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Experimental Study on Aging of Polymeric
Insulators by Dip Method

Ashwini A V
Sapthagiri College of Engineerirg
Bengaluru, India

Abstract— Polymeric insulacor is the best alternate to
Porcelain insulator under polutel conditions. Polymeric
insulators perform well under po luted conditions. But aging of
polymeric insulator is an unselwed problem. Standards
included 1000 hours.and 5000 hours test for assessing aging of
polymer insulator. Both the tests= were withdrawn and
Tracking wheel test is being introduced in the standards. An
alternate test for Tracking wheel testis being proposed hereby.
The results are encouraging

Keywords— Polymeric .Insulator, Aging, Tracking wheel
Test, Dip Test

I. INTRODUCT ON

Generally insulators produced are of porcelain and
glass, which are widely used im overhead lines and in
electrical equipment. These arz generally termed as
ceramic. These ceramic insulators have longer life and can
be used either for tensile force o~ compressive force. The
usage of these ceramic insulators i3 more than 110 years.

Though these insulators have longer life, there are many
disadvantages in the present scenario. The main
disadvantage is their weight ard their performance in
certain ambient conditions. Add tioral problem is that they
are non-sustainable to vandelism. Because of these
disadvantages there-was an urge b¥ the researchers to get an
alternate material for insulatior, because of this fact
alternate material has emerged during sixties in the form of
“polymeric insulator™, ;

The main problem of porcelain in the present scenario is
its poor performance in pollutiom zondition. Since every
country is going for industrialization, ambient pollution is
increasing, causing flashover across ceramic insulators. All
countries are also going for EHV/UHV transmission. The
surface length of ceramic insularo- & decided based on the
air gap performance of the over woltages for the given
system. Therefore the surface length is not linear with
increase in the transmission vo tege as a consequence of
this pollution flash over occurs 01 -he surface of ceramic
insulator. Therefore under medivm and heavy pollution,
ceramic insulator may not withssand for transmission
system with voltage greater :har 220 kV. Therefore
alternate insulator of polymeric irsulator is being evolved
and it is having good advantages ove- ceramic insulator.

Though polymeric insulator has got lot of advantages,
they are bound to yield over perioc of time since their aging
performance is not good.

Polymeric insulators, unlike eramic- insulators are
subjected to ageing. The degree of ageing of the
composite insulators depends upon “he pollution level of
environment and on the servicz veltage. In long term
exposure of the polymer surfaces to the influence of
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environmental, mechanica =nd electrical stresses and
pollution, change their chem cal composition. Therefore,
the surface of the material loses its electrical properties
like surface resistance, hycrophobicity, which causes
surface erosion. The main reason for surface erosion is
dry band arcing over the surface of the insulator, which
occurs due to the conduction between water globules on
the surface of the polymeric ‘nsulator.

The standard on polymeric insulator, initially was
considering aging test of atcat 1000hours. Both voltage and
salt fog have to be appliec zontinuously for 1000 hours,
later on same test was chanced to 5000hours aging, In the
test all the combination of UV, humidity, rain and salt fog
are considered in cyclic manner on the continuous
application of voltage, later ca the same has been taken off
presently. There are no aginz test in standards, but tracking
wheel test has been introduced newly in lieu of this new
aging test have to be evolwed considering some of the
important factors.

II. TEST OBJECT AND EXPERIMENTAL SETUP

A. Test Samples

Three different Polymeric sa—ples were used for this study,
the three samples are of silicon rubber samples with
different compositions. The samples used for the study are
as shown in Fig. 1. :

Sample 1 Sample 2
Fig. 1.Samples used for experimen a study

Sample 3

III. EXPERIMENTAL SETUP

Figure 2 shows the circ.ir diagram the setup used
for dip test. The transformer used/is a/5 kV step up
transformer fed from 230 V supply ¥oltag¢ through voltage
controller and along with an i
divider circuit was used with. a rai



Experimental Study on Aging of Polymeric
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The results are encouraging

Keywords— Polymeric .Insulator, Aging, Tracking wheel
Test, Dip Test

1. INTRODUCTION

—~ . Generally insulators produced are of porcelain and

Rt

glass, which are widely used in overhead lines and in
electrical equipment. These are generally termed as
ceramic. These ceramic insulators have longer life and can
be used either for tensile force or compressive force. The
usage of these ceramic insulators is more than 110 years.

Though these insulators have longer life, there are many
disadvantages in the present scenario. The main
disadvantage is their weight and their performance in
certain ambient conditions. Additional problem is that they
are non-sustainable to vandalism. Because of these
disadvantages there.was an urge by the researchers to get an
alternate material for insulation, because of this fact
alternate material has emerged during sixties in the form of
“polymeric insulator”. ;

The main problem of porcelain in the present scenario is
its poor performance in pollution condition. Since every
country is going for industrialization, ambient pollution is
increasing, causing flashover across ceramic insulators. All
countries are also going for EHV/UHYV transmission. The
surface length of ceramic insulator is decided based on the

ir gap performance of the over voltages for the given
system. Therefore the surface length is not linear with
increase in the transmission voltage as a consequence of
this pollution flash over occurs on the surface of ceramic
insulator. Therefore under medium and heavy pollution,
ceramic insulator may not withstand for transmission
system with voltage greater than 220 KV. Therefore
alternate insulator of polymeric insulator is being evolved
and it is having good advantages over ceramic insulator.

Though polymeric insulator has got lot of advantages,
they are bound to yield over period of time since their aging
performance is not good.

Polymeric insulators, unlike ceramic - insulators are
subjected to ageing. The degree of ageing of the
composite insulators depends upon the pollution level of
environment and on the service voltage. In long term .
exposure of the polymer surfaces to the influence of
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environmental, mechanical and electrical stresses and
pollution, change their chemical composition. Therefore,
the surface of the material loses its electrical properties
like surface resistance, hydrophobicity, which causes
surface erosion. The main reason for surface erosion is
dry band arcing over the surface of the insulator, which
occurs due to the conduction between water globules on
the surface of the polymeric insulator.

The standard on polymeric insulatcr, initially was
considering aging test of about 1000hours. Both voltage and
salt fog have to be applied continuously for 1000 hours,
later on same test was changed to 5000hours aging, In the
test all the combination of UV, humidity, rain and salt fog
are considered in cyclic manner on the continuous
application of voltage, later on the same has been taken off
presently. There are no aging test in standards, but tracking
wheel test has been introduced newly in lieu of this new
aging test have to be evolved consider'ng some of the
important factors.

