synthesis.

XRD and photoluminescence properties of the prepared

phosphors were thoroughly investigated. The XRD was used

to confirm the hexagonal phase with P63/mmc (194) space

group. The emission peaks of NaSrPOa:Dy3+ phosphor are

observed at 484 and 574 nm under excitation at 350 nm.

When NaSrPOo:Eu3+ phosphor was stimulated at 394 nm,

the emission bands at 591 and 613 nm are found. The CIE
coordinates indicate that the present phosphors have high
colour purity. The results indicate that NaSrPOo:Dy3+ and

NaSrPOo:Eu3+ phosphors were blue-yellow and orange-red

cmitting under n-UV converting w-LEDs.

Keyword Wet chemical synthesis . XRD . Phosphor

Photoluminescence' w-LED

Introduction

It is widely acknowledged that the invention of w-LEDs
in this century has resulted in a significant revolution in
illumination techniques due to their excellent properties
such as luminous quality, energy saving, excellent stability,
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high efficiency and environmental friendliness [-4]. Blue,
green and red phosphors have been studied for application in
w-LEDs [5-8]. Phosphors are an important material in light-
ing technology and have received a lot of attention in phos-

phor converted w-LEDs [9, l0]. As a result, it is important
to discover new white phosphors with enhanced brightness,
which originate from a single phosphor.

The most popular technique for creating w-LEDs was

developed by S. Nakamura et al. in 1997 [ l], combining
both the blue-based InGaN LED (light-emitting diode)
chip and the yellow-emitting (yttrium aluminium garnet)
YAC:Ce3+ phosphors. A poor colour executing index (CRI,
Ra 7000 K) brought due to the absence of a red component
and signiflcant thermal quenching are two shortcomings of
the pc-w-LEDs previously discussed I I 2, I 3 ]. Extraordinary
rare earth-doped inorganic phosphors are entrancing and
have been generally investigated through ongoing numer-
ous years. In this particular circumstance, the uncommon
superior properties of trivalent ions doped phosphate materi-
als of the type ABPO., where A and B are monovalent and
divalent cations, independently, have drawn a lot of inter-
est [4]. To determine these issues, single-part white light-
communicating phosphors have procured pervasiveness due
to their high brilliance efficiency, assortment reproducibility
and modest collecting costs [ 5, l6].

The Dy3+ ion has two primary emission groups: blue
(470-500 nm) because of the magnetic dipole aFrr, 

-6Hrcn
transition and yellow (570-600 nm) connected with the
touchy electric dipole aFrr, +6Hnrz transition t17, l8l.
Orthophosphate is regarded as an important host for lumi-
nescent materials due to its excellent properties, which
include a large band gap and high absorption of POo3- in
the n-UV region, moderate phonon energy, high chemi-
cal stability, exceptional optical damage threshold and low
sintering temperature. Numerous investigations have been

Published online: [6 September 2023 0 Springer
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ARTICLE INFO ABSTRACT

Wet chemical synrlesis was used for the first time to make Bas(POq)z: RE (RE: Sm3+, Eu3+, py3*)

phosphors. The phosphor X-ray diffraction (XRD), structural and photoluminescence character-
istics were thoroughly investigated. Under UV excitation 402 nm, the emission spectra of the
Ba:(POq)z:Sm3+ phosphors consists emission peaks at 561 nm (yellow) and 598 nm (orange),

respectively. When the Ba3(POa)2:Eu3* phosphor was excited at 394 nm, the emission spectra

exhibited prominent bands at 593 nm (orange) and 614 nm (red). The emission wavelengths of
Ba3(POa)2:Dy3+ phosphor were 474 nm (blue) and 573 nm (yellow), respectively. According to
the photoluminescence results, Bas@Or)z:RE (RE = Sm3+, Eu3+ and Dy3+) phosphors might be

useful in the fields of near UV-excited solid state lighting.
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Biliunt nitrate, anmoniunr dihydrogen phosphate, samariunr oxide, europium oxide ald dysprosim oxide and urea.

synthesized materials, XRD

Photoluminescence, X-ray diffraction (XRD),

Experinrental and Analyzed
The Sm3+, Eu3+ and Dt'+ ions doped Ba3(POa)2 phosphor were synthesized using a wet chemical technique. The sanrple preparation was

perfomred with Bariunr nitrate, dysprosiunr oxide, europiunr oxide, ammoniunr dihydrogen phosphate and sanraium oxide. Analytical
Reagent (AR) grade materials and chemicals are used. The sanrples should be placed first on the sample weighing and weight box. For the
preparation ofBa3(POt)z:Sm3+ phosphor, raw materials are weighing accordinS to stoichiometry ratio and dissolved separately in distilled
water in a beaker. By dissolvinS Dy2O3 into an HNO3 solution, dysprosium oxide is converted to dysprosium nitrate. The solutions were
then combined in one beaker to produce the desired compound. After 30 nrinutes ofstirring, the sample became transpilent, and after 10

hours ofheating at 100"C in a Hot Air Oven, a powder product was obtained. The resulting white powder was crushed into small particles
in a pestle and ntortar. A similar technique is used for synthesis of Ba3(Po.)2:Eu3+, and Ba3(Poa)2:Dy'+ phosphors.
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l. Introduction

Since the first commercially available white light-emitting
diodes (w-LEDs) in 1997 [,2]. they have been widely used

tbr the backlight units (BLUs) of liquid crystal displays
(LCDs), traffic signals, and, most notably, solid-state

lighting. Because of its long lifetime, high luminescence

efficiency, low power consumption and environmental
friendliness, solid-state lighting based on GaN or InGaN
semiconductors have attracted a lot of attention [3]. Solid-
state w-LEDs have gamered major consideration due to
their great efficiency as an excellent energy-saving,
prospective and eco-friendly choice for general illumination

[a]. As a result, one of the most essential problems in the

design of luminescent devices for solid-state lighting is the
preparation of novel rare-earth-doped phosphors.

Rare-earth phosphors are exciting because of their
excellent luminescence capabilities based on 4f4f or

-5d-4f transitions, as well as their wide variety of appli-
cations in display devices and solid-state lighting [5]. The
current focus in this field is on improving the distinctive
luminescent properties of lanthanide-based materials for
interdisciplinary research and innovative applications.
When phosphors are doped with appropriate auxiliary
activators, their luminous performance can be consider-
ably increased. The majority of lanthanides occur in a

trivalent form and exhibit distinct optical characteristics.

@ Indian Academy of Sciences

Samarium ion is an active ion for several inorganic host
lattices and often operates as a potent emitting centre due

to its energy level structure and high luminescence effi-
ciency [6].

White LEDs are recognized as a future generation of
solid-state lighting technology due to their superior features.
White light may be produced in a variety of methods in
solid-state lighting by coating appropriate phosphors on
LED chips. One method is to combine a blue LED with a

yellow phosphor derived from Y3AI5O12:Ce-]+ combining
the blue light from the LED with the yellow light from the
phosphor results in white light [7]. Although this kind of
white light combining technique has been utilized for many
years, it still has several severe drawbacks, such as a low
colour rendering index (Ra < 80) due to red emission
scarcity, a low thermal quenching temperature and a narrow
viewable range. Furthermore, when mass-produced, white
LEDs based on blue LED chips have low colour repro-
ducibility [8]. To resolve these concerns, another method of
producing white light utilizing ultraviolet (UV) light, par-
ticularly near-UV (NUV) light, from LED exciting (red/-
green/blue tri-colour phosphors) has received a lot of
interest [9]. Due to their excellent colour rendering index,
high colour tolerance and high conversion efficiency into
visible light, NUV phosphor-converted LEDs are projected

to have various potential uses [0]. As a result, considerable
emphasis has been placed on the development of new RGB
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Abstract. The BiPOa:Ln (Ln = Dyr+, Tb3+ and Smr+) phosphor were prepared using wet chemical synthesis and

studied its photoluminescence properties. Under 352 nm excitation, the BiPOa:Dy3+ phosphor shows the blue (481 nm)

and yeflow (575 nm) emissions due to the aEgrz - 6Hrsrz and 4FgD - 6Hr1z transitions of the Dyl+ ion, respectively.

When BiPOa:Tb3+ phosphor was excited at 378 nm, it emits efficient n.urow green emission at 545 nm due to sDn - 7F,

transition. The BiPOa:Sm3+ phosphor shows yellow, orange and red emissions centred at 598 nm, which is attributed to

the aG572 - 6H1n transition of the Smr+ ion. The CIE coordinates indicate that the prepared phosphors have high colour
purity. The phototuminescence results suggests that BiPOa:Ln (Ln = Dyr+, Tbl+ and Sm3+) phosphor may be used as a

possible material for near-UV-based solid-state lighting.

Keywords. Photoluminescence; wet chemical synthesis; phosphor; phosphate; lanthanide doped; solid-state lighting.
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ARTICLE INFO ABSTRACT

A series of Ba2Ca(POa)a:Dyl* phosphors were synthesized by the wet chemical method and the photo-

luminescence properties were systematically investigated. Under the 350 nm near ultraviolet excitation, Ba2Ca

(POr)r:Dy3+ phosphor shows emission peak at 475 nm (blue) and 572 nm (yellow). At 0.5 mol% of Oy'+ ions,
concentration quenching was shown. The present study implies that the BazCa(POl)l:Dy3+ phosphors would be a

suitable choice for solid-state IightinS applications as a near ultraviolet convertible phosphor.

Kgruords:

Phusphor

Solid state IiShting
Wer chemical method

Lumin6cence

l. Introduction

Recent studies on the synthesis process and characteristics of riva-
lent rare earth ions doped phosphor materials have attracted a lot of
attention due to their outstanding applications in SSL, energy storage,

and other fields I I :;1. Pc-w-LEDs are popular energy saving solid state

lighting technologies. When compared to traditional lighting sources,

pc-w-LEDs have the advantages of being more energy efficient, smaller
in size, more efficient, have a longer lifetime, have eco-friendly prop-
erties, and are easier to manufacture '' l. The development of a

phosphor material that could be excited by n-UV and emit visible light
took a lot of effort.

Phosphate is frequently used as a phosphor host due to its chemical

features, easy synthesis, excellent light efficiency, and small particle

size. Because of their high thermal and hydrolytic stability, phosphate

oxide compounds (ABPo+: A = K+, Rb*, Li+, Cs+, Nao; B = Ca2+, Mg2+,

Ba2', sr2*) are expected to be suitable luminous hosts llii. The phos-

phors based on alkaline earth phosphate compounds have received

significant attention for detailed investigation due to their vast appli-
cability in illustrations and displays. Among the rare earth ions, Eu3*

ions provide a one-of-a-kind mix of intra-configurational 4f - 4f lran-
sitions with electric or magnetic properties, making them extremely
sensitive to their surroundings. Eu3+ ions often emit in the orange-red

area, which is attributable to emissions from the sDo level;!J.l0i.
Because of the combination of its yellow aFe72-6H1372) and blue (aFe7

z-6Hrsn) emissions, Dy3+ has been widely employed in a wide range of
host materials for generating white light emission. I 1 i. 13'i. Obtaining
white light with tunable associated colour temperature (deuoted as CCT)
for Dy3+ doped phosphor has remained a difficulty up to this point.
Numerous investigations have been done on phosphate materials,
including cas@o4)F ll4l, LaPo4 il:;l and BiPoq itril. The Ba2ca
(POr)+:Dy3t phosphors were synthesized using a wet chemical tech-
nique in this study. We carefully investigated the photoluminescence

characteristics and CIE coordinates. The Ba2Ca(POa)a:Dy3+ phosphors

were synthesized using a wet chemical technique, and the phosphors
have great potential application in solid-state lighting.

2. Experimental

Wet chemical techniques were used to synthesize the Ba2Ca(POa)a:

Dy3' phosphor. The sample was prepared using barium nitrate, calcium
nitrate, ammonium dihydrogen phosphate, and dysprosium oxide.
Analytical Reagent (AR) grade materials and chemicals are utilized. The
samples should be put first on the sample weighing and weight box.
Dysprosium oxide is converted to dysprosium nitrate by dissolving
Dy2Os into an HNO3 solution. In a beaker, separate stoichiometry ratios
of Ba2Ca(PO4)4:Dy3+ phosphor materials were dissolved in distilled
water. The solutions were then combined in a single beaker to produce
the required compound. The sample became transparent after 30 min of
stirring, and a powder product was achieved after 12 h of heating at

' Corresponding author.
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Study the Photoluminescence Properties of CaaAlraOzs:Dy3*
Phosphor for Solid State Lighting
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Abstract. Ca,rAlr.rO:s:Dyr*phosphor was synthesized by combustion synthesis. Photoluminescence (PL) characterization

employed to characterize their luminescent properties. Under ultraviolet excitation with a wavelength o1347 nm, phosphor

shows blue and yellow emission, which were probably attributed to the transitions from aF,)rz excited state to 6Hrsrz and 6Hr:z

ground states of Dy3* ions. As the yellow emission is more intense and dominant over the blue emission Photoluminescence
(PL) spectrum then the Dy3* is located at low symmetry local site. The Photoluminescence (PL) results suggest that prepared

phosphor might be applicable in solid state lighting.

INTRODUCTION

In everyday occurrence, luminescence materials have enacted an inestimable position with their most accessible

application that is self-lit signalization. This phenomenon indicate the ability of a material to accumulate energy
fiom (artificial) lighting, including visible and ultraviolet (UV) radiation, around it and to moderately release it as

luminous in the murk at room temperature []. Alkaline earth aluminate phosphors doped with Dyl* activator ion
seize protected, chemically balanced and strong photoluminescence (PL) observed in visible and near ultraviolet
region, compared to the conventional sulphide-based phosphors [2-5].Thus, a different types of calcium aluminates
such as CazAlzOs:REr. (RE = Eu,Dy,Tb)[4],CaAlzOr:Eur*t6l,CaAlaOz:Bir*[7],CaAl2O4:Eu2*,Dyr*[8] and

CarAlzOo:Smr.,Tbr- [9] etc. are studied as host materials fbr solid state light applications [0]. Among various
regions, (Dyrt)is one of the most suitable activator ion which exhibits intense yellow (574nm) and blue (481 nm)
emissions corresponding to the aFe72-6Hryzand aFerz-6Hrsiztransitions, respectively. Thus, the Dyr* doped materials
are more suitable to produce two primary colours as rvell as white light emission. The aFe72*6Hrvu(yellow)

transition is a host sensitive and the aFsrz-6Hrsrz(blue) transition is host insensitive I l-15]. Thus, the yellow to blue
(Y/B) intensity ratios can be modulated by varying the coordination environment of the host material or by changing
the concentration of Dy3+ ions [6-18]. Most aluminate based phosphor are characterized by physical as well as

optical means to determine their practical behaviour. In the present study, we have synthesized

CaaAlraOzs:Dyr*using combustion process. The prepared samples were characterized by photoluminescence (PL)
technique. The PL characteristics of Dyr* dopedCaaAluOzscompound was discussed in details.

EXPERIMENTAL

The successfully synthesis CaeAlrnOzs:Dyr'phosphor done by simple combustion method. The raw materials in
the form of nitrate, calcium nitrate (Ca (NO3)2 .6H2O:99.99o/o), aluminium nitrate (AI(NO3)3. 9H2O: 99.99o/o) and

Dysprosium oxide (Dy2O3:99.99%) are the sources of Ca, Al and Dy respectively. Urea (NH2CONH2) is used as

lbung Schokrr Synposium on Science atul Mathematics Education, and Envirunment
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Photoluminescence Properties of CazAlzOs:Sm3* Down
Conversion Phosphor for Eco- Friendly Solid State Lighting

Applications

V. R. Pansel,u), Samirkumar R. Bhelave2, A.N. Yerpude3, Antomi Saregara, S. J.

Dhoble5

tDept. of Physics, Late.B.S. Arts, N.C.Science & A.G.Commerce College, Sakharkherda,443212, lndia
2 Dept. of Physics, Gramgeeta Mahavidyalaya Chimur, Dist- Chandrapur -44 1206, India

3Dept. of Physics, N.H.College, Bramhapuri, Disr Chandrapur -441206, tndia
r Department of Physics Education,Universities Islam Negeri Raden Intan Lampung, Lampung, Indonesia

sDepartment of Physics, RTM Nagpur University, Nagpur -440033, lndia

u)Corresponding author: vshl.panse@gmai l.com

Abstract. Photoluminescence (PL) and optical properties tbr the samarium doped calcium aluminate based

(CazAlzOs:Sm3*) phosphor studied and would be good potential candidate tbr state lighting. The conventional
simple combustion method were used to synthesis the given phosphor CazAlzOs:Sml* for I mole%o. PL emission
performance with an excitation energy of 409 nm, peaks located at 520470 nm due to the Sml" intra-
contigurational (1'-f) transition. Based on the results, prepared compound CazAlzOs:Smr*phosphors exhibit great

potential ma1,be applicable as a LED to enhance the etliciency lor solid state lighting.