II. TEST OBJECT AND EXPERIMENTAL SETUP

A. T est Samples

Three different Polymeric samples were used for this study,
the three samples are of silicon rubber samples with
different compositions. The samples used for the study are
as shown in Fig. 1. i

Sample 1 Sample 2
Fig. 1.Samples used for experimental study

I1I. EXPERIMENTAL SETUP

Figure 2 shows the circuit diagram and the setup used
for dip test. The transformer used is a5 kV step up
transformer fed from 230 V supply volfage through voltage
controller and along with an isolating transformer. Voltage
divider circuit was used with a ratio/of 1000:1 and a resistor

’ 4
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Abstract— The Brittle fracture process causes cracks on the
FRP rod of the Composite (Composite) insulator that leads to
premature failure of Composte insulatcrs, Major types of
stress affecting the service life of an insulator are electrical,
mechanical and environmental stress whereas the major
physical threat is vandalism, For various transmission and sub-
transmission voltages, the insulators are required withstand
the maximum tensile strength of the coaductor. Therefore,
understanding the mechanical stress withseanding capability of
Composite insulator is important. Proper designing of the
strength of FRP (Fibre Reinforced Plastic) rod is most
important. FEA (Finite Elemert, Analysis) analysis of voltage
distribution along the length of the Composite insulator is also
necessary for the understanding of electric field stress required
or surface detertoration of Composite insulator. The
mechanical stress analysis for various cress sections of FRP
rods for a given mechanical load has to be =arried out in order
to optimize the diameter of the FRP rod o better reliability.
FRP rods of different diameter were considered, it is observed
that when diameter is increased the maximum stress is reduced
and hence, by increasing the Jiameter of FRP road better
results can be obtained. It is also observed rhat displacement is
more in FRP rod of lower diameter.

Keywords—FEA, FRP rod, Compositz, Brittle fracture,
maximum tensile strength, electric field stress

I. INTRODUCTION

Compared to Ceramic Insulators, Compesite insulators are
having special features such as hydrophcbicity and greater
mechanical strength to its weight ratio. Even though there
are many advantages in using Composite insulators, when
they are exposed to ambient conditions for long duration,
the influence of environmental conditions, pollution
conditions, electrical stress and mechanical stress will cause
Jamage to the insulators. Deterioration of weather sheds and
FRP rod occurs because of UV, enviromental conditions,
salt, rain, moisture etc. The maximum tensile strength of
FRP rod reduces and failure may occur. Hznce, it is required
to study mechanical stress-the insulators.

Brittle fracture of Composite insulators

The Brittle fracture is a failure of FRP -od in Composite
insulator, the decrease in mechanical tensi e strength of FRP
rod due to tracking and erosion occurs waen solutions like
nitric acid generated in the field due to eectrical activities
like corona with moisture and electric stress. Cracks are
formed in the Composite insu ator rods before the brittle
fracture failure of Composite insulators. Though there are
several factors that lead to failure of Composite insulators,

978-1-5386-7576-2/19/$31.00 ©2019 IEEE

the in-field failure analysis carried out in various countries
across the world suggest that Azeing and 3rittle Frasture are
the two major failures of a Conrposite insulators.

II. TRACKING & EROSION ON FRP RCD SAMPLS

A. Experimental Set-Up to stucy erosion and tracking of
FRP rod c

The Schematic of the experimental test set-up to study
erosion and tracking of FRP rod is as shown in Fig.1.
Experimental setup for concucting th2se tests in the
laboratory is as shown in Fig.2 Severity 1sed for the brittle
fracture experiment is of 0.IN and 0.5N of HNO; solutions.
Periodic observations were made and sampl2s were assessed.
Samples of FRP rod used in Compositz ‘insulatoss were
considered and the tests were carried out on the sections of
FRP rods, without polyrﬁer shed

penfm] HNOs

FRP ~lat plate
support

B FRP T
230V, o :
50Hz + trwmbormes
AC R
I
L L ol

Auto transformer

Fig. 1: Schematic Diagram of the expe-imental Set ap for erosicn and
tracking test of FRP rod

Fig. 2: Experimental setup for FRP Rod test |
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Abstract— The Brittle fracta-e process causes cracks on the
FRP rod of the Composite (Commposite) insulator that leads to
premature failure of Composite irsulators. Major types of
stress affecting the service life of an insulator are electrical,
mechanical and environmental st-ess whereas the major
physical threat is vandalism. Fer var ous transmission and sub-
transmission voltages, the insmkators are required withstand
the maximum tensile strength of the conductor. Therefore,
understanding the mechanical stress withstanding capability of
Composite insulator is important. Proper designing of the
strength of FRP (Fibre Reinforced Plastic) rod is most
important. FEA (Finite Elemen-. Analysis) analysis of voltage
distribution along the length of the Composite insulator is also
necessary for the understanding of electric field stress required
for surface deterioration of Ccmposite insulator. The
mechanical stress analysis for varicus cross sections of FRP
rods for a given mechanical load has to be carried out in order
to optimize the diameter of the FRP rod for better reliability.
FRP rods of different diameter were considered, it is observed
that when diameter is increased rhe maximum stress is reduced
and hence, by increasing the diameter of FRP road better
results can be obtained. It is also obs2rved that displacement is
more in FRP rod of lower diameser.

Keywords—FEA, FRP rod, Composite, Brittle fracture,
maximum tensile strength, electric field stress

[. INTROZUCTION

Compared to Ceramic Insulators, Composite insulators are
having special features such as hydrophobicity and greater
mechanical strength to its weight ratio. Even though there
are many advantages in using Coriposite insulators, when
they are exposed to ambient conditions for long duration,
the influence of environmental conditions, pollution
conditions, electrical stress and mechanical stress will cause
damage to the insulators. Dete-ioration of weather sheds and
FRP rod occurs because of L'V, environmental conditions,
salt, rain, moisture etc. The maximum tensile strength of
FRP rod reduces and failure mersy occur. Hence, it is required
to study mechanical stress-the ‘msulators.

Brittle fracture of Composite iazula’ors

The Brittle fracture is a failur2 of FRP rod in Composite
insulator, the decrease in meckanicel tensile strength of FRP
rod due to tracking and erosien occurs when solutions like
nitric acid generated in the fiekd due to electrical activities
like corona with moisture arc electric stress. Cracks are
formed in the Composite ins.ilator rods before the brittle
fracture failure of Composite msukators. Though there are
several factors that lead to fallure of Composite insulators,
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the in-field failure analysis carried oat in various countries
across the world suggest that Ageing =nd Brittle Fracture are
the two major fallures o~ a Composite insulators.

II. TRACKING & ERGSION ON FE.P ROD SAMPLE

A. Experimenta’ Set-Up tc study erosion and tracking of
FRP rod i

The Schemacic of the experimenzal test set-up to study
erosion and tracking of FRP rod is as shown in Fig.1.
Experimental setup for conducting these tests in the
laboratory is as showr in Fig.2. Severity used for the brittle
fracture experiment is of C.IN and 0.5N of HNO; solutions.
Periodic observacions were made and samples were assessed.
Samples of FRP rod used in Composite insulators were
considered and the tesis were carried out on the sections of
FRP rods, without poly mer shed.