INTRODUCTION

A core objective of modern material physics is the rummaging of high-efficiency, good colour rendering index
(CRI), better material stability and long lasting lifetime for solid-state lighting applications [-3]. Especially,
thermodynamic activities of metastable compounds strongly depend upon atomic-scale structural robustness,

temperature, life span of phosphorescenceand chemical accretive added. The number of phosphors displays an

analogl'ol'a strong energy absorption in the wavelength range of lower than 300 nm. This occurred because of the

charge translbr and transition of4fn-4fn-l5d in rare earth ions [4]. ln the recent past, numbers ofresearchers have

been engrossed on the tbrmation of lanthanide ions doped calcium aluminate phosphors. For example, calcium
aluminate phosphors doped with lanthanide ions such as europium (Eur*), dysprosium (Dyr*), gadolium (Gd3*),

terbium (Tbr.), cerium (Cer.) has been reported to enhance the luminescence characteristics o1'calcium aluminate
phosphors. In addition with that the we studied imponantly the consequence of the ion doping incorporation on the

optical property of calcium based aluminate phosphor. The influence of doped ion species on the physical and

chemical properties and optical activity ofcalcium aluminate has been rarely concerned [5-8]. A various advantages
have been reported like long lasting lif'etime, reasonable and environment friendly. Literature provides that appears
in aluminate based phosphors prepared by different processes like conventional solid state method, combustion
synthesis, wet chemical hydrothermal process etc. which depends on the temperature, properties of materials and

dopant used [2,9].Because of the significance ol the orange reddish light emitting phosphor in the solid state
lighting, the main objective of this work is to find the capability of calcium aluminate doped samarium ions for
generating a superior phosphor material which emitting orange reddish light with high proficiency as well as proper
colour rendering index. Eur*, Dyr* and Tbr* doped alkali metal ions CazAIzOs in demonstrating the ability of
Eur*,Dyr' and Tb3* in terms of its photoluminescence performance as incorporated into the host phosphor affecting

flurg SLholur Slnltosirnt ot St'ience atul lvfuthemotics Edncilion, orl Envinrlnctt
AIP Conf. Proc. 2595, 03000E-l-030008-5; hnps:i/doi.org/10.1063/5.0123777
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Combustion synthesized novel SrAlBOa:Eu3+ phosphor: Structural,
luminescence, and Judd-Ofelt analysis
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ARTICLE INFO ABSTRACT

A series of new phosphor SrAlBOr doped by Eu3+ was synthesized by using very known Combustion method. The
structural and optical properties explored using X-ray diffraction (XRD). The XRD pattern was matched well with
the standard PDF card no. 1542236.The obtained phosphor had orthorhombic structure with space group Pccn
(56). The image of Scanning electron microscope shows the external morphology of SrAlBO,{ phosphor material,
which revails the irregular morphology and the material showed the non uniform structure with agglomerates'
size was size ranging in several micrometers. The confirmation of present element and their percentage also

shown in the EDX image. The luminescence properties of rare earth activated SrAlBOa phosphor were deter-
mined by measurement of excitation and emission spectra. The PL emission spectra of Eu3+ doped SrA.lBOa

phosphor show characteristics bands at 590 nm &.674 nm which corresponds due to sD6 
-7F1 and sDo 

-7F,
transition of Eu3+ ions upon 395 nm excitation. The effect of different concentration of Eu3+ on luminescence
emission intensity of STAJBOI phosphor was also studied. Further, concentration quenching is explained using
Blasse's equation and Dexter's theory. Also, Judd-Ofelt analysis was performed on photoluminescence ernission

spectra. On investigation synthesized rare earth activated SrAlBOa phosphor can be suitable for all lighting
application devices.

Keytryords:

Phosphor

XRD

SEM

EDAX

Judd-ofelt

1. Introduction

The various issues for the increasing human population are arises,

related to the environmental pollution and energy saving, providing the

force for the new research on WLEDs as the next path of lighting for the

purpose of energy saving. Luminescence have a wide range of applica-
tions, including in lighting, displays, medical imaging, sensors, material
science and even in biomedical research and therapy [l ,::]. A white liSht
emitting diode (w-LED) is a type of LED that emits white light. Unlike
traditional light bulbs, which produce white liSht by heating a filament
to high temperatures, w-LEDs are more energy-efficient than traditional
incandescent bulbs and have a longer lifespan. LEDs have many appli-
cations in the solid state lighting devices such as low cost, stability and

reliability and most important high electro optical efficiency. They are

widely used in a variety ofapplications, such as lighting for homes, of-

fices, and outdoor spaces, as well as in electronic devices like TVs,

smartphones, and laptops. Phosphor for white light emitting diode that

n Corresponding author.
E'nrail address: .' ,ir" ,r' i' | ,t . 1, t.:t (A.N. Yerpude).

i, ,.:.1,, tt ,. tt |.:t :i I i .;

Received 22 March 2023; Received in revised fom 21 April 2023; Accepted 27 April 2023
Available online 30 May 2023
0925-3467 /@ 2023 Elsevier B.V. All riShts reserved.

can be excited in near ultraviolet region around 400 nm and suitable CIE

chromaticity Coordinate is essential. Generally, there are three types of
techniques for which to realizes WLEDs: combination of blue LED chip
with yellow phosphor or mixing of RGB LEDs (red, green, blue), exci-
tation of multiphosphors using near ultra violet LEDs.The WLEDs are
manufactured from mixture of phosphors which exhibits low efficiency
and strong reabsorption. The following host materials are employed for
lightning applications: silicate, borate, aluminate, phosphates, oxides,
nitrides, etc [.l l t]. AmonS that borate are good candidate of host
material due to their wide application in solid state lighting and high
luminescence properties [i:.r,]itl. Borate is often used in solid-state
lighting applications, such as LED lighting and displays []4 l'71.

Borate has several advantages over other types of phosphors. They are
more efficient at converting blue light to other colors, which means that
they can produce brighter and more vivid colors. They also have good

thermal stability, which means that they can maintain their brightness
even at high temperatures. Lanthanides doped borate phosphors can be

0ptical
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Synthesis and photoluminescence study of KCaPO4:Eu3+ phosphors for
solid state lighting
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ARTICLE INFO ABSTRACT

A series of KCaPOI:Eu3+ phosphors was effectivdy synthesized utilizing a wet chemical method. The photo-

luminescence excitation and emission properties of the phosphor were investigated. The KCaPOa:Eu3+ phosphor

was efficiently excited at 394 nm, and the PL (Photoluminescence) emission spectra were obtained at 591 and

614 nm. Concentration quenching occurred at a Eu3* ion concentration of 0.5 molo6. The present work suggests

that the KCaPO4:Eu3* phosphors may be a potential candidate as a near-UV (Ultraviolet) convertible material for
solid state Iighting applications.

Kcsruords:

Phosphate

Photolminescence
Solid state lithtint
CtE chromaticity coordinates

Phosphor

1. Introduction

Due to advantageous Sreat brightness, consumption of low power,
and extended operating life, w-LEDs have been regarded as significant
solid state light sources. Lanthanide ions phosphors have long attracted
the attention of researchers because of their vital applications in a va-

riety of fields like solid state lasers, biomolecule detection, sensing de-

vices, diagnostic imaging, plasma displays, and w-LEDs i1 4J. Due to
the presence of exceptional properties, such as strong light efficiency,
eco-friendliness, absence of hazardous mercury, long life, compact na-

ture, and durability, pc-w-LEDs had lately been recognized as the most
promising technological developments in the current generation of the

SSL industry ; They are utilized in a variety of applications,
including indicators, automotive headlights, backlights, and general

illumination : ;.ii r. The most popular technique for creating w-LEDs was

developed by S. Nakamura et aL in 1997 l',) j, combining both the blue-

based InGaN LED (Light Emitting Diode) chip and the yellow-emitting
(yttrium aluminum garnet) YAG:Ce3+ phosphors. A poor colour
executing index (CRI, Ra 7000 K) brought due to the absence of a red

component and significant thermal quenching are two shortcomings of
the pc-w-LEDs previously discussed i , i .,. i.

As a result, the creation of novel, highly efficient phosphors triggered
by near-UV chips has received a lot of attention in the process of making
w-LEDs jJ. Due to transitions sDs-7F; (;=o, r, z, s, n), the trivalent
europium ion has been identified as one of the best activators in the

phosphors. Due to their outstanding luminescence, cheap cost, and high
efficiency, orthophosphate phosphate Eu3+ doped with rare earth ele-
ments like Sr:La(POq)s:Eu3+ : r ii, BiPO4:Eu'* I i ,i and Ba3(PO4)2: RE

(RE = Sm3+, Eu3+, Dy3+) i:t;i, are employed to generate these phos-
phors prepared by wet chemical synthesis. In this study, the KCaPOa:

Eu3+ phosphors were prepared utilizing a wet chemical technique. We
carefully investigated the photoluminescence properties and CIE co-
ordinates. The KCaPOa:Eu3+ phosphors were produced by a wet chem-
ical technique and the phosphors have great potential in solid-state
lighting.

2. Experimental

The wet chemical method was used to synthesize the KCaPOa:xEu3+
(where x : 0.1, 0.3, 0.5, I molo/o) phosphor. The sample was prepared
using potassium nitrate, calcium nitrate, ammonium dihydrogen phos-
phate, and europium oxide. Analytical Reagent grade materials and
chemicals are utilized. The samples should be put first on the sample
weighing and weight box. Eu2O3 is dissolved into an HNO3 solution to
change europium oxide into europium nitrate. Potassium nitrate, cal-
cium nitrate, and ammonium dihydrogen phosphate were all indepen-
dently dissolved in separate beakers with double distilled water. A single
beaker containing the mixed dissolved solutions was placed on the
magnetic stirrer. The sample became transparent after 30 min of stirring,
and a powder product was achieved after 14 h of heating at 80 'C in a

* Corresponding author.
E-mail addressl,r rt i 1 i''' rlr : r1,' f irii; r ;'i i 1. r o: r: (A.N. Yerpude).
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Synthesis and luminescence properties of Dy'* ions doped KMgPOa
phosphor for eco-friendly solid-state lighting

Bull. Marer. St'i. (2023)46:l3l
https://doi.org/ I 0. I 007 I sl 2034-023-0297 6-6

t. Introduction

Among the different solid-state lighting (SSL) technologies,
phosphor-converted white light-emitting diodes (pc-

w-LEDs) are currently replacing traditional light sources,

such as incandescent and fluorescent bulbs due to their
energy efficiency and ease of maintenance. Phosphor-

converted white lighremitting diodes (pc-w-LEDs) have

evolved over the years to remain as the dominant leader

in the lighting industry. The w-LEDs have perceived a lot
of interest in recent decades due to their long life, small
size, high efficiency, energy savings, eco-friendliness and

other benefits fl, 21. The orthophosphate is discovered to

be a prominent host owing to its low sintering tempera-

ture, high physical chemistry stability and thermal sta-

bility. As a result, orthophosphate is a good host for
photoluminescence (PL) compounds [3, 4j. The proposed

research work will be focused on the preparation of Dy3+
rare-earth-doped orthophosphate phosphors. In particular,

rare-earth phosphates have proved to be very useful host

lattices tbr luminescence. Orthophosphate POo-3 has a

tetrahedral structure of the phosphate family, with a

phosphorus atom in the centre surrounded by four oxygen

atoms. Commercial w-LEDs may now be made using a

blue LED chip and the Y:AlsOrz:Ce3+ yellow colour
emitting phosphor. Some primary drawbacks of these

YAG-based w-LEDs are due to their low CRI (R" < 75)
and CCT (> 6000 K), which are due to the lack of a red-

emitting component [5].

@ Indian Academy of Sciences

Researchers worked hard to create an efficient and
stable phosphor material that could be activated by n-UV
and emitted in the visible range. So, after reviewing the
literature on phosphates, we are drawn to the phosphate
family of materials because of their simple synthesis tech-
nique [6], strong thermal stability [7], large bandgap [8] and

chemical stability [9]. Rare-earth ions have played a sig-
nificant role in the creation of many commercial phosphors

and are currently being investigated for improving the
optical properties of materials [0].

With respect to the other rare-earth dopants, Dy3+ ions
are widely used as activators in different inorganic materials
like borate and phosphate to produce novel phosphors for
w-LEDs [1], l2]. The synthesized phosphor is constituted
of two primary emission peaks of Dy3+ ions: first at 470 nm
from the transition 4F,sn-uHrsn and the second at 517 nm
from the transition oFgz-uHryz U3]. Several rare-earth
ion-doped phosphor component possible candidates for use

in n-UV excited SSL has previously been reported:
Ca3B2o6:Dy3+, Eu3+ t1al, MgCaAll6017:Dyl+, Sm3+ [ls]
and Ca2Al2O5:Dy3+, Eu3+ andTb3+ [6]. Nandanwu et alUT)
reported wet chemical synthesis technique of Ba3(PO4)2:RE

= Dyt*, Sm3+and Eu3+ phosphor. As a result of its
importance in traditional SSL, the PL performance of rare-
earth ions doped phosphate phosphors has been thoroughly
studied. Ramteke et al U8) investigated the PL performance
of KMgPOa:Eu3+ phosphor phosphate samples for n-UV
based solid-state illumination. This study shows that pow-
der samples of KMgPOa:Dy3+ phosphors were first time

0l)eck,+r
rpdrl.-s

D M PARSHURAMKARI,A N YERPUDEI'* ,S K RAMTEKEI, C M NANDANWARI
and S J DHOBLE2
lDepanment of Physics, N. H. College, Bramhapuri, Chandrapur 4412O6, lndia
2Department of Physics, R. T. M. Nagpur University, Nagpur 440033, India
*Author for correspondence (atulyerpude@gmail.com)
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Abstract. Dyr* ions doped KMgPOa phosphor was synthesized using a simple wet chemical method and reported the

photoluminescence (PL) properties. The prepared XRD pattern matches well with the standard JCPDS file. Under 350 nm

excitation, the KMgPOa:Dyr* phosphor exhibits two emission peaks at wavelengths 470 and 577 nm, corresponding to
the characteristic energy transitions 4Fsn-6Hrst2. and 

aFrrr-6FI,r/2, respectively. The PL intensity was found maximum
at a Dy3+ ions concentration of 0.5 mol7o. The findings are considered to be potential candidates for KMgPOa:Dy3+
phosphor for eco-friendly solid-state illumination.

Keywords. Wet chemical method; XRD; photoluminescence; phosphate phosphor; SSL.
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Combustion synthesis of KZnPOa: RE (RE: Dyt* and Sm3+)
Phosphors for n-UV based w-LEDs
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Abstract. In this work, KZnPO.l:Dy3' and KZnPOa:Srn:r* phosphors are synthesized using the Combustion
technique. The phosphor XRD and photoluminescence properties were studied. The XRD was used to
confirrn the orthorhombic phase with the space group P n a 2 I . The PL emission spectra of the synthesized
KZnPOI:Dy3t phosphor shows a strong emission at 482 and 574nm under 350nnr excitation, which is
ascribed due to aFo72+6H15,72 and 1Fs/2-tHt:!/t electronic transitions of the Dy3- ions, respectively. When
the KZnPO,r:Srrrit i phosphor was excited at 402 rrnr, the errrission spectra exhibited prominent bands located
at 562 arrd 597nrn. The CIE coordinates show that the current phosphors have high colour purity.
The KZnPOI:Dy'J1 and Srn;J' phosphors provide an excellent carrdidate for n-UV-based w-LEDs.

employed in a range of host materials for direct w-LEDs.
Duan [13] reported the KZnPOa:Dy3+, Sm3* phosphor
prepared by solid state reaction method. The combustion
rnethod is one of the nrost well-known ways of producing a
variety of phosphors because of its simplicity, wide
applicability, and ease of production with required
composition. The solid-state method, which is simple to
use and has advantages including high yield, environmental
friendliness, homogenous distribution of particle sizes, and
controllable size, can meet these needs. Tamrakar et al.
reported the comparison of photoluminescence properties of
Gd2O3 phosphor prepared by solid state method and
combustion rnethod and found that the overall shape of
the ernission spectra does not change [1a1. Also according to
Tamrakar et al., the emission intensity of the phosphor
synthesized using the solid state method is higher than that
of the phosphol synthesized using the cornbustion method

[14]. According to Dwivedi et al., the green emission intensity
of YVOa:Ho'-,Yb'* phosphor prepared by the solid-state
method is higher than that of phosphor prepared by
combustion method [tSl. In this work, we have prepared
the KZnPOI:Dy:t- and KZnPOa:Sm:r* phosphors by
combustion synthesis. The luminescence property of
KZnPOI:Dy3' and KZnPOI:Sm3' phosphors is thoroughly
investigated in this work. The resulting materials were
examined using XRD and the photoluminescence properties
of KZnPOa:Dy3' and KZnPOI:Sm:t' phospliorr were
studied.

2 Experimental

A series KZnPO.l:rDy'* (r- 0.1, 0.3, 0.5 and 1 mol%) and
KZnPOa:eSm'- (r:0.3, 0.5, 1 and 1.5 mol%) phosphors
were synthesized using a combustion technique. The fuel* e-uuril: atulyerpude@gmai1 . com

I lntroduction

Recently, white-light emitting diodes (w-LEDs) as the
fourth-generation solid state lighting (SSL) source have
gotten a lot of interest in solid-state illumination lighting
l1-41. White-light emitting diodes (w-LEDs) offer several
benefits over traditional illuminants, including extended
life, eco-friendly, efficiency, and energy savings [5,6]. In the
commercial lighting sector, hybrid multi-light colour
phosphors have currently attained mainstream warm
white illumination. A hybrid multi-light phosphor source's
colour rendering index is poor due to the reabsorption of
tlre ruultiple phosphors, aud its red emission is not
appropriate [71. The luminous performance of phosphors
may be significantly improved by doping them with
appropriate auxiliary activators. Most of lanthanides are
doped as Sm'r - ions and have specific optical properties. In
general, a phosphor with multi-colour emission peaks is
created by doping lanthanide ions in a host matrix. Dy3+
ions. one of the lanthanide ions, is one of the possible
Irrurinous cerrtels owing to theil ernissiort peaks in the
Yerllow and blue areas. The Srrr'J' ious ar-e active ions fbr
numerous inorganic host matrix and nrostly function as a
prorninent emission center because of their energy level
structure and strong luminescence efficiency [81.

Researchers investigated orthophosphates such as

KSTPOa [9], BiPO4 [t0], NaBaPO4 [11], and LiBaPOa

[12], which had good optical characteristics and were
proposed as novel phosphors materials for use in w-LEDs.
Tlre characteristics of KZIPOa phosphors with rare earth
iorrs have been studied. Due to the combined synthesis of its
y,ellow and blue ernissions, Dy3 ' ions have been extensively
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1 Introduction

Phosphate materials have received a lot of attention
as a possible host for ions from rare earth. These

materials are a new development of SSL (solid state

lighting) devices that are emerging as a significant
non-contaminated. Various lanthanide-doped phos-
phate compounds have a wide range of applications,
including solid-state lasers, display systems, w-LEDs

ABSTRACT

The Ba2Ca(PO+)z:Eu3+ phosphors that were co-doped in the alkali metal ions A+
(A+ = Li, Na and K) to improve their luminescence property were synthesized
by wet chemical method. X-ray diffraction confirmed the phase formation.
When excited at 394 nm wavelength, the BazCa(PO+)z:Eu3+ phosphor showed
an emission peak at 591 and 615 nm. The intensity of the Ba2Ca(POa)2:Eu3+

phosphor emission could reach a maximum of 0.5 mol % and then concentration
quenching occurs. The emission intensity can be increased by inkoducing
compensator charge A+ (A+ = Li, Na and K) into the BazCa(POr)z:Eu3+ phos-
phor. In contrast, all three charge compensators may improve luminescence
emission intensity, among these charge compensating ions Li+ being the most
effective. The chromaticity coordinates of the Ba2Ca(PO+)z:Eu3+, Li+ phosphor
were (x = 0.680, V = 0.319) according to the CIE. The findings indicate that
BazCa(PO+)z:Eu3+, A+ (A+ = Li, Na and K) phosphors with excellent photolu-
minescence properties will be used as a component in near-ultraviolet exciting
solid state lighting.

and environmental friendliness [1-4]. Phosphor-con-
verted w-LEDs are widely used in displays [5]. Rare
earth ion activated phosphor materials have received
extensive study due to their brilliant structural,
chemical and thermal properties, as well as their
varied range of applications. The 4f4f based on intra
electronic transitions in rare earth ions result in rel-
atively long-lived narrow band emissions [6, 7].
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ARTICLE INFO ABSTRACT

Wet chemical technique was used for the Synthesis of Sm3+ doped CaroPOr)oCl2 phosphor. The phase purity was
analyzed by using X-Ray diffraction (XRD), which show that the synthesized phosphor was well matched with
standard PDF frle. Photoluminescence properties of Caro(POr)oClz:Sm3+ phosphor shows emission peak at 563
nm, 607 nm & 646 nm corresponding to 4G572-fH5/z,6Hzn,6He72) transition of Sms+ ions. The emission
spectra of Caro(Pot)oClz:Sm3+ phosphor was very intense and sharp. As per the current investigation of syn-
thesized phosphor, it indicate that it is a used in solid state lighting devices and display application.

Ke!ryords;

Photoluminescence

Wet chemical method

w-LEDs

CIE chromaticity coordinates

1. Introduction

The Optical material have more attention of researcher and Scientific
community for developing materials for white lighting emitting diode
(w-LED) ?i ,1:. The next generation of solid state lighting devices,
known as w-LEDs, are on the approach of replacing conventional
lighting sources like fluorescent lamps due to their benefits in terms of
energy efficiency and environmental friendliness 1:i l)1. Due to its low
production costs, excellent brightness, long life, quick reaction, and lack
of pollution, lanthanides activated phosphor has a wide range of ap-
plications. Numerous photoluminescent materials, including silicate,

borate, aluminate, oxides, and nitrides, have all been used in light-
emitting diodes. Because of their simple production, low synthesis

temperature, and high luminescence brightness, phosphates make suit-
able hosts. The phosphate phosphor has great thermal and chemical
stability, a wide band gap, and strong absorption | 7 1l J. The oxide based

of host materials having large range of application in super capacitor,
superconductors, radio frequency, electronic component, microwave
and solid state lighting r r I r i l.According to literature survey, the
deposition precipitation process is used to produce blue-emitting
Caro(POr)oClz:Eu2* phosphor l.l:. Eu3+ substituted Caro(PO<)eClz

phosphor were synthesized by microwave assisted hydrothermal
method and their structural and optical properties studied systemati-
cally i Iil. Samarium ions (Sm3+) are integrated into a phosphate host

lattice in samarium-doped phosphate phosphors, a particular class of
luminous material. The activator Sm3+ ions are widely use for the

reddish (646 nm) or orange (607 nm) emission due to its transition of
aG!12 

-H1 Q : 5/2,? /2 & 1l/2). Samarium-doped phosphate phosphors
are suited for a variety of applications due to their unique characteristics
I ,1 I ']. As per the investigation the Sm3+ doped Ca16(POa)6C12 phos-
phor was 1st time synthesized by wet chemical method. The prepared
sample were characterized by XRD and photoluminescence properties.

2. Experimental

In this work, Caro(POt)o Cl2:Sm3+ phosphor with various concen-
tration of Sm3+ ions varying from 0.5%, lo/0, l,5o/o, 2o/o & 2.5 o/o mole oh

phosphor were successfully synthesized by wet chemical method. The
stoichiometric amount of calcium nitrate, Ammonium dihydrogen
phosphate, Ammonium chloride and samarium oxide are weighted
accurately by using digital monopan balance. All the materials are in AR
grade. Firstly Samarium oxide converted, form oxide to nitrate form
using nitric acid. Rare earth Sm2Os material are dissolved in dilute nitlic
acid solution. Then put into the furnace at low temperature till all so-
lution are evaporate and dry Compound are formed. All the weighing
materials were transferred into a small glass beaker and dissolved
separately in 20 ml of distilled water and stirrer for about 30 min. Then
all the solution are mixed in one beaker and stirred using magnetic
stirrer for 30 min. The stirred solution are placed in hot plate in mag-
netic stirrer for 6 to 8 h at 80 "C. After that the white powder product
was formed. The obtained powder was crushed by mortal and pestle to
form a fine powder tlen t}le powder were placed in crucible and
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1 | TNTRODUCTTON

ln the past decades, research and the scientific community have been

more interested in the development of lanthanide-activated phosphor

LUMINESCENCE Wr leyIhoJauri.lolBtolori<rlrsdCh.sl.riLuslmi(.n.r

Abstract

The CaAlBOa:RE (RE : Dy3*, Eu3*, Sm3*) phosphor were prepared via combustion

synthesis and studied by X-ray diffraction (XRD), Fourier-transform infrared (FTIR)

analysis, scanning electron microscopy (SEM), energy-dispersive X-ray spectroscopy

(EDS), photoluminescence (PL) spectra and CIE coordinates. The phase formation of

the obtained phosphor was analyzed by XRD and the result was confirmed by stan-

dard PDF Card No. 1539083. XRD data successfully indicated pure phase of

CaAlBOa phosphor. The crystal structure of CaAlBOa phosphor is orthorhombic with

space group Ccc2 (371. The SEM image of CaAlBOa phosphor reveals an agglomer-

ated morphology and non-uniform particle size. The EDS image provides evidence of

the elements present and the chemical makeup of the materials. Under the 350 nm

excitation, the emission spectrum of Dy3+ activated CaAlBOa phosphor consists of

two main groups of characteristic peaks located at 484 and 577 nm which are

ascribed to aFe12 - 61rsrz and aFep 
- 6Hts/2 transition of Dy3+ respectively. The

PL emission spectra of CaAlBOa:Eu3'r phosphor shows characteristics bands

observed around 591 and 613 nm, which corresponds to uDo -'F, and sDo - 7F,

transition of Eu3+ respectively, upon 395 nm excitation wavelength. The emission

spectra of Sm3* activated CaAlBOa phosphor shows three characteristic bands

observed at 565, 601 and 648 nm which emits yellow, orange and red color. The

prominent emission peak at the wavelength 601 nm, which is attributed to
oGu,r - 6Hzrz transition, displays an orange emission. The CIE color coordinates of

CaAlBOe:RE (RE = Dy3+, Eu3+, 5m3+) phosphor are calculated to be (0.631, 0.368),

10.674, 0.325) and (0.073, 0.185). As per the obtained results, CaAtBOa:RE

(RE = Dy3+, Eu3*, Sm3*) phosphor may be applicable in eco-friendly lightning

technology.

K EYWO ROS

borate, combustion synthesis, phosphor, photoluminescence, SEM, X-ray diffraction

because of its large applications in areas such as plasma display, solar

cells, laser, white light, bio-imaging and phototherapy [1-4]. ln the

current investigation, there are a number of research papers on

the development of inorganic phosphors and on tryint to improve the

rsu I o 2023 )ohnwiley & Sons Ltd. wileyonlineli brary.com/.lournal/bio Luminescence. 2O23:38:7874 - 7824.
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Photoluminescence study of SrrAlrzOsr:Eu3* phosphor for
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SrAl:zOsl:Eu3* phosphor prepared successfully by simple combustion method. Prepared matrix synthesized
for different percentages ofcomposition for rare earth Eur* = (0.5, 1.0, 1.5,2.0, and 2.5). Photoluminescence
property was taken for the given doped phosphor which shows the excitation peak at 395 nm and 466 nm
respectively. Emission peaks were observed at 593 nm and 6 I 3 nm for excitation wavelength 395 nm and the same

emission peak observed tbr excitation wavelength 466 nm was comparatively less intense than 395 nm. The phase

ofthe synthesized phosphor confirmed by X-ray diffraction spectroscopy (XRD), Scanning electron microscopy
(SEM), and Photoluminescence (Pl) property shows that the given matrix is one of the potential materials that can

be used for solid-state lightening.
Keywords: lanthanide; strontium aluminate phosphors; Simple combustion method; solid state Iightening.
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Introduction

ln recent days, strontium-based aluminate phosphor

has attracted attraction due to its luminesce properties

such as high quantum efficiency, long persistence of
phosphorescence, and good stability [-3]. In recent days

inorganic light-emitting diodes (LEDs) have been widely
used for different purposes due to their advantage over
conventional sources [a-8]. The various rare earth (RE)
elements are used for the luminescence properties in
lasers, biosensors, fiber amplifiers, displays, optical
thermometry, anti-counterfeiting applications, etc.[9-14].
According to the requirement of the color of emission,
among them, the Eur* ion has been widely used in doping
of host materials significantly for red photoluminescence

due to the down-conversion process. Down conversion is

an optical process in which a high-energy photon is

converted into a low-energy photon [5]. According to
energy level, the respective peak observed by Eur* ion due

to the Charge transfer band 02 - Eu3+, sDrsrz 
- 5Lc,

tD,y: 
-5D: respectively [16]. There are various strontium

aluminate-based phosphors reported earlier such as

Vasy I Stefany k Prectrpathion
National University

or3IIKA I XIN|I.f, TBEPAOIO TIJIA
'l'. 24. Ns 3 (2023) C.411-483

cD i..t r tx tt-.vr dm e.v um uu u i u ay x t t

SriLa(AlO)3(BOr)a [ 7], SrAlrzOrs [ 8], SrAlrOz [9], and
StuAlraozs [20]. In this research work the novel phosphor
matrix ShAlrzOsr:Eu3' was synthesized and studied its
photolum inescence property.

The material is subjected to structural
characterizations such as X-ray diflraction (XRD), and the
morphology of the given sample is determined by
Scanning electron microscopy (SEM). The luminescent
properties are evaluated using photoluminescence (PL)
measurements in detail. The excitation spectrum shows
peak positions at 257 nm, 395 nm, and 465 nm
respectively for the given phosphor and emission spectra
593nm and 613 nm respectively. The CIE diagram plotted
by the color calculator of the given phosphor sample
shows coordinates shifted in the red region. The given
phosphor is used for red LEDs, display devices, photonic
devices, and solid state lighting LEDs.

I. Experimental

The given phosphor SrrAhzOsr:Eu3* is prepared by
simple combustion technique for various concentrations

477
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Ph otol u m i nescence i nvesti g atio n of novel KCa POo:Sm 3+

phosphors for n-UV based solid state lighting Prepared
by wet chemical synthesis
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Abstract
The wet chemical method was used for the first time to synthesize novel KCaPOo:Sm3+
phosphor. The characteristics of XRD, morphology and photoluminescence were thor-
oughly investigated. The hexagonal structure of KCaPOa is confirmed by the XRD anal-
ysis. The KCaPOo:Sm3+ phosphor emission are peaks located at 565 nm, 599 nm and
646 nm under excited at 403 nm. Concentration quenching was shown to occur at I mol%
of Sm3+ ions. It was found that concentration quenching occurred as a result of quadru-
poleluadrupole interaction according to Dexter's theory. The CIE Chromaticity coordi-
nate of the prepared phosphor was located in the orange region around (0.602,0.395) with
high color purity. The current study suggests that KCaPOo:Sm3+ phosphors could poten-
tially represent a promising n-UV converter material for solid-state lighting applications.