HNOz
FRP Flat plate
EL support
230V, <
=)
S0Hz e
st STAND
AC o
Supply pi Sl
a—d -
Auta trarsformer

Fig. 1: Schematic D agram of the experimente Set up for erosion and
tracking test of TRP od

\/

Fig. 2: Experimental setup fo- FRP Rod te:

Sapthagifi C&

Chilkasand
Bang




Experimental Study of Source Characteristics for
Pollution Tests

Ramya M
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Abstract— This work is akout a digital-computer
simulation of the interaction betwz2n anm artificially polluted
insulator and a high-voltage altermating—current (AC) source
configuration. In order to studs the influence of source
parameters on pollution performance, detail experiments were
conducted and voltage drop for various: conditions were
determined. Simultaneously simulation of sources were carried
out using 2-Spice. The results >f bo#h experiments and
simulation are given in this paper.

Keywords— Test source, Pollutien test, Scintillation, Source
parameters

I. INTRODUCTION

Pollution flashover, observed on insulators, used in high
voltage transmission, is one of the most important problems
for power transmission. Pollution flashover is a very
complex problem due to several secasons such as modelling
difficulties of the insulators which are of complex shape,
different pollution density at differsnt regions, non-uniform
pollution distribution on the su-face of insulator, and
unknown efZect of humidity on the pollut.on.

Under severe environmental >onditons, pollutants get
deposited 01 the insulator surface. When the surface of a
polluted high voltage insulator is dampened due to dew
deposition, fog or rain, a wet conducting film is formed and a
leakage current flows through the su-face. The leakage
current begins to dry the pollution layer end the resistivity of
the layer rises in certain areas. This leads to dry band
formation in the areas where the currert density is higher.
The dry band shares most of the applied voltage across it.
The air gap of the dry band flashes over, with the arc
spanning thz dry band gap which is in series with the wet
portion of the insulator (ScintHatiors). The arc may
extinguish &t current zero and th= insu ator may return to
normal conditions. Dry band formation and rewetting may
continue for many hours. These arzs will burn in series with
the wet surface resistance. If this resistance is sufficiently
low, the partial arcs occurring ac the same instant may
increase in number and may eventally eause the flashover
of complete insulator. In this wey, the performance of a
polluted insulator may be repressnted by the flashover
voltage and the flash over current defined as the maximum
leakage currznt magnitude immediarely before flashover.

The pollution flashover phemomenon has five main
stages:

1. Conducting layer build-up,

2. Dry band forrhation,

3. Partia’ arcing, that is scintillat on,

4. Occurrence of many scintillazions at fhc same instant,

followed by flashover.

978-1-5386-7576-2/19/$31.00 ¢2C19 IEEE
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II. EXPERIMENTAL SETUP & TEST PROCEDURE

The expetimental set up for recording scintillation
current and voltage wavzform is as shown in Figs.lato lc

Autotransbmer

Fig. la. Experimentzl set up “or recording scintillation current and voltage
waveform

Fig. 1b. Currert waveforms at CRO

Fig. lc. Vokage waveforms at CRO

A. Scintillation

Pollution layer was applied to glass plate and it was made to
dry. After drying, voltags was applied at the electrodes and
the layer was made wet. Scintillat on_will appear on the
surface and veltage drco was monifored using CRO. The
voltage drop was around 10%.| Fh= scintillation captured
during the tests are shown in Fig. )
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Abstract. To investigate the struetural cansequences of Bt

" ions on alkall boro tellwite Blasses, the set of six ploss
Emples of (70:] By ITe0 10N O-5PbOxr B0y witlh x = 0, 0.1,0.2, 0.3, 0.4 and 0.5 mol% plasses were prepared
by conventions: melt quenching meithod and X-ray diffraction charscresizat)

on of the glasses admils the amorphiaus
properies were studied by the help of FTIR ynd Raman specira, FTIR measurenents
revealed that she bond sirusture of 1he prepared glasses is based on BOy and BO, ueits sitting i different structural
Eroups and alio interlinked by TeOy and TeO, groups. By Ruman speciea, it is clear that the prepared glass sumyles
p:;u:sing;?fm 0 rirgs and also found that slight variations in glass nelwork of she sysiem |3 discussed with the
viriation o HORE, )

1. INTRODUCTION

Promising asd interesting studies have been petformed from the pust fow decades on B0y glasses brenuse of
their high qualiey =roperties, in which few are ¢

ncapsulated as follows: 1) Eagy % prepare and can dissolve for o
high concentratioa: of rare eanth |

ong, 3) High temnsparency, which cun be useful in optics, 3) Glasses with high
thermul stability, which can be usefu] in shields, 4) Glasses with lo

w melling point, which can help save enecgy,
which means that these glasses are more perfect for optical device fabrication {1}. It was known and Teported
previously that, best plasses were formed by adding of o glass formers, Far example, it §s also well known and
showed that, addition of TeO; into the borate uetwork forms a best plags, this type of glasses improves the
Iransparency of the glass , its refractive index and clastic propesties [2,3],

Boro-tellurits glasses cantaining PbO hove a wide glass forming pussibility and low ability (o erystallize [4,5].
Glasses which are doped with rare carth jons have higher level technological applications sueh as in fiber amplifiers,
planar waveguides and display menitors of wavelength converting devices [6,7]. It is repoited that europium is an
entineal elemen: with oplical active properties [8). The oplical properiies of Irivalent europium ion are very high and
sensitive to the serrounded oms inside the lass, becanse these propertics are dependent on the glass composition
11,9]. Glasses with borate and tellurite have propousd distinet propenics like pood x:ip:cmicalﬂ resistance and chcr!lital
durability, non<kiaear and high lineor refractive index, high lrsmsmiuam:c gapecially in near infrared (NIR) to middle
infrared (ML) regions and high eleetrical conductivity when related witl ulhc:: glasses [10,11), They are nlso ready
and suitable condidates for use in laser, optical amplifiers, fiber optics and In addition to being widely used as
pholonic crystal fibers (PC ) therelore, these elasses arc considered as potential ponlinear milterials [1].

Eu" ions wers selected to add in the glass matrix because these were useful for the study of disordered materials,
because europivm as non-degenerate ground "Fp and emitting *Dy stales and an energy level with simple Stnugture
[10), 1 is very mteesting e discover the relation between tlie change in the pluss structural units and the loese and
nenlisear properics of e’ jons in alkall bore-tellurite ylasses. In lhg predest work, we re
properties of By ions dopsd alkali boro 1l urite glasses through XRD, FTIR and Raman spect

(M S Saoe Phyics Nympursm 204K
AN Canl, Pane, 2115, USGEI0.1+0102504; Migs 2850 00| 0,1 U611 5113649
Thibilshed by AR Bublishilng, 194.0.9584. 188143 30,00

0302301 Sapthagiri e




®

FTIR and Raman Studies of Eu** Ions Doped Alkali Boro
Tellurite Glasses

1, Jagaceesha Gowda G V"™, Eraiah B* and Keshavamurthy K2

'Department of Physics, Sapthagiri Céihwe of Engineering, Bengalurn-560057, hndia,
*Department of Physics, Bengaluru University, Bengaluru-560056, lndia,