Keywords Photoluminescence . XRD .Wet chemical method . Phosphor . Solid state

lighting

1 lntroduction

The optical material has more attention fiom researchers and the scientific community for
developing materials for w-LED (Yam and Hassan 2005;Yerpude et aL.2019a; Nandanwar
et aL.2022; Ramteke et aL.2021). The w-LEDs are considered the next generation of solid
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Abstract The Dyr+, Eu3+, and Sm3+-activated SrrAlrBrO,
phosphor is prepared by a traditional combustion method,

adding urea as a fuel. The photoluminescence properties and

color chromaticity coordinate of synthesized Sr2Al2B2Os:

RE (RE = Dy3*, Eu3*, Sm3*) phosphors are studied.
The photoluminescence emission spectra of prepared

SrlAllB2Os: Dy3+ phosphor reveal a strong emission peak

fines centered at 484 nm and 577 nm in the blue and yel-

low regions, attributed to 4Frr, 
- 

69, 
Q = l5/2 and 1312) of

Dy3+ ions transition. The strongest emission peak is located

at 484 nm under the excitation wavelength at 349 nm. The

S12Al282Os:Eu3* phosphor material exhibits the character-

istic emission peaks located at 594 nm and 615 nm under
the excitation wavelength at 393 nm, which corresponds
to the transition of Eu3+ ions 5Do-7p, and 7Fr. The PL
emission spectra of Sm3+-activated SrrAlrBrOs phosphor

material consist of three strong peaks centered at 566 nm,

602 nm, and 648 nm under 404 nm excitation wavelength,

which corresponds to transition 4Gsrz 
- 

6Hr 
Q = 5/2, 7 /2,

and 9/2) at ground levels of Sm3+ ions with the emission
of yellow, orange, and red colors. The maximum doping

concentration of Sr2Al2B2Os: Dy3*, Sr2Al2B2Os: Eu3+, and

Sr,Al,BlOs: Sm3+ phosphors is found to be 0.7 rnol%. The
prepared phosphor material shows blue, yellow, orange,
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and red color emission with color coordinate and high
color purity. These results indicate that the Dy3+, Eu3+, and

Sm3+-activated SrrAlrBrO, phosphor is a promising candi-
date of blue-yellow and orange-red-emitting materials for
solid-state lightning devices, mainly WLED's.

Keywords SrrAlrB2O, . Photoluminescence . Solid-state
lightning . Combustion synthesis

Introduction

In recent years, there has been significant interest in lumi-
nescent materials activated with rare earth (RE) ions for
multiple applications. These applications include medical
diagnosis, solid-state lighting, plant growth, and fiber ampli-
fiers. The unique properties of RE ions make them attrac-
tive for these fields I I -3]. Borate phosphors possess efficient
luminescence, meaning they can convert absorbed energy

into light with high quantum efficiency. This property makes

them useful in various lighting and display technologies.
Borate phosphors are luminescent materials with tunable
emission properties, finding applications in LED lighting,
fluorescent lamps, scintillation detectors and biomedical
imaging [4, 5]. Due to their efficient luminescence and
chemical stability, borate phosphor continues to be a prom-
ising material for various optical and display technologies

[6]. Recently, there has been growing emphasis on environ-
mental protection and energy conservation. As a result, there
has been a significant increase in the popularity of phosphor-

converted diodes (pc-WLEDs) as a third-generation light-
ing resource. These LEDs, which are based on UV/blue
LEDs, are regarded as a great replacement for incandescent

and fluorescent illumination. They offer numerous advan-

tages, including reduced environmental impact, high color

Published online: I 5 December 2023 Q Springer
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Abstract The NaSrPOo:Dyl+and NaSrPOo:Eu3+phosphors

were synthesized with success via wet chemical synthesis.

XRD and photoluminescence properties of the prepared

phosphors were thoroughly investigated. The XRD was used

to confirm the hexagonal phase with P63lmmc (194) space

group. The emission peaks of NaSrPOa:Dy3+ phosphor are

observed at 484 and 574 nm under excitation at 350 nm.
When NaSrPOo:Eu3+ phosphor was stimulated at 394 nm,

the emission bands at 591 and 613 nm are found. The CIE
coordinates indicate that the present phosphors have high

colour purity. The results indicate that NaSrPOo:Dy3+ and

NaSrPOo:Eu3+ phosphors were blue-yellow and orange-red

emitting under n-UV converting w-LEDs.

Keyword Wet chemical synthesis . XRD . Phosphor

Photoluminescence . w-LED

Introduction

It is widely acknowledged that the invention of w-LEDs
in this century has resulted in a significant revolution in
illumination techniques due to their excellent properties

such as luminous quality, energy saving, excellent stability,
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high elticiency and environmental tiiendliness [-4]. Blue,
green and red phosphors have been studied for application in
w-LEDs [5-8]. Phosphors are an important material in light-
ing technology and have received a lot of attention in phos-

phor converted w-LEDs t9, l0]. As a result, it is important
to discover new white phosphors with enhanced brightness,

which originate from a single phosphor.

The most popular technique for creating w-LEDs was

developed by S. Nakamura et al. in 1997 [ l], combining
both the blue-based InGaN LED (light-emitting diode)
chip and the yellow-emitting (yttrium aluminium garnet)

YAG:Ce3+ phosphors. A poor colour executing index (CRI,

Ra 7000 K) brought due to the absence of a red component

and significant thermal quenching are two shortcomings of
the pc-w-LEDs previously discussed [12, 131. Extraordinary
rare earth-doped inorganic phosphors are entrancing and

have been generally investigated through ongoing numer-
ous years. ln this particular circumstance, the uncommon
superior properties oftrivalent ions doped phosphate materi-

als of the type ABPOa, where A and B are monovalent and
divalent cations, independently, have drawn a lot of inter-
est [4]. To determine these issues, single-part white lighr
communicating phosphors have procured pervasiveness due

to their high brilliance efficiency, assortment reproducibility
and modest collecting costs [ 15, l6].

The Dy3+ ion has two primary emission groups: blue
(470-500 nm) because of the magnetic dipole 4Fs,-6Hrsn

transition and yellow (570-600 nm) connected with the
touchy electric dipole aFrr, 

-6Hstz transition t17, 181.

Orthophosphate is regarded as an important host for lumi-
nescent materials due to its excellent properties, which
include a large band gap and high absorption of POo3- in
the n-UV region, moderate phonon energy, high chemi-
cal stability, exceptional optical damage threshold and low
sintering temperature. Numerous investigations have been

Published online: l6 September 2023 @ Springer
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ARTICLE INFO ABSTRACT

In the present study, a novel K:ta(POr)z:Sm3+ phosphor was prepared by the combustion method. The syn-
thesized K3ta(POl)z:Sm3+ phosphor was characterized by XRD, SEM, PL (emission and excitation) and color
chromaticity. The recorded X-ray diffraction pattem for the phosphor matches JCPDS no. 0H)47-O468. From
the SEM analysis, the phosphor had an average particle size of 2-25 micrometers and had a solid microcrystalline
structure with specific uneven shapes and aggregation between the crystalline grains. The muimum excitation
peak occurs at 403 nm, which corresponds to tie 6H572*4F772 transition of the Sm3+ ions. From a.ll the observed

transitions, the emission band at 598 nm (6G512-GH712) shows an orange-red emission with prominent intensiry.
The emission intensity of the KsLa(POa)2:Smr+ phosphor could reach a maximum of 1 mol 96 and then con-
centration quenching occurs. Further, concentration quenching is explained using Blasse's equation and Dexter's
theory. The chromaticity findings of the synthesized phosphor had a CIE coordinate of (0.617,0.381) and hence

might be used for an orange-red emission in solid state lighting.

Ketryords:

XRD

SEM

Photoluminscsce
Combution synthesis

Solid s(ate lightint

1. Introduction

Orthophosphate phosphors are a type of phosphor material that is
commonly used in fluorescent lighting and display technologies.

Orthophosphate phosphors have a high conversion efficiency, which
means they can convert a large portion of the input energy into light
i . They produce a high level of brightness compared to other types

of phosphors, making them ideal for use in applications where bright
light is required. Orthophosphate phosphors produce a relatively broad

spectrum of light, which makes them capable of rendering colors

accurately i ;, (i i. They have a relatively long lifespan, which means they
can last for a long time without needing replacement. Orthophosphate
phosphors are highly stable and resistant to degradation, which makes

them suitable for use in harsh environments. They are non-toxic and

environmentally friendly, which makes them safe to use in a variety of
applications: ,, :

When Sm3+ ions are incorporated into the orthophosphate lattice,
they interact with the surrounding ions and lattice structure in several

ways. The crystal field can split the energy levels of the Sm3+ ions into
different states, which can affect the emission and absorption spectra of
the material ,: i..l'i . When Sm3+ ions are incorporated into an

orthophosphate lattice, they may create charge imbalances that need to
be compensated for by other ions in the lattice. This can lead to the
formation of defects or the incorporation of other ions into the lattice
i i a, : r l. The size of the Sm3+ ions can affect the crystal structure of the
orthophosphate lattice. Sm3+ ions in the orthophosphate lattice can
exhibit luminescence properties due to their energy level structure i I.Y.
i 1; r. The luminescence properties can be influenced by crystal field ef-

fects and the surrounding stnicture i /ti. it:.To.
Sm3+ activated KrLa(POl)z phosphors have a range ofpotential ap-

plications due to their luminescent properties. In solid-state lighting,
Sm3+ activated K:La(POr): phosphors can be used as luminescent ma-
terials in white LED lighting applications. The phosphor may be acti-
vated by blue light and its red emission can be combined with other
colors to produce white light. Sm3+ activated K3La(POa)2 phosphors can
be used in display technologies, such as plasma displays, to produce
orange and red emissions. The phosphors can also be used in color filters
and backlighting for LCD displays lil:1.:,lili. The orange-red emission
from Sms+ activated KgLa(POr)z phosphors can be used in biomedical
imaging applications, such as fluorescence microscopy and bio-imaging,
to label and detect biological molecules. Sm3+ activated KsL^a(POa)z

phosphors have been studied for their potential use in radiation

o Corresponding authors.
E+roil addrcss: . i: , ::.. :r . ,,,, (C.M. Nandanwar), ! r":i:l , (A.N. YerPude).
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ln this analysis, a green synthesis method utilizing a plant extract derived from Rumex nepalensis (Spreng.)
was employed to synthesize silver nanoparticles. The synthesized nanoparticles were thoroughly characterized for
their structural, surface morphological, optical, antioxidant, and antibacterial properties. Structural analysis
revealed a face-centered cubic structure, while FTIR analysis confirmed the presence ofbiosurfactant molecules in
the leafextract that acted as reducing agents. SEM and TEM analyses further confirmed the spherical shape ofthe
nanoparticles, with a size range of 19-28 nm. The evaluation of the silver nanoparticles demonstrated their
antioxidant and antibacterial properties. These nanoparticles exhibited activities in both antioxidant and
antimicrobial realms, showcasing their potential as dual-functional agents. This study highlights the effectiveness
ofthe green synthesis method using Rumex nepalensis (Spreng.) extract for the production ofsilver nanoparticles.
with desirable properties for various applications.

Keywords: Green synthesis, Plant extract, silver nanoparticles, Antibacterial activity, Antioxidant activity.
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Introduction

In the past century, Nanoscience and nanotechnology
are recognized as major focal points in materials science

research. These fields involve the production of
nanoparticles, which are particles with a size of less than

100 nm []. Nanoparticles can act as building blocks for
various physical and biological systems, opening up new
opportunities in fields such as medicine, electronics, and

energy. They exhibit novel properties that are maintained

with particular features like morphology, shape, and size

[2]. As a result, nanotechnology has contributed to the

development of biosensors, space technology, polymers,
ceramics, biomedicine, catalysis, cosmetics, [3-9] and

many more, leading to advancements and improvements
in various industries. Metal-based nanoparticles have

become increasingly popular in various fields due to their
unique physicochemical properties. Platinum, Titanium
Oxide, Copper Oxide, Magnesium Oxide, Palladium,

V a sjt I $ 1gf$rt h P re c arp a t h i an
Nationul Universitj,

rDtsUKA I XIIIIII TBIPAO|-O rlr'tA
T'. 24, i\te 4 (2023) C]. 640-6,19
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Gold, Iron Oxide, etc. are some of the widely used metal-
based nanopafticles. These nanomaterials have shown
promising results in applications such as drug delivery,
imaging, tissue engineering, and plant growth promotion.
Researchers from diverse fields have been also shown
interest towardthe zero-valent metals nanoparticle like Ag,
Fe, and Zn with potential applications [0-11]. Their
antimicrobial properties make them a suitable candidate
for disinfection and sterilization purposes U2).
Additionally, their unique optical and electrical properties
make them ideal for use in electronic devices and sensors

[ 3]. With their numerous applications, silver
nanoparticles hold great potential for advancing
technology and improving the quality of life. The
formation of silver nanoparticles has been studied through
diverse approaches, including chemical, physical, and

biological methods [14]. However, silver nanoparticles
synthesis using physical and chemical methods has some
drawbacks, such as the use ofexpensive instruments, poor
cost-effectiveness, high energy requirements, and the use
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Abstract

Biosynthesis of metal nanoparticles presents a promising approach for their eflicient and
environmentally friendly production. In this study, CuO nanopadicles were successfully synthesized
by using Rumex nepalensrs Spreng. as a bio-reducing agont. The spectroscopic analysis confirmed the
crystalline monoclinic struchre of the synthesized CuO NPs, with particle sizes ranging from 2l to
97 nm. These biosynthesized CUO NPs exhibited notable antimicrobial activity against diverse
microorganisms, suggesting their potential for antimicrobial applications. Moreover, the CUO NPs
displayed significant antioxidant activity, demonstrated by their effective scavenging of l,l-Diphenyl-
2-picrylhydrazyl (DPPH) free radicals. This study highlights the straightforward, cost-effective, non-
toxic, and robust nature of CuO NPs synthesis wing Rumex nepalensis Spreng., oflering insights into
their potential applications in antimicrobial and antioxidant fields.

Keywords: antimicrobial activity; antioxidant activity; X-ray diflraction (XRD); transmission
electron microscopy (TEM); CuO nanoparticles (NPs)

lntroduction

Numerous particles of varying shape and size exist on

Earth, and those falling within the l-100 nm

(nanometer) range are classified as nanoparticles

(NPs) t1l. Nanotechnology, a field focused on

designing environmentally friendly synthesis methods,

faces challenges in nanoparticle characterization and

application. By manipulating materials at the atomic

level, nanotechnology enables the creation of
nanostructured materials with unique properties tailored

for specific functions [2]. Nanomaterials serve as

fundamental building blocks and have garnered

attention due to their wide-ranging impact in fields such

as cosmetics, energy, antimicrobial agents, electronics,

food and agriculture, medicine, paints, polymers,

textiles, and catalysis [3,4]. As a resulq researchers are

increasingly interested in nanoparticle synthesis.

Various synthesis methods, including chemical

techniques such as electrochemical reduction,

sonochemical methods, thermal decomposition,

chemical precipitation, microwave irradiation, gas phase

evaporation, and sol-gel processes, have been employed

to control the size and shape of synthesized CuO

nanoparticles. However, these methods have drawbacks

https://www. sciopen. com/joumali2 I 50-557E
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l IINTRODUCTION

Recently, da Santos Silva et al. (2022) on the basis
of phylogenetic analyses of nuclear ITS and plastid
trnK/matK sequences demonstrated that the taxon
represents a new Sigmoid-keel clade within sub-
tribe Phaseolinae, sister to the genus Stgrmoidotropis
(Piper) A. Delgado and Ancislrofropis A. Delgado. da
Santos Silva et al. (2022) described new monotypic
genus of woody lianas in Sigmoid-keel clade, Delgadoa
F.S.Santos, Snak & L.P.Queiroz with type species D.

bambuicola F.S.Santos, Snak & L.P.Queiroz from Bahia.
However, the generic name Delgadoahad previously

been used in botanical nomenclature of fossil Pteridophyte
genus Delgadoa Heer described from Porlugal with
two species D. occidentalrs Heer, the type species
(Andrews, 1955) and D. elegans (Zigno) Heer. Therefore,
the recently described living angiosperm genus Delgadoa
F.S.Santos, Snak & L.P.Queiroz is an illegitimate later hom-
onym of fossil Pteridophyte genus Delgadoa Heer, accord-
ing to Art. 53.1 of (Turland et al., 2018). Therefore, a new
name to replace Delgadoa F.S.Santos, Snak & L.P.Queiroz
is proposed below, as well as a new combination for type
D. bambuicola F.S.Santos, Snak & L.P.Queiroz.

Delgadoana U.B.Deshmukh, lV.B.Shende, E.S.
Reddy & l\4ungole, nom. ncv.

Abstract
The name of a newly described monotypic genus of woody lianas, Delgadoa
F.S.Santos, Snak & L.P.Queiroz from Bahia is an illegitimate name because of
later homonym of fossil Pteridophyte genus Delgadoa Heer, and hence accord-
ing to article 53.1 of the lnternational Code of Nomenclature for algae, fungi, and
plants (lCN), a new name Delgadoana U.B.Deshmukh, tVl.B.Shende, E.S.Reddy
& Mungole is proposed here along with a new combination for D. bambuicola
F.S.Santos, Snak & L.P.Queiroz.

KEY WO R DS
Delgadoa, {ossil, homonym, illegitimate, Leguminosae, Pteridophyte

Replaced name: Delgadoa F.S.Santos, Snak & i

L.P.Queiroz, Taxon 72(1);72.2022 (2023\, nom. ilteg.
(Art. 53.1 of ICN), non Delgadoa Heer (1881: 6), Confr.
F/. Foss. 6.1881.
.- Type: Delgadoanabambuicola (F.S.Santos, Snak& i

L.P.Queiroz.) U.B.Deshmukh, M.B.Shende, E.S.Reddy
& Mungole, comb. nov.

Eponymy: The generic name honors to Professor
Dr. Alfonso Delgado-Salinas, a Mexican botanist dis-
tinguished by his studies on the systematics of the
Phaseolinae.

Delgadoana bambuicola (F.S.Santos, Snak &
L.P.Queiroz) U.B.Deshmukh, M.B.Shende, E.S.Reddy
& [Vungole, comb. nov.

Basionym: Delgadoa bambuicola F.S.Santos, Snak
& L.P.Queiroz, Taxon 72(1);72.2022 (2023).

TYPE: BRASIL. Bahia, Santa Maria da Vit6ria,
'13'18''15"S, 44"06'56.8"W, elev. 600m, 11 Feb 2018,
F.S.Santos, C.Snak, C.Silva & F.G.Oliveira 60 (holotype
HUEFS barcode HUEFS000289559; isotypes: HUEFS
barcode l-luEFS000233911, to be sent to K, [t/EXU,
NY P, RB).
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Abstract

Among different heterocyclic compounds, isoxazole and their analogues are very important classes

of heterocyclic compounds as they display an extensive range of biological actions. This makes such

scaffolds very important structures in the field of medicinal chemistry. From an extensive literature
assessment, isoxazole is clinically proven to be very effective as an anti-bacterial, anti-fungal, anti-
inflammatory, anti-cancer, anti-tubercular, and anti-neoplastic agent. The different derivatives of
isoxazole which exhibits adjustment in their structure have shown a high degrsg of variety in their
medicinal properties which makes evident them as very beneficial in the progress of novel bioactive
drugs which show enhanced efFectiveness along with minor harmfulness, Structural aspects of
isoxazole having aromaticity with weaker nitrogen-oxygen bonding provide a potential site for the
ring cleavage. Thus, this isoxazole ring system allows easier modifications of substituents in their
ring structure which consequently make isoxazole very useful intermediates in various synthetic
routes of bioactive compounds. Hence, the synthesis and evaluation of isoxazole-containing

molecules with wider therapeutic consequences are always the topic of interest for chemists.
Hence, in light of this comprehensive research on isoxazole, it is thought worthwhile to review
various pathways for the synthesis of isoxazole analogues and having a broad spectrum of bioactive
actions.
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Documentation of traditional knowledge on
ethnonredicinal use of plants has been cot.tsidered as a
high priority area to support the discovery of drugs
benefitting nrankind (Cherian and Ramteke, 2010).
Ethnomedicinal plants, since times immemorial, have
been used in virtually all cultures as a source of
medicine. The widespread use of herbal remedies and
healthcare preparations, as those described in ancient
texts such as Vedas and the Bible, which were obtained
from plants has been traced to the occurrence of natural
products with medicinal properties. The plants have
been the inrportant source of medicines used by man
from prehistoric times for relieving suffering and curing
ailments. The need for the integration of local indigenous
knowledge for a sustainable management and
conservation of natural resources received nrore and
more recognition (Posey, 1992). A medicinal plant is any
plant used irr order to relieve, prevent or cure a disease
or to alter physiological and pathological process or any
plant employed as a source of drugs or their precursors
(Arias, 1999). 'Health is dearerthan wealth'as quoted by
Hamilton (1997); so, the medicinal plants are of great
value.

According to an All lndia Ethnobiological survey
carried out by the lVinistry of Environment and Forests,
Governrnent of lndia, tlrere are over 8000 species of
plants being used by the people of lndia for different
ailments (Archana et a1.,2O11). This indicates that the
medicinal plants have been brought in the main stream
from folk medicines.

Stu dy Area-Seminary Hills

The selected study area Seminary Hills is located
with latitude 21"9'57"Nor1h and Longitude 79"3'47" East.
Total area of Semirrary Hills Reserve forest is 174.97
Acres, which includes 8.40 Acres of Deforestation area
(Governmer.rt Notification No. 372-1502 Xl of 43, Date
301311944).

Extensive and intensive visits were arranged to
various regions of study area in different seasons. The
plants were observed in their natural habitat and the
Ethnomedicinal data was collected and recorded in the
fleld diary. The multiple specimens of plants in flowering
and fruiting state were collected, preserved and their
herbarium sheets were prepared. The field notes were

ISSN: 0019-4816
elSSN: 2321-094X

incorporated with the specimens on the herbarium
sheets and stored in Herbarium of Department of
Botany, Dharampeth M. P. Deo Mernorial Science
College, Nagpur. Ethnobotanical information was
collected from the local people and Ayurvedic
practitioners. The ethnobotatrical evidences were
searched and recorded fronr the available literature.

During the study, 67 plant species recorded from
the study area were found as ethnobotanically important
(Table 1). These species belonged to 25 families (Fig. 1).
Herbaceous flora is dominant as compared to the
shrubs, climbers and trees. lt was observed that the
herbaceous flora is more favored in the treatment of
various diseases or disorders (Table 1).

Most of the known ethnobotanically imporlant
plants species belonged to family Fabaceae,
Asteraceae, Acanthaceae and Malvaceae. N/edicinal
plants are generally used in crude form; this indicates
various chemical constituents are present in specific
plant. Hence most of the medicinally known plants are
found eflective against various diseases (Tablel , Fig. 3).

ln present study, leaves of the plants were found to
be most useful part in the disease treatment (Fig. 2). ln
case of the herbaceous flora, whole plants are useful in
the treatnrent. But in other cases, nrost frequently useful
plant part is leaves, fruits and seeds and followed by

t tl

Fig.1: Representation of different medicinally important taxa
from Seminary Hills, Nagpur

Ethnobotanically lmportant Herbaceous Flora
of Seminary Hills, Nagpur
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Fig. 3: Distrlbution of taxa based on medical eflicacy in diseases/disorders.

roots or root tlrbers, flowers, bark, and latex (Flg. 2).

Traditionally, this treasure of knowledge has been
passed on orally from generation to generation withoLtt
any written docunrentation and is still retained by various
indigenous groups around the world (Perumal Samy and
lgnacimuthu, 2000; Saranraj et a|.,2016). Traditional
folk medicine uses the knowledge, skills and practices
based on the theories, beliefs and experiences of
indigenous people to its cultures for maintenance of
health. Documenting the indigenous knowledge through
ethnobotanical studies is important for the conservation
and utilization of biological resources. Ethnobotanical
survey has been found to be one of the reliable
approaches to drug discovery (Fabricant and

Farnsworth, 2001; Kolanjinathan and Saranraj, 2015).
The consumption, management and valuation of wild
plants are central aspects of the traditional knowledge in
many human populations. Thus, plants gathering, the
diffusion and conservation of knowledge within the
community are traditional practices that have
contributed to the subsistence of many cultures. ln most
of the societies the medical system coexists with several
traditlonal systems. These traditional medical systems
are generally based on the uses of natural and
local products which are commonly related to the
people's perspective on the world and life (Saranraj et
a|.,2016).

ln the present study plant species belonging to 25

91

20231 Research Notes

(," l

't\,i.

j J,"



INDIAI\{@
FORESTER

Table 1 : Plant species with respect to ethnobotanical r-rses

[January

Sr.
No.

Botanical name of the plant Farnily Accession No Ethnobotanical Uses

Acalypha cirata Forssk.
Acalypha indica L.

PTH/NG/958

PTH/NG/1 547

Ir,lashed leaves are applied on sores.
Leaves atrd latex of the plant are used in treatmenl of
asthma and pneumonia.

Against dysentery, diarrhoea.
Juice of flowers is used against scabies.
Leaves are used in fever and dianhea.
Seeds are use in lnflammation and stomach ache. Roots
are chewed in fever.
Seeds are used as anti-inflammatory and as an antidote to
snake bite.

Leaves iuice used in Dyspepsia and fever.
Leaves used in skin problems also in cough, pain and
diabetes.
Flowers used in dry cough and chest discomfort.
Fruits are inflammation, leprosy, ulcers and diarrhoea.
Also used irr malaria.
Decoction of roots is used to lreat gonorrhoea and stones
in bladder.
Seeds are given to sick goats.

Whole plant is used against anemia and liver diseases.
Roots of the plant used against diarrhoea and constipation
Leaves are used as an antiseptic.
Seeds are used in cough and dysentery.
To treat pain and to repair bone fractures.
Also used against allergies, asthma and qout.

Decoction of robis is used in fever.
Leaves are used for natural dyes, treatment o{ snake bites,
eye problems.

Fruit is used to treat leprosy, fever, asthrila and bronchitis.
Bark is used in dysentery, leprosy etc.
Stem and rhizome used against sore throals, dysentery
and rashes.
Leaves are used in demulcent, diuretic and tonic. Also
used in gononhea and dysuria.
Flowers are used in fever and also in headache.

PTH/NG/1460

PTH/N Gi 1 033

PTH/NG/1 522

PTH/NG/490

PTH/NGi1 1 67

PTH/NG/5OO

PTH/NG/2223
PTH/NG/,I680

PTH/NG/1 O5O

PTH/NG/l112
PTH/NG/784
PTH/N G/1 698

PTH/N G/1 558

P-rHtNGl2?17
PTH/NG/1240

PTH/NG/1 107

PTH/NG/726

PTH/NG/843
PTH/NG/663
PTH/NG/1 805

PTH/NG/1 255

I
2

4

5

7

I

I
10

6

11

3 Ageralum conyzoidesL.

Altemanthera pungens Kunth

Alysicarpus heyneatius Wight &

Arn.
Alysicarpus vaginalis (L.) DC.

Anisorneles indica (1.) O. Ktze.
Atltigonon leplopLts Hook. &Arn.

Asystatia gangetica (L) T. Ander
8,dens b,'ternata (Lour.)

Merr. &Sherff.
Biophytum sensftrvunt (1.) DC.

Blepharis repens (Vahl) Roth

Boerhavia repensL.
Calotropis gigantea (L.) Ail.

Cassia absus L.

Cassia tora L.

Cissus wadrowii(Stapf ex T
Cooke) Sant.
Cleonrc viscosa L
Cliloria ternatea L.

Coccinia grandrs (L.) Voigt
Commelha benghalensis L.

Contntelina drffusa Burm. f. sp.

Corchorus aesluans L.

Crossandra i n tu ndibu I ifonnis (L.l
Nees.
Crotalaria hrrla Wild sp.

Datura inoxia Mill.

D e s modiurn trifl o run (L.) OC.

Digera muricata (L.) Mart.

Dipteracanthus prostratus (Poir.)

Nees
Enrilia sonchifolia (L.l DC.

Euphorbia heterophylla L.

Euphorbia hirta L.

Evolvulus alsinoides (L.) L.

Gornphrena serrata L.

Hedyotis coryrnbosa (L.) Lam.

Hlbiscus /obalus (J. A. Murr.) O.
Klze.
Hybanlhu s e n neasperr?,us (L.)

F. v. Muell.
Hyptis suaveolens (L.) Poit.

Indigofera linnaei Ali

Cleornaceae
F abace ae

Cucurbitaceae
Commelinaceae
Commelinaceae

Tiliaceae

Acanthaceae PTH/NG/2214

Fabaceae PTH/NG/1432

Euphorbiaceae
Euphorbiaceae

Asteraceae

Amaranthaceae
Fabaceae

Fabaceae

Lamiaceae
Polygonaceae

Acanthaceae
Asteraceae

Oxalidaceae

Acanthaceae
Nyctaginaceae
Asclepiadaceae
Fabaceae
Fabaceae
Vitaceae

12

13

14

15
'16

17

18

19

20

21

22

23

24

25

2h

27

28

29

30

31

32

34

35

36

37

38

39

Solanaceae
Fabaceae
Amaratrthaceae
Acanthaceae

PTH/NG/1 725

PTH/NG/1013
PTH/NG/I3t3
PTH/NG/1795

Asteraceae PTH/NG/2157

Euphorbiaceae PTH/NG/2213

Seeds are use in gout, pain, swellings, cuts, wounds and
mughing.
Leaves are psychoactive

Leaves are used in dry cough
Fruits used in cough and dysentery.
Roots are antidote against snake bites by tribal people.

Traditionally used in fever, sore throat, dianhoea, eczema
and snakes bites.
Latex is used against dysentery. Decoction of whole plant
is used in bronchial infections and asthma.
Leaves and latex is used against dysentery.
It is used against diarrhoea-
It is used in bronchial asthma. lt is also used in whooping
Cough.
Leates are used to treat sores, wounds.
Roots are used by Chirrese for improved blood circulation.
Roots with turmeric are used to cure dysentery and
stomachache. Treats anorexia in cattle.
Decoction of whole plant roots is used to treat urinary
infection.
Seeds are used to make retreshing drinks. Seed are also
usdin beverages.
Leaves are used in nervous disorder and asthma. Also as
an ointment for curing skin diseases. Roots are use in

toothache, syphilis and kidney stones.

Euphorbiaceae
Convolvulaceae
Amaranthaceae

PTH/NG/1 277

PTHING/1 576

PTFI/NG/1598

Rubiaceae PTH/NG/11r11

Malvaceae PTH/NG/1 71 I

Violaceae PTH/NG/1739

Larniaceae PTH/NG/2138

Fabaceae PTH/NG/737

au
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40 lndoneesiella eclrioides (L.) Sreem. Acanthaceae PTHiNG/1179

41 lpontoea triloba L. Convolvulaceae PTHING/1390

42 Justicia adhatocla L. Acanthaceae PTH/l.lG/805

Leaves and roots are mixed with rnustard oil to apply on

snake bites.
Decoction is used in fever, dysentery and liver disorders.
Leaves of some species such as /.balalus are eaten as
vegetable.
Whole plant used in Unani, Homoeopathic and AyuNedic
medicines.
Fruits are edible having sweet taste.
ln making beads and also ln Ayurveda.
Whole plant is used in treatment of fever.
ln medicines to treat diarrhoea, fever. Leaves are also
used in neurological disorders, urinary tract infection etc.

Leaves of the plants used in treatment of skin infections.
Seeds of the plant used in treatment of liver.

Seeds of the planl are used in problems of stomach, liver,
kidney and spleen.
Fruit is nutritious and used in eatables.
Bark used in treatment of wound and urinary tract
infection.
Leaves of the plant used against inflanrrnation, Diuretic
and microbial activities.