*Lorresponding author: jagadecshagowdagv@gmail.com

Abstract. To inwestigate the structumal consequences of Bu™ fons on alkali boro tellurite glasses, the set of six glass
samples of (10«x] By0y«1 5TeQy 1 ONm O 5060w Euy 0y with x = 0, 0.1, 0.2, 0.3, 0.4 and 0.5 mol% glasses were prepared
by conventional melt quenching method and Xeray diffraction charscterization of the glasses admits the amorphous
siructure. Also their structural properties were studied by the help of FTIR and Raman spectra. FTIR mcasurements
revealed that the bond structere of the prepared glasses is bosed on BOy and BO, unils sitting in different structeral
groups and also interlinked &y TeQ, and TeOy groups, By Maman speetra, it is clear that the preparcd gliss samples
pu:isez;:a:g rﬂ%w ,linimml rings and alo found that slight varialions in glass network of the system is discussed with the
vatigtion of Eu’* long,

1. INTRODUCTION

Promising and intcresting studies have been performed from (he past few decades on By glasses because of
their high quality properties, in which few are encapsulated as follows: 1) Easy to prepare and can dissolve for a
high concentration of rare easth ions, 2) High transparency, which can be useful in optics, 3) Glasses with high
thermal stability, which can be useful in shields, 4). Glasses with low melfing point, which can help save energy,
which means that these glasses are more perfeet for optical deviee fabrication [1]. It was known and reported
previously that, best glasses were formed by adding of two glass formers. For enample, itis olso well known and
showed that, addision of TeO; into the borate network forms a best glass, this type of glasses improves the
transparency of the plass , its r2fractive index aad clastic propertics [2,3]. ,

Boro-tellurite glasses containing PbO have a wide glass forming possibility and low ability to crystallize [4,5).
Glasses which are doped with rare eanh jons have higher level technological applications such as in fiber amplifiers,
planar waveguides and display monitors of wavelength converting devices (6,7], X Is reported that europium is an
eminent element with optical sctive properties (8], The oplicnl properties of trivalent europium ion are very high and
gengitive to the surrounded atoms inside the glass, because these properties are dependent on the plass compesition
[1.9]. Glasses with borate and tellurite have propound distinet properties like 2ood chemical resistance and chemical
durability, non-lincar and high linear refractive index, high transmittance especially in near infrared (NIR) to middie
infrared (MIR) regions and high electrical conductivity when related with other glasses [10,11]. They are also ready
and suitable candiddales for use in laser, optical amplifiers, fiber optics and in addition to being widely used ns
photonic erystal fibers (PCFs); therelore, Ihese glasses are considered as potential nonlinear materials [1).

Eu' fons were selected to add in the glass matrix because these were useful for the study of disordered materials,
besause surepium has non-degenerute ground "Fy and emitling *Dg states and an snergy lovel with simple strcture
(10]. It is very interesting to discover the relution between the change in the gluss struetural units und the linear and
nonlinear properiizs of Eu® dons in alkali boro-tcllurite glusses. In the present work, we re e structural
properties of Eu'* ons doped alkali boro tellurite glasscs through XRD, FTIR and Raman spectyi, -
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FTIR and Raman Studies of Eu** Ions Doped Alkali Boro
Tellurite Glasses
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Abstract. To investigats the structural consequences of Ex™ ions on alkali boro fellaritz gasses, the set of six glass
samples of (70-x) By0y+15Te0;-10N2;0-5Pb0-xEuy0; with x =0, 0.1, 0.2, 0.3, 0.4 and 0. mal% ghasses were prepared
by conven:ional melt quenching method and X-my diffrsction characterization of the gizsses sdeiis the amorphous
structure, Adso their structursd propentivs were studied by the belp of FTIR and Raman spectrs. FTIR measurements
revealed thet the bond structere of the prepared plasses is based on BO,y and BOy uniis Saiag in different sirvetunl
groups and slso intesltinked by TeOy and TeO, groups. By Raman spectra, 1t Is clear Ut e prepared glass samples

possessing the boroxol siegs amd also found that slight veniations in glass network of (8e system is discussed with the
varialion of Eu™ ions.

1. INTRODUCTION

Promisirg 2nd interesting studies have been performed from the past fow deeaces on B0y glasses breause of
their high qzzlity properties, @ which few are cacapsulated as follows: 1) Easy i prepase 2nd can dissolve for a
high concentration of rare easth ions, 2) High transparency, which can be usefel & optics, 3) Glasses with high
thermal stakility, which can be useful in shiclds, 4) Glasses with low melting peint, which can help save energy,
which mesrs that these glasses are more perfect for optical device fabrication (1], B was known and reported
previonsly 1=z, best glasses were formed by adding of two glass formers, For examale, itis also well known and
showed thaw. addition of TeO; imto the borate network forms a best glass, this type of glasses improves the
transparency of the glass , its refractive index and clastic propertics (2,3},

Boro-telLurite glasses containing PbO have a wide glass forming possibility =ed low ability to crystallize [4.5).
Glasses which are doped with rare carlli jons have higher level technological apphcsions such as in fiber amplifiers,
planar waveguides and display monitors of wavelength converting devices [6,7). - & reposted that curopium is an
eminent element with optical sctive propertics [8]. The optical propertics of {rivalent curopium won are very high and
sensilive 10 the surrounded atems inside the glass, because these propertics arc dependent o the glass composition
[1,9]. Glasses with borate and tellusite have propound distinct properiies like gooc cb*rac:ﬁ resistance and chemical
durability, non-linear and high lincar refractive index, high iznsmitlance especial y i nzar wnfrared (NIR) to middle
infrared (MIR) regions and high clectrical conductivity when related with other glasses {10,11}. They are also ready
and suilable candidstes for wse in Joser, optical amplifiess, fiber optics and in addition to being widely used os
photonic crystal fibers (PCFs therefore, these glasses are considered a5 polential no=lEnear materials [1].

Ew” iors were selected to 2dd in the glass matrix because these were useful fos the study of disordered materials,
because cumaium has non-degenerate ground "Fy and emitting D states aml an =s=ray level with simple structure
[10]. Itis \":::y interesting to discover Lhe relation between the change in the plass seacural ueits and the linear and
aonlincar propertics of Ew’” ions in alkali boro-teliurite glasses. In the prosen. wosk, we repertAfic strjctural
propertics o Ev?” ions doped alkali boro tellurite glasses through XRD, FTIR und Ramen specia.
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‘Transport Properties of Er**Ions doped Lithium Boro
Bismuth Tellurite Glasses

e [' ey i
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Abstract: Lithium boro bismuth telluriie glasses doped wilh Er** jons were successfully preparcd by conventional aselt

querching methed and investigated their temperature dependent AC conduclivity through impedance analyzer. The

fregaency dependent AC conductivity has been analyzed using Almond-West type of power law, The conductivily

inereases wilh increase of both fequency and temperatire, The obtained conductivity values lic in the range of 4.092<.0°

:&;Jfﬂ:ﬁ” Sfom. The AC conductivity machanism can be reasonably inference in terms of correlated Barricr hopping
] model.

INTRODUCTION

Comrpasile condueting glassy materials bave phenomenologienl interest due to their wide variety ol applisations
in eleswical devices; eathode coating in high capocity lithivin batteries, high performance capacitor, vobile
commamication systems, ete, [1.2]. Especially, alkali oxides contnining glasses, in particular Li;O, have dewr much
attention secause of their ionic electrical conductivity, which makes them potential candidates in the solid siate
devices application [3). Desirably, these kind of glasses are the best known fon conducting materials and although,
these glasses drawn less conductivity as compared (o nobel metal jon doped glasses but high electropositive mture
of alkal jons have advantageous for solid state batterics [4). Rue earth (RE) elements are technically important
class dements in the periodic table because of their wide variety of applications in the field of functional materials
like hizh emperature superconductors, ferroelectrics and opiical materials [5]. RE ions arc chemically stabde and
active. 11 spite of their chemical behavior, the influence of rare carth ians on electrical propertics of glasses iz not
well studied by the researchers. There are unly few literatures available on electrical propertivs of rare earth doped
oxide glarses [6,7]. Their results implies that the electrical conductivity decreases with increasing the emall
concertraton of rare earth fons, which is due to the slow mobility of RE ions because of their heavy masses, thus
restrais the movement of mobile ion carriers. The aim of this work is to understand thie conduction mechanism and
effect of Er' ions on alkali boro bismuth tellurite glasses as it Is necessary to undesstand the conduction meclmalsm
before any practical applications, :

In thz present work, we report the temperature dependent AC electrical conductivity properties of Er™ ions
doped alzai boro bismuth tellurite glasses as a function of lrequency using impedance analyzer.

EXPERIMENTAL

Er0; doped lithium boro bismuth tellurite glasses with the composition of xEr05+(20-X)Liy0- 10B1,0,-20Te0;-
50B;04x = 0, 0.1, 0.5, 1.0, 1.5 and 2.0 mol%, labelled as LBTO, LBTI, LBT2, LBT3, LBT4 and L3TS.
respectivzly) were synthesized by conventional melt quenching method. The stoichiometrie amourle of skarling
materials were taken in 2 crucibles and placed in a high temperature furnace seta temperature ot 850%C for 2 period
of 2 hre, conlinuously stirring several times to ensure complele melting and homogencity in the mixtise. Whan the
melting process completed, the molten liquid was cast info a brass mould and quickly pressed w;ﬁ}n" mm;,m meuld 1o
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Er**“Tons doped Alkali Boro Bismuth Tellurite Glasses for
Photonic Applications
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Alstact The effect of Ef'” fons doped alkali boro bismuth tellurite glasses on down canversion ftics have been
investgaied wpon 37% nm waveleapl excilation and discussed wilh different concenlrmtions of EX” isns, The emissica
spechra Ruave stong green emission peaks ot 524 and 546 om but the red emission peak ot 665 nm dismppears in the
obiaEm glass system. Funhemore, (e concentration quenching effect have been found beyond | mol% of B¢ ions.
The samposi-jon dependience of glass runsitin temperature obdained from the DSC curves implics te istrzase i the
cigidty of Use glass netwoek with Incrensing the Ee/O; concentration up 10 1 mol% and thereafter sligatly devrease
withrcacasing the EryO, concentration up to 2 mol. The obtained thermally stable erbium doped asses seem to be
pedential zandidale for display and plotonic devices applications.

-

INTRODUCTION

Nowadys, rare carth doped glasses ore widely been used in many high technological appl cotiors, because of
their gecd chancieristics of spectroscopic transition involving long lifetime of metastable states of e order of tens
of mizro tc few milli seconds and narrow absorption [1,2). Also, the rare earth containing glasses arc one of the new
trend in “echnology that is gelting more aftentions by researcher in the applications of photonics [31 Becently prest
attentoa kzs been poid fo bismuth tefurite plasses bevause of their special chamcieristic features such as high
refrative ‘mdex, IR transmitting and high non-linear oplical susceptibility shich make them suitable in varions
optice) :Evice applications [4]. These glass systems have been studied widely due to their signiluomit characteriséic
fentumes such as casy glass forming ability, wide varying glass composition range omd good rare earh solubility ($).
Experirzmal studics on borate glasses have been limited due to theic hygroscopic nature. However, in addition of
bismuth, teBurkum and lithiwn oxide Into borate glass system was fotnd to increase in glass transilion temperature
(Ty), lose Bygroscopic nature and improved chemical durability. The objeclive of this work is to characterize the
therrzl asd luminescence properties of erbium doped alkali boro bismuth tellurite glasses wusirg differential
scanning cadorimetry (DSC) and photoluminescence spectroscopy (PL), respectively.

EXPERIMENTAL

Er,05 deped alkali boro bismuth tellurite glasses with the composition of xEry0y+{20-x)Li0- B0B{,04-20T¢0;-
50B,04x = 0, 0.1, 0.5, 1.0, 1.5 and 2.0 mol%, labelled as LBTO, LBTI, LBTZ, LBTl L3T4 and LBTS,
respest ve y)were synthesized by conventional melt quenching method. The sleichiomeiric amoumnts of chemicals
were lakeem in & crucible and placed in a high femperature furnace set a temperature al 850°C ‘or ¢ period of 2 ks,
continuusky stirring Several limes to ensure complete melting amd homogeneily in the mixture, Whea the melting
process was compleled, the molten liquid was cast info a brass mould sod quickly pressed with anosher mould to 2¢t
{lnt ses. The prepared gluss samples were tronsferred 1o onather muflle furnce set at zoo';,m? hrs to remove
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Thermal, Structural and Electrical Properties of Alkali-
Vanado-Bismuth-Tellurite glasses
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Absiraet. The glasses of composition 20TeQy-158i;0,-(65-x)V305xLi0 (x=10,15,20 and 25 mol%) have beer
prepared using the coaventional melt quenching technique and their thenmal structural and elecirical propenies wers
investigated (Frough HfTerential scanning calorimetry (DSC), Fourier transform infrared {FTIR) ond Impedanes
spectroscopy, respeclvely, The glass transition temperature increases with Li20 content and their values ranging
fror. 230 to 274°C. The difference between the orystallization temperature and the glass transition lemperature,
AT*Te-Tg, have also besn found that increasing with Li20 content. The increasing glass transition emperature 20l
AT ralucs ars indicated that the increase of the themal stability end rigidity of the glasses with increesing Li20. The
high temperatere elearical conduetivity hos been analyzed using Mott's small poloran hopping model and activation
cnergy values svere delenmined. :