Seeds are used for medicinal and nutritive value, as they
are rich in omega-6.
Roots are used in treatment of urinary diseases and blood
disorders. Also in nervous disorders.
Used as mild sedative
Whole plant boosts immunity. lt helps heal injuries in sore
muscles and ioints.
Fruits are used to relieve headache. Leaves are used in

swelling. Roots used in rheumatism.
Leaves used in bronchial asthma.
Leafjuice used in earache and stomachache.
Decoclion of roots is given againsl intestinal worms,
diarrhoea, rheumatisrn and urinary infection.
It is used against rheumatism and stonrachache.
Leaves are used against dianhoea, dysentery and skin
diseases.
Fruits are good source of vitamins and minerals.
Whole plant is used in wound healing and as an

anticoagulant. lt is used in ayurvedic medicines for liver
disorders.

Decoclions of roots are used for ulceration.
Also use in dysentery, diarrhea and internal hemorrhages.
Root decoction used in rheumatism, enteritis and dysenlry.
Leaves are used in bladder and intestinal infection.
Leaves are used in malarial fever. Also used to cure
diseases caused by ringworms and tapeworms.
Leaves and seeds applied to treat swelling and skin
infections.
Leaves are chewed to treat tooth ailments.
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Lanlana camara L.

lvlarlynia annua L.

Oxalis conticulata L.

Parlhe niunr hysteroph o rtrs L

Pentarrcma rntdicum (L,) Ling.

Pergularia daemta (Forssk.) Choiv.

P h y I I a nth us fralernus Webster

Physalis ntinima L.

Ruellia luberosa L.

Spermacoce afticularis L. t.

Synedrella noditlora (1.) Gaertn
Tephrosia purpurea (L.) Pers.

Teramnus labialis (L.f.) Spreng.
T richode sma i,raequale Edgew.

Trichos anth e s cucume rin a L.

Tridax procunrbensL.

Tri unfetta rhomboid ea Jacq.

Urena lobala L.

Vemonia crnerea (L.) Less.

Vigna tilobata (1.) Verdc.

Verbenaceae
[\,lartyniaceae
Oxalidaceae
Asteraceae

Asteraceae
Asclepiadaceae

Phyllanthaceae

PTH/NG/1338
PTH/NG/2107
PTH/NG/1218
PTH/NG/2127

PTH/NG/2132
PTHiNG/2214

PTHiNG/1763

Rungia pectinata (L.) Nees Acanthaceae PTH/NG/1169

Sesamum orientale I

Sida acuta Burm. f.

Sida cordifolia L.

Sida rhombifoliaL.

Pedaliaceae PTH/NGr/45

Malvaceae PTH/NG/1110

Malvaceae PTH/NG/1756

Malvaceae PTH/NG/1675

Solanaceae
Acanlhaceae

Rubiaceae

Asteraceae
Fabaceae

Fabaceae
Boraginaceae

Cucurbitaceae
Asteraceae

Tiliaceae

Malvaceae

Asteraceae

Fabaceae

PTH/NG/1750
PTH/NG/1434

PTH/NG/746
PTH/NG/1397
PTH/NG/1219

PTH/NG/1538
PTH/NG/1227

PTH/NG/1020

PTH/NG/2133

PTHING/1083

PTHiNG/1327

PTH/NG/1357

PTH/NG/963

families of angiosperms known for different ailments
were reported. The present investigation revealecl that
the rnedicinal plants found in wild in Senrinary Hills have
played a vital role in the primary health care of the
people. The reported results are encouraging but
scientific scrutiny is necessary before being put in
practice.
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Biosynthesis of metal oxide nanoparticles, mediated by plant
extracts has become a promising area of research due to
their intensive applications in the environmental,
pharmaceutical, nanofluids food and cosmetics industries
(Chang et al., 2O1'l ). Biological synthesis has received
widespread attention as a reliable, sustainable, and
environmentally friendly method forthe synthesis of metal or
metal oxide nanoparticles (Singh et al., 2018). Nanoparticle
biosynthesis is considered to be an important tool in reducing
the destructive effects associated with traditional nanoparticle
synthesis methods used in laboratories and industries
fleevanandam, et al., 2016 and Chauke et al., 2020\.

Nanoparticles with their unique size-dependent property have
the ratio of the surface area to volume. The smaller the sized
particles carry a greater aspect ratio i.e., greater surface area
compared to their volunre. This increasing field of smaller
nanoparticles enhances the nanoparticle's reaction with the
surrounding molecules. Metal oxides at the nanoscale can
restrict the movement of electrons due to their small size.
They can tune their band gaps and can therefore control their
light absorption and emission wavelengths (Mungole et a/.,
2021). Potential applications of copper oxide nanoparticles
(CuONPs) in field launch transmitters, agriculture, gas sensingi,

waste treatment, catalysis, bafteries, food preservation, high-

temperature superconductors, solar energy conversion,
photovoltaic devices, dye removal, etc. have been established
(Akintelu et al., 20201. Due to CuO nanoparticle's high thermal
conductivity, optical, ma8netic, and electrical properties
(Chandrasekar et al., 2021) researchers are truly aftracted to it.
Besides these applications, CuONPs also have biomedical
activities such as anticancer (Rehana eta/.,2017), antimicrobial
(Ahamed et al., 2014), and antioxidant as well as catalytic
efficacy (Dobrucka et a|.,2018). The extensive application in
wound healing by copper nanoparticles synthesized by
Falcaria vulgaris leaf extract were examined by . Zangeneh, et
al.,2O19). Weiss et a/., reviewed applications of nanoparticles
in food nanotechnology also (Weiss et al., 2006).Presently
nanoparticles of various metals using different plants are
synthesized with different goals (Pawar et a 1., 2O23; Dandapat
et a|.,2023., Padhiary et a|.,2023).
For the synthesis of CuONPs, physical and chemicals methods
used traditionally might be a tedious process (Akintelu et a/..
2021) and can give rise to hazardous chemical by-products
(Ananda Murthy et al., 2O1B). On the contrary, the
biosynthesis of CUO nanoparticles has been carried out by
vari<lus biological materials like bacteria, fungi, alga, and plant
extract. Among all these methods of biosynthesis of copper
oxide nanoparticles, the plant extract mediated approach is a
comparatively simple and easy process to produce
nanoparticles at a larger scale to bacteria and fungi-mediated
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Enlnaxreim g Woxnem's Fim ancial Ermp owernaent :
(An trnvestigation into Inyestrnent Freferences and Avyaremess Among

Working Women Before and After the Covid-tr9 Pandemic)

Prof Kaushik Save
Ph.D scholar,

Gondwana University, Gadchiroli

Abstract:

This quantitative study examines changes in

investment preferences, awareness, behavior, and

financial decision-making among 120 working

womenbefore and after the Covid-l9 pandemic.

Ethical considerations were maintained, using

SPSS for analysis. Post-pandemic, investment

preferences increased, awarsness of options

improved, and behavior and decisions were more

strategic. The study has implications for policy,

institutions, and education, showing adverse

events can positively impact women's financial

empowerment thro ugh tailo red literacy pro grams

and inclusive products. The study's empirical

evidence contributes to understanding hciw the

pandemic influence'd working women's financial

strategies, offering insights into their responses

to economic shocks.

Keywords : Wotnen's Financial Empowerment,

Inve stment Preferences, Awareness, Inve stment

Behavior, Covid-19 Pandemic, Gender EqualitS

Introduction :

Financial erllpowerment is crucial for
achieving gender equality, yet women often face

unique challenges in -attaining financial

independence and security. Gender equality relies

on financial empowerment, but women

encounter unique barriers despite increased

workforce participation. The Covid- 19 pandemic

may have r'/orsencd these challenges, impacting

women's financial choices. Existing research

indicates wornen's greater risk aversion

Dr. Bhaskar L. Lengure
Associatc Professor,

N.H. College, Bramhapuri,Chandrapur

comparcd to uren (Felton et al., 2003; Dolunen
et al., 2011). Pandemic-induced economic
turmoil caused sffis infinancialbehavior (Cene,

2021; Spinelli et al., 2021), potentially
influencing women's investment decisions and

prompting the need for examination.

Research Questions :

The study's research questions encompass

various aspects:

1. Evolution of investment preferences

among working women before and after
Covid-19.

2. Awareness of investment options before

and after Covid-19.

3. Changes in investment behavior during
and post Covid-19.

4. Impact of the pandemic on financial
decision-making of working women.

5. Insights and recommendations for
enhancing women's financial
empowerment and inclusivity.

Revierv of Literature :

The provided collection of studies focuses on

various aspects of women's investment behavio r,

- financial decision-making, and related factors.

Here's a summary of the key findings and

themes:

1. Investment Preferences and Attitudes:
Several studies ( Jothilingam & Kannan,

2013; Pankhuri Agarwal,2020; Kappal &
Rastogi,2020) delve into rvomen's
investmcnt preferences, showcasing that

@

@

&q#

@

@

@

&w

@

@

@

@

@

@

it

l-,/

(ttsx1 gtsrft siq, I - n*qt qoqt

m ffit



lls

b.
dr

UGC CARE LISTED
ISSN No. 2394-5990

ffifr.Hl.{rw{C{sa,gA
qrriteliffi
lllffigrntt

grduft eim a - H+{t ?o?? (ffis)
o vr* gqxq o q{: 3? o grquft eie': I

riqrF{ga
o ymr{ sI. TS{q qrqt o vr. d. 5gat ed . xr. *qrE rits*.r

srfreft riqffi
o d. tq}s fr{ft o si. erd rrumrT

* gEmlr$ *
S. {iwqt€r

irrqhqr, g. fr. +r. {i-q-dG risfr?rc risa, gA y?yooq

(qfr (o?\aR) ?llzY4, qYoYq\e\eo?o

urffi$5
{*.rd q.to t l.oo, qr.iq,rd x.to t e.oo (tffi gS)

Tq {. loo/-
qrffis qduft s. \ool-, 3rrtrq ertuft r. \ooo/- (tv e{y

Fdiq(fir: riqil?rs ffi q,i"ft +s/$w+
tffiqq ffis 11-qqft risd, g*' ur qlqT} qrd{rfr.

. 
eterqauft: d. frqr ftT), qrci-qroffi, gfr qc.

rr6grq rrq qrke iqtfrr qq[fr ds-drt qr ffi-qr l-flrr{Ef eEEr{ ftd ent. qr

Fmc+.ftr*il-q es+.iq ffi rica q rrrs'r s6{d 3rQ-ffi 3r$ cr$.



Eir

36. Enhancing Women's Financial Empowerment: (An Investigation into

Investment Preferences and Awareness Among Working Women Before

and After the Covid-l9 Pandemic)

- ProfKaushik Save, Dr. Bhaskar L. Lengure

37. Collection Development in Libraries: An Overview

- Mr. Mohan S. Ratkanthiwar, Dr. Veena Prakashe

38. Women in Bama's Sangatiz A Critical Perspective

- Shital Nandkishor Chavan, Dr. Sunil G. Chaudhari

AA 

174

179

185

(e) grsuft **, ? - q+qt ?o??



lffi-l ISSN No. 2394-s990 @
Women in Bamfs Sangati: ACritical Perspective

Shital Nandkishor Chavan
Research Scholar

Abstract :

The paper explores Bama's Sangati from the

feminist perspective. [t also endeavors to depict

condition of women especially dalit women in

the Indian society.'Feminism' exclusively deals

withthe place ofwomen in the family and cuhure

of different kinds. The term 'Feminism' is come

from 'Feminine' that refers to appropriate to
female sex. The various religions and cultures

across the world have developed and fostered

views regarding women's position in their
religions and cultures. The history of Indian

social and culturalethos is required to be known

for proper understanding of Bama's novels and

their contents on various planes and her female

characters in particular. The important texts in

Hinduism such as Puranas and Manusmriti
which are called as holy and influential fostered

the concept of chaturvarnya. Dr. Babasaheb

Ambedkar is of the view that, the Hindu social

order was composed of four basic varnas: "l)
Brahmins or the priestly class, 2) The kshatriya,

or military class, 3) The Vaishya, or the merchant

class and 4) The Shudra or the artisan and menial

class" (2002: 256). But outside of this fourfold

vama system lies untouchables. They are a minor,

poor and dependent community.

Key Words: Feminism, Sangati, Dalit
Feminism, Gender, Caste, Class, Exploitation,

Humiliation

Introduction

Feminism refers to the movement to
understand the notion that women must have the

Dr. Sunil G Chaudhari
Guide, Associate Professor

N. H. College, Bramhapuri,

Dist. Chandrapur, Maharashtra

equal privileges and prospects as men do have

in society in every sphere. It has been rightly said

that feminism is 'h platform to demand equality,

rights and justice, Feminism's key assumption

is that gender roles are pre-determined and the

woman is trained to fit into those roles" (Nayar,

2010: 83). Patriarchy considers women as

weaker, delicate, and gentler and they need

protection and are assigned only household

responsibilities. These notions of patriarchy
regarding women are constructed in the context
ofcultures. It has been posited that, "ifone wants

to understand female's status in work, one has

to understand patriarchy" (Das, 2005: 89).

Feminism as a movement started in 1960s.

The works of Mary Wollstonecraft, Virginia
Woolf and Beauvoir in which the problems of
women were avowedly depicted. ln A

Vindication of the Rights of Women, Mary
Wo llstonecraft underscored earlier problems of
inequality between the sexes. Virginia Woolf
talks about the difficulties ladies confront in

their life in A Room of one's own. She

disallowed the perception ofa separate feminist

consciousness and wished to achieve a

femininity of the unconscious so that there is
no conflict between male and female sexuality
and an escape from the antagonism of
femaleness or maleness. Simon de Beauvoir's

monumental work The second,Se.r reveals that

how women are humiliated socio-culturally and

emotionally. She articulates: "One is not born

a woman but becomes one" (Ruthven, 1984:

267).

gt-suft si6 ? - s&{ tota (leq)
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AN trMPIRICAL STIJDY ON II{\4ISTMtrI\TT
PRtrFtrRtri.{CE,S AND AWARJii{trS S LtrVtrL

BE,F'ORtr AND AFTER CO\rID-19

O Prof. Kaushih Save*
O Dr: Bhaskar L. Lengure"*

Abstract:

The present sfurdy tries examining the investment preferencc ancl awarencss level before
and covid -19. The objective of study is to seeks to identily llte investment prel'erences of
individuals before and after the COVID-19 pandernic, to analyze the awareness levels of
individuals regarding investment options before ancl after the COVID-19 pandemic. And
to compare the investment preferences and awareuess levcls of individr-rals before and
after the COVID-19 pandemic. This study will ernploy a survey-based research design to
collect data frorn a sarnple of 100 respondents. Tlie responclents rvill be sclected using a
convenience sampling technique. Based on this interpretation, one can oonclude that the
pandemic has motivated investors to explore new invcstment opportunities and seek expert
gtridance and has also enhanced their knowledge and awareness of different investment
options. The finding suggests that the respondents had lower investment prcl'crences after
COVID-19 than before COVID-I9. This study suggests that the responclents had similar
awareness levels before and after COVID-l9.ln coriclusiott. thc panclemic has r-notivated

investors to explore new investment opportunities and seel< expcrt guidance rvhile also

changing their preferences and decision-tnaking processes.

Ikywords: Investment preferences. Awarcness levcl. Covid- l9

1. Introduction :

The COVID-19 pandemic has disrupted tlie global ecor.ronry, causing rvidespread
economic uncertainty and volatility in financial markets. As a result, inclividuals have had

to adjust their investrnent strategies to adapt to the ner,r, reality of the pandernic. The outbreak
of Covid-19 in early 2020 has significantly irnpacted global economics ancl finrncial markets,

leading to increased uncertainty and volatility. This has also allecte c[ indiviclurals' investment

* Ph.D. Scholar, Godrvana Universitl; Gadchiroli
*i' Associate Professor, N.H. College, Bramhapuri, Chtrclrapttr
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A ST{JDY trXAMINING THE, REIAI-IONSHIP
BE-[\MEE,T{ SOCIAL ME,DIA USAGE,
A}{D FINAI{CIAL KNOVTLEDGE OF

WORKI}TGWOMEN

O Prof. Amol Yaze*
O Dr. Bhaskar L. Lengure* *

Abstract:

The primary goal of this study was to explore the relationship between financial
knowledge and social media usage among employed women. To collect data, a structured
questionnaire was used to suruey 100 working women. Results indicated that a large portion
of respondents use social media regularly and for prolonged periods, suggesting that it is a
significairt source of entertainment and inforntation for many users. Moreover, social media
usage may positively affect financial knowledge and decision-making confidence. The
study employed linear regression analysis using Jamovi software, which demonstrated that
social media usage is a significant predictor of financial knowledge. Specifically, a one-
unit increase in social media usage was linked to a 0.365 unit increase in financial knowledge,
holding other factors constant. The study recommends using social media platforrns to
promote financial literacy among working wornen. Lastly, the study followed ethical
guidelines and principles for conducting research involving human subjects.

Keywords: Social media usage, financialknowledge & Working women

1. Introduction
Social media usage has become a universalpart of contemporary life, particularly for

working women. It has transmuted the way people communicate, connect, and access

information. Moreover, social media is increasingly being used as a platform for financial
education and information sharing.

The role of social media in promoting financial literacy is important as it can expose
users to financial knowledge and peer influence. Internal variables such as financial
knowledge, attitude, and behavior are key components of financial literacy. However, there

is a need for ftirther investigation to identi$r the external variables that rnay influence these

* Ph.D. Scholar, Godwana University, Gadchiroli
** Associate Professor, N.H. College, Bramhapuri, Chndrapur
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Objectification of Women in Aravind Adiga's The
White Tiger

Mr. Mukesh S. Mahale
Research Scholar ( English)

S. G. K. College, Loni Kalbhor, Pune (M.S.)

Dr. Sunil G Chaudhari
Research Guide

N. H. College, Brahmapuri, Chandrapur

Affiliated Gondwana University Gadchiroli

Abstract:
The present research paper is an honest attempt to show howAravindAdiga presents his

female characters in a unique manner. A number of women characters can be identified with
common Indian women whereas some of his female characters prove themselves as individual
being. The present paper attempts to prove that every woman character inAdiga's The White
Tiger willingly or unwillingly, knowingly or unknowingly accepts objectification of women.
The present paper can be viewed as feminist interpretation ofAdiga's The White Tiger.

Key Terms: Objectification, feminism and patriarchal.

Introduction
It is observed that the term feminism is widely shown and heard even in the 2lst century.

Even the word is heading towards globalization a few people still stick up to negative approach

to women. Accordingly, feminism can be sfudied as feminine ISM. Feminism can be defined
as an attempt to create and assert identity amidst the male-centered world.

It can be studied that the present novel is a stark criticism on the society that mysteries
the other gender. The author presents it through, "dark India" as per Adiga's opinion dark
India is the region wherever the river of Ganga flows. The dark side represents unequal
treatment given to women. For example, the protagonist of the story has to dropout from his
school because he supposed to eam money to give as dowry. The girl who gives dowry
represents every girl in the world of darkness whereas the protagonist here stands for every

qfauaachee lz ISSN 2318-8125 zz 99
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The Healing Power Of Nature In Chitra Banerjee
Divakaruni's "The Mistress Of Spices"

Mr. Bhojraj Pandhari Shrirame
Assistant Professor ( English )

J. M. Patel Arts, Commerce & Science College, Bhandara

Dr. Sunil G Chaudhari
Associate Professor

N. H. College, Bramhapuri

Abstract:
This research paper explores the theme of the healing power of nature in Chitra Banerjee

Divakaruni's novel, "The Mistress of Spices." The protagonist, Tilo, uses spices to heal
people's physical and emotional ailments, with each spice having its own unique properties.
The paper analyses how the healing power of nature is depicted in the novel and its
significance. It examines Tilo's connection to nature, which is depicted as having a profound
impact on her emotional well-being, and how she is able to connect with a higher power and
help others find emotional and spiritual healing through her work with the spices. The paper
concludes that the novel reinforces the idea that nature is an integral part of our lives and that
we should strive to connect with it on a deeper level.

Keywords: Nature, Spices, Healing, Emotional, Spiritual

Introduction:
Chitra Banerjee Divakaruni is a highly acclaimed writer of the Indian diaspora, known

for her captivating storytelling that often deals with themes of identity, belonging, and the
immigrant experience. She was born in Kolkata, lndia, and later immigrated to the United
States, where she currently resides. Divakaruni has written numerous novels, short story
collections, poetry collections, and children's books. Her works have received widespread
critical acclaim and have been translated into over 29languages. Some of her notable works
include The Mistress of Spices, Sister of My Heart, One Amazing Thing, and Before We
Visit the Goddess. In addition to her literary career, Divakaruni is also a professor of writing
at the University of Houston

"The Mistress of Spices" is a novel that expresses the story of Tilottama, which is an
Indian name that reflects her cultural heritage. However, when she moves to America, she

changes her name to Tilo, her nickname, to better fit in with the culture. The name Tilottama
holds significant symbolism, representing a mythological goddess of power, mysticism, and

datmac/rce zz ISSN 2348-8425 l: 165
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A CRITICAL REVTEW OF PUBLIC AND
PB.TVATE SECTOR BANKS IN WEW OF

LIPUDITY AND SOI,YENCY

Sonal Raut*
Dr. G F. Surya **

Dr. A.V. Khajgiwale *'(*

Abstract:
This article's goal is to examine the relationship between cash leadership and the financial

performance of India's banks in boththe public and-private sectors. As a consequence, the
performange of private sector banks and public sector financial organizations for the f,rscal

years 2}ll*12 and 2015-16 was assessed. The Cash-Deposit Ratio (CDR), Credit-Deposit
Ratio (CRDR), andlnvestment-DepositRatio (DR) wereutilizedtorepresentthe liquidity
position in frnance, whereas Return on Assets (ROA) and Return on Equity (ROE), that
were employed as substitutes, were utilized to represent organization success. It is found
that CDR and IDRh4ve a considerable negative impact on ROA. Yet, once all variatles are

included, independent of the type or structure of Indian business banks, there isn't an

appreciable relationship between bank solvency and profitability inside the context ofROE.
As a result, the banking industry could be capable of focusing on increasing their revenue
at the expense of its availability, or vice versa.

Introductian
The tepsion among profitability and liquidity has long been a problem in business. The

cashflow actions tal$4 by a corporation might hypothetically have an effect on both its
liquidity and profitabiiity. Low profitability may be due to too much operating capital
spending, while insufficient capital capital spending may result in inadequate liquidity. In
order to gain maxfurlurp value, management must find a balance between liquidity and
profrtability. A company must have enough working capital regardless of whether it is
profit-drivgn or not, as well as regardless of its size and industry. The most crucial factor in
gualanteeing a bank's profitability, survival, solvency, andsuccess is setup andmaintenance

* Research scholar, Nevjabai Hitkarini College, Bramhapuri
** Principal, flenaissance Institute of Management Studies, Chandrapur
* *' * lr[evjabai fl itkarini College, Bramhapuri
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Women Uplifting The Physical Education And
Sports: Growth And Development

Dr. Kuljeet Kaur M. Sharma
Asst. College Director of Physical Education

Nevjabai Hitkarani Collegc Brarnhapuri, Drst. ('ltandrapur M. S

Abstract
Regular exercise is important for the lrealth ol'both scxcs. I lorvcr cr. thc ;rlr1'siolosical.

anatomical, psychological arrd sociocultural clraracteristics ol'womerr rccluire special attentiorr

in all aspccts of thcir sport. Pubcrty brings with it dill'crcnccs bcnvccrr thc scxcs duc tt-r

different sexual activity of the endocrine axis. Despite identical adaptive mechanrsrns to
physical activity, sexually mature women and men have inherited anatornical and physiological

differcnces in body composition. acrobic capacity and rtiusclc strcrtgtlt. lrr llarticular. it rcl!'rs
to the more complex reproductive system of women. Pubcrly brings with rt dillerences bctu'ecrr

the sexes due to different sexual activity of the endocrine axis. Despite identical adaptive
mechanisms to physicalactivity, sexually nrature wonlen and nrcn harc inhcrited anatontical
and physiological differences in body compt'rsition. aerobic capacity and nruscle strength. ln

most societies, playing sports was primarily the dornain ol'nren. llorvever. \\ornen's sports

advocates have shown in recent decades that wonren are also capable and lral'e their place in

the world of sports. It is interesting to note that the positive point of vicw' is tlrat worncrl '*,ho
participate in sports are confident, have higher selllesteent, better leadership qr-ralitics and

lead healthy lifestyles.

Keyboard: - Women. Uplifting.Physical Education" Sports: (irorvth. l)eveloprncnt

Introduction
The purpose of this study is to help encourage more worlen to participatu- and participatc

not only in sport, but also in the administration, managcmcnt and adnrinistration ol'sporl.
Research is also important in developing and prornoting nrore sports proBranrs tltat irttprovc
women's perceptions of sports. more positive and influence those lvho saw'the tair
participation of women in sports. Thc rcsults not only incrcasc wonrcn's awarcncss ol'thc
health benefits of sports. healthy lifestyles and st-rcialcontributions. but also errcouragc tlrcnt
to participate. In addition, the result of this study provides empirically hased intbrnratiorr tirr
spofts organizers, adrninistrators. coaches and trainers to provicle sports progranrs atrcl open

'\,,,,,,,,, / , :: /.1S,\ l3./.1-,t./2.i :: 513
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NON PERFORMING ASSETS AND TIIETR IRfPACT ON
FINANCIAL MANAGEMENT OF BANKS

Mr. Srinivasa Rao Mallarapu
Reseorch Sch olor, Nevjob ai Hitokor ini College, Bromh opuri, Mohoroshtro

Dr. V.V. Nagbhidkar
Deportment of Commerce, Nevjoboi Hitokotini College, &ohmopuri.Dist. Chon&opur

Abstract

Onl1,a rcliablc crcdit evaluation and rccovcry managcmcnt s,'stcm can hclp you gct your

nroney back fronr nonpcrlonrring assets, Whcn there is an abundance ofcash and thc cconomy is

boonring, banks sonretinres rnake riskier loarrs, rvhich increases the pool of nonperlorming assets

(NPAs) and causes arxiety about thc possibility ofedvcrse selection. When an asset becomes non-

perfoming, the recovery team gets to rvork. The numerous routes for recovering noupcrforming

loans in thc Indian banking industry arc not pcrforming to expectations. Thc failure ofthc recovcry

nrcchanism proccss may be attributablc to factors such as impropcr duc diligcnce, inadcquate

Icgislation to battle against defaulteq and extemalities of macro-economic variables. From fiscal

1'car 2003/2004 through fiscal ycar 2016117, this papcr cxamines the effcct ofthc NPA rccovery

process and its tluee key pillars-recovery via Lok Adalat, recovery via DRTs, and recovery via

SARFASEI. Ouly secondary infornratiorr obtaincd from the RBI data rvarehouse rvas used to conduct

thc analy,sis. Thc data is anall'scd using SPSS vcrsion 20. Thc rcsearch concludcs tlrat thc banJ<ing

sector as a rvhole has a very rveak mechanisnr for bouncing back fronr crises- DRT recovery is

supcrior than thc othcr trvo tlpcs ofrving rccovcrics.

Keyword: Recovery nurragement, Due diligence, Lok Adalat, DRTS, SARFASEI.

lntrciduction

\Mteu a leased asset, or anv other kind of asset, stcps generating nronel' for the lendr:r, it is

considered notr-perfonning. Credit facilitics for uhich interest and/or principal payrnents are nlore

than a ccrtain nr.rnrbcr of da1,s latc arc considcrcd "non-pcrforming asscts"(NPA). Thc currcnt timc
hntrt rs 90 davs fronr thc loan's approval datc. "A iour rvhcrc thc lcncicr has somc doubt is expcr icncilg
diflrculties in obtaining repa)ments and regardless of time frame, the outcome could be a loss o[
capital" is a definition of a non-perfomring asset (NPA). ln 2013, Sing and Modiyani found. A
recovery mechanism is a collection ofprocesses and standards for restoring a company's financial
assets in the case ofits collapse, as rvell as the process ofdeveloping, testing, and inrplenrenting
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such procedures and standards. We all knorv that nonperforming assets (NPAs) do not provide
revenue, nced provision, raise borrorving cost, dalnage employee morale, and rvipe out capital. In
this sctting, thc banl.Jng scctor would collapsc rvithout thc succcssful recovery of nonpcrforming
loans. Bclorq u'c'll go through thc threc main mcthods uscd in thc rccovcry proccss:

Lok Adalat

Bccausc to thc Lcgal Scrviccs Authoritics Act of 1987, Lok Adalat has flourishcd in India.
Anotlrcr uamc for it is "Pcoplc's court," and fonrcr Chicf Justice of India Justicc P.N. Bhagu,ati

activeh' supported it. The State Authority, the District Autlrority, the Supreme Court Lega! Services

Conrnrittee, the High Court Local Services Cornnrittce, or the Taluk lrgal Services Committee nray

all hold nrock courts (called Lok Adalats) as part ofthe Lok Adalat s1,stem, l,hich is a non-adversarial

system. The first Lok Adalat took place in Gujarat on March l4th, 1982. Banks benefit from L,ok

Adalat bccausc it facilitarcs dcbt scttlcmcnts through compronrisc bctrveen lcndcrs and loan dcfaultcrs.

Cases involving NPAs of Rs. l0 lakhs or mor€ nlay now be decided by C:e iok Adalat- a debt

rccovcry tribunal. Thc proccsscs sccnrcd to bc morc cfficicnt for loan collcction r ia srvift rulings on

rcfcrrcd iustanccs. Thc majority of Lok Adalat's succcss has comc through thc collcction of smallcr
loans. To further promote the use ofthis process for the settlement ofdisputes, nrobile Lok Adalats
are organised in diffcrerrt regions olthe nation. Since its conrmcncement, more than 15.14 million
Lok Adrlats have bcen hcld throughout thc nation as ofSepteruber 30, 20 I 5. This system has rcsolved

nrore than 8.25 billion instances thus far.

DRTs, or DEbt Recovery Tribunals

T'he DRT Act established the Debts collection Tribunals (DRT) and the Debts Recovery
Appcllatc Tribunats (DRAT) for thc specdy adjudication and collcction ofdcbts osadto banks and

furancial institutions and for issucs rclatcd thercto. The Borro*erltvlortgagor may seck judicial
revierv of the Secured Creditor's action brought under the Securitization Act via DRT. For the
purpose of recouping debts orved to banks and financial institutions as quickly as possible on behalf
ofthe Govenunent of ludia, Debt Recovery Tribunals were set up underAct 5l of 1993 ofthe
ludian Parliament. Those u,ho disagree rvith the outcome of actions brought by secured creditors
undcr tlrc SARFAESI Act 2002 nray appcal to thc dcbt rccovcry tribunal. Across the nation, 33

DRTs and 5 DARTs arc currcntly activc. To cxpcditc the rcsolution ofdisputcs involving loans, thc
govcrnmcnt cstablishcd six additional DRTs in 2014. Thc primary problcm s,ith DRT dcbt collcction
is thc lcngth oftimc it takcs to rcsolvc issucs (such as scttling dcbts and ending dcfaults). DRTs take

a long time to resolve ongoing disputcs, sirnilar to other debt collection processes. There are about
93,000 cases rvaiting to be lreard by DRTs around the nation as ofthe end of 20 I 6. According to the
World Bank, the average tinre it took to resolve banl<ruptcy in India under the fomrer legislation \\'as
.l 3 r'cars, rrhich rras rrrore than trvice as lonq as China. Wrcn compared to cther ccononiies, this is
anrong thc poorcst.