INTRODUCTION

Glasses as =vell = large amount of transition metal oxides (TMQ) nommally exhibit high-clecirical
condug:ivity, which con be used for the memory switching and gas sensors (1], High conductivity up to ~107?
S/em ashieved. i such glasses shows that these glasses are semiconducting undeniably (2], Their elecirical
conduc ion meckanism has been explained mostly in terms of the small polaron hopping (SPH) model based on
the strang electran-phonon interaction at elevated temperature higher than half of the Debye temperature (3]
The tellurite baszd glasses comparatively exhibit high dielectric constant and electrical condustivity compare to
other glasses, which is pondered to be due to the unshared pair of electrons of the TeQ, growp that do not take
part in -he bonding [4] However, the addition of alkali cations into a larger amount of TMO contained glasses
makes them eledronic or mixed electronic-ionic conductors, which are of potential interest as cathode materlals
for solid state battery [5]. 1t has been well reputable that the clectrical conductivity depends apon
vanadivm/alkali cations (V/Li) ratios, is preponderantly electronic at high V/Li ratio, latter becomes all ionic
with increasing Li;O content [3]. In the present work we report that, thermal, structural and DC electrical
conduc:ivity of Ethium doped bismuth-vanado-tellurite glasses as a function of both frequency and temperature
using impedunce analyzer. ‘

EXPERIMENTAL

Analar grade chemicals of TeOj, Bi;0y, V205 and Li,O were used to synthesize the samples by convenfional
melt quenching method, The glass with the composition of 20Te0;-15Bi;0,-(65-x)V;04-xLi:0 (x=10,15,20,25
mol%) were taksn in £ poreelain crucible and it is placed in a furnace set temperature at 9C0°C for 2 hrs ond
stirring several times to ensure complete melting and homogeneity for the prepared glasses, The homogeneous
molten liquid wes cast into brass mould and quickly presses with another mould to get flat disss, These prepared
glass samples were, well polished for the conductivity measurements and powdered well far FTIR and DSC
measurzments.

The FTIR spectra of powdered plass samples were recorded at room lemperature by Nicolgt spectromeler
with 1 resolutioa of 02 em-1 in the wave number range 400 — 4000 ¢m-1 by using the scindard KBr pellet
method, The gless trar sition temperature was measured by DSC in the temperature ran 00 °C at the
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Abstract, The glasses of composition 20TeO5¢150i;04(65+x)Vy03-xLi0 (x=10,15,20 ond 25 mcl%) have beca
prepared wsieg the conventional melt quenching technique and their thermal structurol ocd eleclrical propertics were
investigated #hroush differential scanning calorimetry (DSC), Fourler transform infrared (FTIR) and Impedanes
spectroscapy, respeetively, The glass transition temperature increases with Li2O conleat and theie volues ranging
from 250 to 2742, The difference between the crystallization temperature and the gass tmnsitien lemperature,
ATwTe-Te. bave also been found that increasing with Li20O content. The Increasing glass transitlon tzmperalure und
AT values ars indiseted that the increase of the thermal stobility and rigidity of the gloszes with increasing Li20. The
high temparmwure dectrical conductivity has been snalyzed using Mott's smoll polaron hopplig mode und activaron
encrgy volues veere determined,

INTRODUCTION

Glasses 25 well as large amount of transition metal oxides (TMO) nommally exhibit high-electrical
conductivity, waicl can be used for the memory switching and gas sensors [1). High conductivity up to ~10?
Sfem achievad in sieh glasses shows that these glasses are semiconducting undeniably [2). Their electrical
conduction mechandsm has been explained mostly in terms of the small polaron hopping (SPH) model based on
the strong elsc-=cn-phonen interaction at elevated temperature higher than half of the Debye temperature [3].
The tellurite based 2lasses comparatively exhibit high diclectric constant and electrical conductivity compare to
other glasses, which is pondered to be due to the unshared pair of clectrons of the TeOy group that do not take
part in the boadirg $4]. However, the addition of alkall cations into a lorger amount of TMO contained glasses
makes them dlectorie or mixed clectronic-ionic conductors, which are of potential ‘nterest as tathode materials
for solid ststc Hatiery [5]. It has been well reputable that the clectricnl conductivity depends upon
vanadium/alkaR cafions (V/Li) ratios, is preponderantly clectronic at high V/Li ra‘io, latter becomes all ionic
with increasing Li;O content [3]. In the present work we'rcport that, thermal, structural and DC clectrical
conductivity of lizham doped bismuth-vanado-tellurite glasses as a function of btk frequency and temperature

using impedeice anelyzer.
- EXPERIMENTAL

Analar grade chamicals of TeOy, Bi;Oy, V305 and Li,O were used to synthesize #he samples by conventicnal
melt quenching method. The glass with the composition of 20T e0;-15B1;0,-(65-2)V,04-xLi;0 (x=10,15,20,25
mol%) were saken ia a poreelain crucible and it is placed in a furhace set temperature at 900°C for 2 brs and
stirring several fimes to ensure complete melting and homogenity for the prepared glasses. The homogeneous
molten liquid was czs: into brass mould and quickly presses with anather mould to g2t Mt discs. These prepared
glass samples were weell polished for the conductivity measurements and powdered well for FTIR and DSC
measuremens. =

The FTIR saeca of powdered glass samples were recorded at room tempercture by Niztlet spectromeler
with a resoleti=n of 0.2 em-1 in the wave number range 400 — 4000 cm-1 by using the Standard’KBr pellet
method. The glass L"znsition temperature was measured by DSC in the temperature rangg 80 to 400 °C at the
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Abstract. The glasses of composition 20T¢0;-15Bi,04{65-x)V;05-xLi;0 (x=10,15,20 and 25 mol%) have been
prepared using the conventional melt quenching technique and their thermal structeral and electsical properties were
investigated through differential seanning calorimetry (DSC), Fourier transform isfrared (F1:R) and [mpedance
spectroscopy, raspectively. The glass transition temperature increases with Li2O censent and sheir values ranging
from 250 to 274°C. 'The differcnce between the crystallization temperature and the glass tramsition temperatire,
AT=Te-Tg, have also been found that increasing with Li20 content, The increasing glass transi-ion temperature asd
AT values are i dicated that the increase of the thermal stability and rigidity of the glasses with i=ercasing LI20. The

high temperatu-e clectrical conductivity has been analyzed using Mott's small polaron hopping model and activatien
energy values were determined.