SARFAESI Act: The legislation accomplished nothing until it leamed horv much NPA rvas

hurting banks'bottonr lincs. Thc rcconulcndations of thc Conunittec on Ba&ing Scctor rcfomrs
(Narasinrhanr Con'uuittec Report II) and the Committee on the Restructuring ofWeak Public Sector
Banks (Vcnna Conunincc) lcd to thc fonrration of thc SARFAESIACTin Dcccmbcr 2002. The
accclcratin.r; acctttnulalion olNon-pcrfonning Asscts at banks and financiat instihrtions is thc targct
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SBI MUTIJAL F'UND INVESTM-EN'I'S AND I'f'S
PERFOTTIV{ANCE: A CRITICAL STUDY OF FINANCIAL

PLANNING OF SALAR.IED CLASS

Ritesh M. Raichana

Reseorch S ch ol or, N evj ab ai H i t okar i n i C ol I ege, Br a m h a p u r i

Prof. (Dr.) Bhasl<ar Lengure
Department of Commerce, N.H. College, Brohmapuri

Abstract

Murtual ftind investments are made lvith the expectation of a positivc rcturn w'ith little risk.
Thc primary pllrpose of tliis researoh rvas to leam which SBI reciprocal financcs investors'favour.

One hundred and ten pcople filled out the sr.rrvey that sen'ed as thc study's niairi clata source. Better
retums for investors were deemed to be the primary and ntost important advantage of investing in
SBI rnutual funds, then safety and tax advantages. Most rcspondents favoured open-ended
progranmles where they may enter and leave at any time with no time limit on their investment. As
a resr-rlt of SBI's superior iufrastmcture, custourer serice, perfomrance, and stratification, the vast
rnajority of investors are pleased r,vith the cornpany's mutual ftinds. We found that an individual's

college degree has very little bearing on the extent to lvhich they comprehend mutnal funds. Wren
everything is said and done, we think the research rvill help the SBI mutual flrnd firm improve their

services and policy options. Moreover, the SBI rvould be able to use this research to improve investor

education about SBI mutual fllnd schemes.

Keywords : SBI nTutual investrnent plans. customcr choicc. and contc-ntnront.

lntroduction

Mutr.ral investrnents are pools of money from several investors ii'ho havc agreed to pool their
resolrrces in order to achieve a conxron financial aini. A ftrnd managcr takes tho rnoney contributed

by many people and invcsts it in securities like stocks. bonds. and shares of courpanics. Mutualfllnd
investments are made rvith thc expectation of a positive retum r,vith little risk. Therefore, the ideal

assct is a mntual fturd that invests. average person since they provide several advantages to their
shareholders, including diversification, expert management, tax advantages, transparency, liquidity,
flexibility, a rvide range of investment options, lorv costs, etc. A major contributor to economic

grorvth is the rnutual fturds sector. Capital rnarkets becorne morc active ancl local orvnership of

t

ATISh!.AY K/\LIT
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IMPACT OF COVID.19 ON NIFTY CONSTITUENT INDUSTFN"IES

IYITH SFECNFIC R.EFER,E,NCE TO PEIARIVI,.\CEUTTCAL AND
COF{SI-] NTE,R. PRODUCTS INDUSTRTES

Rajat P Ghorpade
Reseorch Scholor, Nevjoboi Hitkorini College, Brahmapuri. Chondr opur

Prof. (Dr.) B.L. Lengure
DePartment of Commerce, Nevjobai Hitkarini College, Brohmopuri, Chondropur.

Abstract

The begirming of the COVID-19 deadly discase follorved by political lockdorm declarations

has caused instability inglobal business ollerations. Ahcalth issue has had a substantial collision on

tlre stockpile bazaar for the first time. India's primary stock indices have lost about 40% of their
value making it one of the most significant emerging facts. As a consequence, the investigator

looked at horv the global epidemic affected hcalthcarc and rctail businesses. For the analvsis of
industrics belonging to thcse trvo envisagcd sectors, thc rcscarcher nsed a modular approach n itlr

the help of three basic models in this sttrdy. The outcomcs are diverse- and thc inclustries have a

recognizable influence on them. Although all industries \verc temporarilr hanrred. nrost of thenr lracl

positive or minor effects In specific. it [ras been obscrved that tlre industrics belonging to
phannaceuticals and consumer products sectors have not been subjcctud to major bnrnt of COVID-
l9 and perfomred rvith minor effects. The present study also highlights some of the likelihoo{.of
this pheuomenon.

Keywords: COVID-19, Economic Crisis, NIFI'Y 50, Pharmaceutical Sector, Consumcr
Products Sector.

lntroduction

The worldlvide economy depends hcavily on the system of finance. Stmctural crises cause

extensive finaucial turmoil that puts the health of the economy in jeopardy and, as a result, leads to
rcal-rvorld shocks. Sprcading individualistic unexpectcd cvents, anothcr namc for catastrophic
unerpected events, cause significant crises that seriously destabilize the banking industry including

the economy as a \.vhole. As a consequence, experts and decision-makcrs give thc banting comporlunt

of a uation's econony a lot of consideration.

Authoritics and contpany orvllcrs, cspccially in dcvcloping nations. arc not adcqtratclv prcp;rrcd

to u'ithstand significant lnacroeconomic or rnonetary instability. based on the Intcrnational Monctarr'
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Abstract:

This research paper uses the traits of Chitra Banerjee Divakaruni's protagonist to

explore how women identify both within and outside the boundaries of our society. Identity

describes a person's distinctiveness, values and drive toward independence. Divakaruni skillfully

captures the diasporic component of identity issues in her writings. Divakaruni's books were

critically examined in an effort to investigate the identities of her female protagonists. Conflict

empowers people to take control of their lives and make their own decisions, but it also makes

them more indifferent and pessimistic about the world around them. In Divakaruni's works,

female heroes win against adversity rather than submitting to male control. As a result, the

female protagonist of Divakaruni does not fit traditional expectations. They realise, there is a

brave new world out there for them to explore and that they mustmake some bold decisions

in order to get there because they have done the hard thinking and seen the big picture.

Keywords: women, boundaries, pessimism, tradition, adversity.

JOURNAL OF THE ASIATIC SOCIETY OF MUMBAI (A UGC - CARE Listed Journal) Volumes I (2) 2023 ISSN: 09724766l-r3? I



UGC CARE LISTED
ISSN No. 2394-5990

Elffi ft. or. vrff{r} d$ttn ris6, gt
qrdrO+*qrfuo,

ltrivfum u

g{qff eio qq - Bti*t ?o?i tffirol
oYr+ 93Yq o q{: 99 o Sreufteim: t\

{qrFn {g6
o crqr{ d.sfr{rq qrct o yrqr{ Ef. 3Tfr-d qrFrs ffi
j s.g.ggm <rf o yr.*qrq citc*..r

.,mnftq*
. vT.rqfl +A o sr.sT.vfrq sdi o sr.Bi.ffir+t tdf,*t

>!s IEE'IYIEF >!s

*. Tiqq5€r
6rqhqT, E.fr.+r. rmde{{for+risa, g* x?vooq.

({qft ( o ?\a ? ) ? I l(Ye, qv? ? icqas!,, SYoY\rebo ? o

{-fE : rajwademandaldhule I @gmail.com

raj wademandaldhule2@ gmail .com

qrffi*a
Tfird q.to t !.oo, {il-ri$rd x.to t e.oo (rk*n gf)

eim qu < qoo/-
qrffis q,luft (qm eis) r. qoo/-; {r(enTr q,tuft . r. ?qoo/-

Riqqfi : *iqil?ffi *qrRrsr$ q,f"ft **lgrw t
'riqil?rs ms {5qdft ig6, g*' ur =6afi 

q1aqrfr.

slqlqudcuft : s[ftf, qra], qrqtR, 5i Zt.

dq : ?tt ffio tqsiqr ffi risa q sIRH v€Td 3T+trs 3r} Tr0.



ISSN No. 2394-5990

?\9 A Bird's Eye view on Rural Development Schemes in India
- Dr.RenukaTiwari,KampteerDist.Nagpur ------ -- qq

\C, Novel practices and patterns in English Language Teaching: Problems and Discussions

- Prof.RituRani,Ranchi,Jharkhand ----- rot

?3 Role of Social Media in Social Movement : From Hashtag Revolution to imple-

mentation - DnRoopa Shah,2) Dr.Sachin Surve, Chinchwad, Pune --------- tsts

?o Global Economic Crisis & Resilince - Dr.Rosalin Mishra, Nagpur --------- dq

?l Depiction of Various Issues of Women in Indian Society in the plays ofVijay Ibndulkar
- 1) Prof. Roshan Natke,2) Dr.Hitendra Dhote, Desaiganj, Dist.Gadchiroli --- d\

?? An Analysis ofUPI & Digital Payments in India - 1) Dr.Rupesh Khumbalkar,

2) DnRajvilasKarmore, Samudrapur; Dist.Wardha -------- j--- -------- C(

?? Arvind AdigarsTheWhiteTiger: AJourney from Darkness to Light
-Prof.GaneshBele,samudrapu4Dist.Wardha------- ------- 1t

?x qrmRr*, qffifrd e qfit+dqrd rrrttt qreuqi* [fu*l
- sT.y-frq rrqFT+, frqrs, iil.ilis, ft.arrg --------- i\e

?q frmnqs6lqqGeiiorfu*,r{ - q) yr.fi-fttfrs{, t) sT.sTR.fr. qra, +ru--- tol
?q rrrrftq wrnrqrr vsrr qpqqrdil gfufl - sT.!{rid frt, erq{r+fr toQ

?e eTcreff furpnfta wf,frfi* Rrfi - sf.qE"r Ere, tds, ft.qrftrq Ito
?c rrffurqE&ftaEftErrsvrfrrar - vr.g{fi-flc ftf6, +{'ne {!k fr.sr+tdr--- qq,y

?q d elrftrQrerur - vr.{r{gfti, qrr5 q q,1

?o B[. sftm E H +qr Tvnh ffiisftftd Trfrq *i qrqEs

- q) sT.{d gfrdst, ?) si.ft-f,rs @, ,rsffift q?t

t? ftSq Fa.rra qr6II q vd qtr$ {6nre fi uqrq qr.fft Aqzrs k{n
- eT.nq sct, rrsfuftft qlq

?? eeri ffif, gS vtr* erert qftsii irtqtrm erftr oilRts Adqwqr oNqfi
- ET.{hT m, {FK, fr.sqf tto

?? rrrr&a qtrrq sirut : Trkrer sTrfur RrFid - eT.3TR.fr. gre6{, +nfi.

?y wfetur:6rsrq u,Ruftr1d vge qrrqRffd r.d6ii Grre'{ur

- eT.xgn a+, T{As, ft.rrrg qil

?q ffid t'nfr rerf,ianmftqg{im Rrfr q wrgrii qqfi
- si.{rqTnq drmt, T{ds, ft.rrrg qYY

?q +-fttqr rw*nunfta rr6nrr - sr.nfrkft m, elffi. qy4

? \e wr& uQsrfra nrftur qR+A q(ai EGq- q )En.&i*'r qrrrrrt, kr$riq qsff , fr ..rgffift ;

- ?),Ei.y{rst qr+&t, rflgfr, fr.s-tr ----------- tqr
1c t{rtfu erfr6 qrdRt}frd TFTFII - vr.qffl :i TR, qdrlrq q\a

qtq

a)gr+uft do,-qq. Eils( totl

tr*l



ISSN No. 23e4-seeo @)

wr& srFsrda ilfiur 6fr++ Tffi+ ssq
&io,r {+s ilqrt

5.fr.m. M'iq ErsqT, fr. rcffi.
Etf, - pmbagmaredsj @ gmail.com, fr .q. c c c cqb t q o e

ei. qEcrs"r furiEr qr+cA

5to - padmakarvi shu@ gmai I .com ; fr .i. 3, s,'sq q I o q i i
lqsrsr$ ffiufr qdrksroq, Er6gt, fr.iru.

qniu :

q{AqrFgtd l qeo id(qftrdqrRR, ffi
qTfre, 3TrftFrS HrFe, s{qrfr qTffi{rq
nrfiur qrtrsr* ftffi d-sq \Wr srksa 3ngf,rq

qEo q{q errf,r. frrqTUnS riqr ffi meqtrdr

dpr*.r+ T+fid Affiiqi frfr ffiur +sq qrFrai

+q{rf,r gcdrd grd. erqrq qfrqrs fiffur ftfi,
Hiqr {Frerr, iqii EmrftA frfr qrrm+{ +s
drrd. *-rdrfi-d {cdrgsR eru qgffi .rga

igerfr eTrffi. qMRffi frffifr grft. qrd yns{rt

Eff rrrdr{ Xdm a ffi id-s-qil fiqr qtfr
3ftr6rq Hriqrf E.q.l,qcq qrq{ E6r{rE{rd

tr*qiq orr.qa&or vrtq srmr. I err.r6
u* errs& edqqri qrq +d rr&. srts rrfrq
q,+fr 3{Fl"qr mrev-frgqrq1, crrdqqTq?Tqr

*c+-qiq ',rrr,qreil q eiqr irrozrrEil iqr(t,
frfrq stdqT-qr erqr sM q-d-dgt *.d ad.
e{M ffFffifi{qEA, qrqfrftotulrqr yrrrflg*

6dqr fiqmr e{rt. qr rqrftfi{unqr
gr+*.rd vrrqr errd qru5rqur 61-qr eror ent.

H-,iqgd-drard fifiur +rq{ ftffifr ild srsd
aft sr As-fld ffixor, ffid qTilT.Ru[,

cr+qEiqrftf, qrqfi-s-dr v6qH oTRrs 3Trd 3Tre.

*tTrilqiqr qlTurnf,r orfim ffi qFrt qtsrqri

6rq Hrd+trr c6r-dkr 3lftrs il@ri qrurdfr.

\'ofuswr ykIcFkT t6l-kFrn eqfu Emim Wiilr
qrur ftq|or Etsr fr ffi rdr +ffir oTri.

onfrqr rtfi*.qiqr frh?r tran, rmrsr& qq,

+{ qr+-q +il*' sviler+ tqrd
*rdrdst3ert nfrur *-*i, Hiqt q-{€Wt *lqri
s4i t+a qr vd erfri tiqd fr+qq nq ate
3G.

TKIITFIT :

tnrc qrqqrg-qiqrq t{T srrsfl qrd. Fdsrqr

{krc5rafi wrqlqdo rTl-fdrfi-m wratnq rso eq*
+s nrfrq tfla ftqrq *sq ftft rrT dlcgrrqlcr{

Br$f,d+r 
"nm tfr, Hrr srr.T oMrftftfl[Tga

rrfrq tTrflfrd rilsiqr Etdr {rflifi}qattqrtrd
eTrt. ert qrd rt qmmrte nrftor dtqcre R tdl

sffiffiT *-fr Srffi \'rrurEkT TrS. ilfrqilr 6
trrffiq ftqq c-f,frqr sTFfirq 3t'r onA. qrks
qq-mqet Trfiqfu 3{ts r+.rci t€, sen,
o5qffifr ker ffi 3G. qTq|qqm qr oBM
il-frur ftfi, teftf, qiq{T, rM, ueF[ qi+ fudq
ilmq fft y-*e grfre 3rqt, ftf,r tnfrq sfrf,r'
or0 E6qild. Eqr q.ffi d3, ffi Tte?ftd

3r{fre p{tfr++, foftm ffi g:u, eniq, .rftff ,

s-d, qfofl, ffi qr vd ri-Cfqr qqrarT a;frf,r
sr€-fr.

nrfrq 6kdr Eurir[qftd {tTEIr;zI

e tiftlr srJqqrqr qs qrdrq &. fifrq 6EM
,nq, tefto qrtrt-d @ e M qr({ Bq {rkAt
fiq-$-iq 3rqt. *.Bilqr fitr'freqr ilatrft 3rsffi
qt<qqfd-dr 6 ilfrur *fiFi fudq 3{Frs qqqe}
Egldd ereil, q1-q tuqrqr yq-e ota orqe, 3wft

q.kdr rlfrq ont, 3r0 orrrruTrcr E6urd] tid.
*qvrq :

ilfrurfifi, ffi, Hefrr*', ErftF, Ffrftff
{nro.
ffi*qq:-

Trftq q-fudiqr vilq ft-qr td*.rs q-s-{c

oiTrurtrqrcr ertq n-arrrramer fifiq *-fri +qqq
3tTt. rrfrq *M dtrr5q, tefi-f, d6{T{rfr ,

fofi-dt-ftk{q, ffi*evr+, M, qrft{ft 3r€a-f,r

gc*Uft si6-tq. Ettqr totr (q\?)

riviler*