INTRODUCTION

Glasses as well as large amount of transition metal oxides (TMO) nommally exhibit high-electrical
conductivity, wh ¢h can be used for the memory switching and gas sensors f17. High co=ductivity up to ~10"
Sfem achieved im such glasses shows that these glasses are semiconducting undeniably [2]. Their electrical
conduction mechanism has been explained mostly in terms of the small polaren hopping {3PH) model baszd on
the strong electron—phonon interaction at elevated temperature higher thax half of the Debye temperaturs [3).
The tellurite bused glasses comparatively exhibit high dielectric constant and 2l2c-rical coadyctivity compare to
other glasses, which is pondered to be due to the unshared pair of electrons ¢f thz TeO, group that do not take
part in the bondisg [4]. However, the addition of alkali cations into a larger smount of TMO contained glasses
makes them electronic or mixed electronic-ionic conductors, which are of potentic] interest as cathode maerials
for solid state battery [S]. It has been well reputable that the electrical conducivity depends upon
vanadium/alkali <ations (V/Li) ralios, is preponderantly electronic at high V/Li ratio, laster becomes all ionic
with increasing _i;0 content [3]. In the present work we report that, thermal. structural and DC electrical

conductivity of lthium doped bismuth-vanado-tellurite glasses as a function of beth freqeency and temperature
using impedance analyzer. :

EXPERIMENTAL

Analar grade chemicals of TeO;, Biz0;, V,05 and Li;O were used to synthesize the samples by conventional
melt quenching method, The glass with the composition of 20Te03+15Bi,0;4€5-x)V,05-xLi;O (x=10,15,20,25
mol%} were taken in a porcelain crucible and it is placed in a furnace set temiperature & 900°C for 2 hes and
stirring Several times to ensure complete melting and homogeneity for the peepared glasses, The homogeneous
molten liquid was cast into brass mould and quickly presses with another moul¢ te get flat discs. These prepared
glass samples ware well polished for the conductivity measurements and powcered well for FTIR and DSC
measurements. % ;

The FTIR spectra of powdered glass samples were recorded at room tempesature by Nicolet spectrameter
with a resolution of 0.2 ¢m-1 in the wave number range 400 — 4000 cm-1 by using the standwrd KBr pellet
method. The glass transition temperature was measured by DSC in the tempe-ature 80 tg 400 °C at the
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Abstract, Holmium doped bismuth ~Tellurite glnsses of composition 85TeO2 - (13- x Bi203) - x Ho203, (x=0.1,
0.2, 0.3, 04 and 0.5 mod %) were prepared using the conventional melt quenching method. Fer the optical
applications, it is very important and essential to find the optical and physical properties of prepared glasses. The
influence of Ha3+ ipns on L1e optical properties of Nismuth - Tellurite plasses was stucied theough LV shsormption
speetra, In the UVevisible region of wavelength 200-1100 nm, obsorption speetra vere recorded @ the room
temperature. The physical properties such as refractive index, molar refioction and pelarizability of prepared set of
plass have been caloulated by using Lorentz—Lorentz relations. By the absorplion edge studics, the values of opiical

bandgap cwrgies have boer evalunted, Wilh respect 1o small variation of holmium (Ho3+) ion concentration the
non-linear vanations of the shave optical pacameters were discussed,

INTRODUCTION

Enhancing the physical end optical properties of Rare Earth (RE) doped inorganic glasses gain attentive
significance due to their petential applications In optical devices and laser technology [1-4] . The REs doped
plasses have been showed 2mission efficiencies due to electronic transitions betwzen 4f-4f and 4f-5d of RE
ions [5-7]. These transitior: gives malnly sharp fluorescence pattern from the ultraviolet (UV) to the infrared
region [8,9]. Also, glass materials doped with REs have mesmerizing and endless interest due 1o their unique
luminescent zehaviors and -wide range of uses in high density memory storage devices, infrared detectors,
biomedical diagnosties, lagers, sensors and optical communications [10]. As per the prior study, holmium doped
glass malcria s offer a extens ve range of applications in the area of telecommunication, X-ray imaging, sensors,
colour digplays, infrared deiection, medical diagnostics, data storage and solid-state lasers [11-13). Bismuth is
special and conventional maserial among the heavy metols and it can be considercd as undisruptive, harmless
and non-carcinogenic matesial [14]. Bi;O, based oxide glasses have been studicd greatly for optical propertics
since it works as both nepwork former and modifier [14-20). The high polarizability of Bi" cation made
bismuth to use in electronic application, ceramic production and “warm™ superconductors also it reveal useful
optical and clectrical properties like high refractive index, extended transmittance in the mid-infrared region and
high dielectric constant (16, 9,21], Glosses containing tellurite have been reported that, they show excellent
high linear ard non-linear refractive indices, low melting point and fine ransmission in IR regions due to which
they have vesy practical applications in the field of laser fiber amplifiers; aptical waveguides and non-lincar
devices compared to borophaspate, borosilicate, boro « bismuth and boro - tellurite glosses. Bismuth Tellurite

_glass is of great interest in cpoelcctronic devices due lo its low melting temperature (600-800 °C), far-reaching

glass formation range, high r:l‘r-acaivc- index ranging from 1.9 to 2.3, high physical and chemical firmness, and
nonlinear optical property [1,15,17].

In the present work we have been tried to report the consequences of HoyO; eoncent
and optical properties of bis ruth tellurite glass,
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Abstract, Holmium doped bismuth «Telluriie glasses of compasition B5Te02 » (15« x DI20T) « x 118203, (x = 0.J,
02, 0.3, 04 and 0.5 mol %) were prepared using the canventional melt queaching metind. For the optical
spplications, it is very important and essential to find the optical and physicol propenties of pecpored glasses. The
influence of Hod+ ions on the oplical properties of Bismull « Tellurite plasses was sudiec Arsugh UY absorplion
spectrn. In the UVevisible region of mwal,aaFu: 2001100 nm, sbsorpiion ypeetrs wirz recorded al the rosm
temperntuse. The physical propertics sweh os rofractive index, malar refroction and polarizab-lity of prepared set of
glass have boen ¢aleulated by using Lorentz-Lorentz relations. Dy the absorplion edge studies, the valucs of optical
bandgap energics have been evaluated. Wit respect ta small variation of Holmium (I103+; foa concentration the
niielinearvariations of the adave oplical parometers weee distussed. . ° !

INTRODUCTION

Enhunging the physical and optical properiies of Rare Earth (RE) doped inorganiz glasses pain attentive
significanse due 1o their potenilnl npplications [n optical devices and Inger technology {1=4] , The REs doped
glasses have been showed emission efMelencics due to electronic transitions between 4F-4f ind 45 of RE
jons [5-7). These transition givcs mainly sharp fuorescence pallem from the ultraviolel (UV) 1o the infrared
tegion [8,9]. Also, glass materiils doped with REs Iave mesmerizing and endless intevest due 10 their unique
Tuminescent behaviors and wide range of uscs in high density memory storage devizes, Infrared deiectors,
blomedieal dizgnostics, lasers, sensors and optical communications (10). As per the prise study, holmium doped
glass materials offer a extensive range of applications in the area of telecommunication. X-ray imaging, sengors,
colour displays, infrared detection, medical dingnostics, dala storage and solid-siate lasers [11<13]. Bismuth is
special und conventional material among the heavy metals and it can be considered &5 vadisniptive, harmless
and ion-curcinaenle material (14), BLO, based oxldy glasses have boen studied greatly or oplical propertles
since it works as both network former and modifier fl 4-20). The bigh polarizabllity of B’ catlon made
bismuth 1o use in electronic application, ceramic production and “warm” superconducters also it reveal yseful
optical and electrical properties like high refractive index, extended trunsmittance in the mid-infrared region and

" high dieeetric constan [16,19,21], Glasses contalning tellurite have been reported taat, they show excellent

high llinear and nonslinear refeactive indices, low meling polnt and fing transmisslon I IR segions due 1o which
they Have very practical applicatlons in the field of laser fiber ampliflers; optienl waveguides and non-linear
devices compared 10 borophospile, borosilicate, boro - bismuth and bore - iellurite glasses, Bisnudh Tellurite
glass [s of grest interest in optoelectronic devices due lo its low meliing temperature (600300 °C), for-reathing
glass formatloa ranje, bigh refractive index ranging from 1.9 1o 2.3, high physical anc <Femical fTrmness, and
nonlinear optical property [1,15,17). : £ ‘

In the: present wark we have been tried to report the consequences of HoyOy cofcentsetion on the phiysical
nnd optical propertics of bismuth tellurite glass, -
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Abstract. Holm:um deped bismuth <Tellurite glasses of composition BiTeD2 « (12 % BI203) « = Ha203, (x =01,
02, 0.3, 04 and 0.5 mol %) were preparcd using the conventional melt quenching method. For he optical
applications, it & very important ind essential Lo find the optical and physienl prepestics of prepored glzsses. The
influzice of Had+ ions on the optieal properties of Bismuth « Tellurite plasses was studied through UV ohzorption
spectra. In the UVsvisible region af mwelcn;ﬂr 2001100 1w, sbsorpiion spesirs weee recorded al the roam
temperature. The ahysical propertics such as refractive index, molar refeoction ape polorizability of prepared sel of
glass have been caleulated by using Lorentz-Lorentz refations. By the abisorption edge studies, the volues of optical
bencgap energies have been evaluated. Wil respect to small variztion of holmium {[1o3+) fos sencentration the
noiinear varizions of the abave oplical parimelers were discussed. ‘

INTRODUCTION

Enhansing the physical and aptical properties of Rare Earth (RE) dopec inorganic giasses pain attentive
significance due 10 (heir potentinl applications in optical devices and lnger teshnotogy [1=4] . The REs doped
glasscs have been showed emission efTiciencies due to electronic transitions between A4 wnd 46-5d of RE
jons [3-7]. These t-ansition gives mainly sharp fluorescence pattein from the ultraviolet {UV) to the infrared
region [8,9). Alsc, glass materials doped with REs have mesmerizing and erdless inlerest due to their unique
{uminescent behasirs and witde range of uses in high density memory starage devices, infrarcd detectors,
blomed eal diagnos ics, lasers, sensors and optical communications 110). As par the prior study, holmium doped
glass materials offe” a'‘extensive range of applications in the area of telecommanication, X-ray imaging, sensors,
colour displays, iaf-arcd deteclion, medical diagnostics, dala sterage and solid-state lasers [11-13]. Bismuth is
gpecial und conven ional material among the heavy metals and it can be comsidered as uncisruptive, harmless
and non-carcinogerie material (14], BL,O hased pxide plasses have been studied greatly for optical _ptes:enies
since it works as o0th netwark former ond modifier {18=20]. The high potarizabllity of Bi"* cation made
bismutl to use in edectronic application, ceramic production and “warm” superconductors also it reveal yselul
optical and electrizal properties like high refractive index, extended trunsmittance in the mid-infrared region and

* high digleciric constant [16,19,21], Glasses containing tellurite have been rzported that, they show excellent
high liisear and nan-linear refeactive indices, low melting point and fine transs vission in IR regions due to which
they have very prastical applications in the field of laser fiber amplifiers; cptienl wavegu des and non-linear
devices compared o borophospale, borosilicate, boro - bismuth and boro - wellurite glasses, Bismuth Tellurite
glass is of great irterest in opioelecironic devices Jug to ils low melling lempsrature (600-830 "C), fur-reaching
glass formation rerge, high refractive index ranging from 1.9 1o 2.3, high physical and cheonical fiemness, and
nonlingar optical groperty [1.15,17). .

In Lae present work we have been tried to report the consequences of HesOy coneegirg ion onthe physical
and optical propedties of bismuth tellurite glass., :
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) Abstract
Eu’* doped Celciwms aluminate nanophesphor was fabricated via souockemical rowe and characterized with
scanning clectros microscopy (SEM), X-ray diffraction (PXRD}, phasoluminescence (PL). PL excitation and
eniission specimay were studied to explore the PL properiics of Cadk:OcEY’" manophosphor. The PL emission
spectrum exkibet Getense peaks af ~ 577, 388, 613, 654 awd 702 nm, whick were assigned ‘e Iransifions of B ions
a5 $Dy = "Fr. "Dy = 'Fy, 1Dy = 'F and *Dy = "Fy respectively. The skromaticity cocrdinates of the synthesised
e 1o be (0,008, 0.393) and it corresponling correluted color fnmperature (CCTy was extimated

sample was prejecied

i be ~ 1300 K. which is suitable for warm while light display appscations. The Judd-Ofelt (J-Q) intensity
parantcters and Fedative charecieristics such as radiative liferime, trassilion probabifiies, branchisg ratios and

From aforemetscaed

lifetimes for the excited stales of B’ ions were cosmputed front the emission Specra using Judd-Ofelt (J-0) theory.

esults, CaAl;OxEsw* (5 mol %) nanophosphor can be regeraed as a promising red

phosphar, which is eppropriate in soiid state lighting and display devices ssing UF or bime chips.

" Keywords: Bie-mspired; Somocheniical route; Photoluminescence; LED.

1.0 INTRODUCTION

Nanotchnology asd Nanoscience logelber are showing
many promssing  spplications mainly in biology,
informalion lechsozy, sanoelectranics, medicinal field,
ete,, [1-3). Thesefore for future industrial sevolution the
blending of these v c=n be considered [4]. Alkaline carth
aluminates with bright photoluminescence 2t visigle region
have aliracied more inserest in recent years [§). Because of
their imponaat clecarmaic, optical and siructural propertics.
[6-8],

Traditional seusszs like incandescent and fluerescent
lamps were kaving ower luminous efficacy and hence very
sensitive to buman ey=s . Hence regular cfforts were made
by reserchers to Sinc ~fficient nanophosphors with unigue
propentics (9 -121

Calcium aluminate (CaAk04) develops more interest for
the rescarchers due to its promising epplications in the ficld
of WLED'Sopteal communicutions biological labeling
agents, low powss Laser therapy ele. (43 «15]. Further in
developing & new way to find clear image of latent finger

peints(LFPs} e nanematesils have been proposed wilh
whith we cam identi'y most useful ridge details[16]. In
general, pheteluminestenty observed in  phospliors are
assipned totee Fto for fio d transitions of lanthanides
ions. Along & this, leminescesce intcasity depends on the
the notuce of Gie host katice amwd site symuneicy.

Accordiag to litersture survzy, no results arc reported on
the synihesis of CaAkOq via ultrasound sonication method
hence in ihis work, CoAkOuEw” ranophosphor is
synthesized By this method using lemon juice o8 D
surfuctant. The methad is faund to be cheap, fast, simple
and safe. The swthesized nanophosphor is  well
characiesized by Powser XRD, DRS, PL studics.

2. EXPERIZIENTAL

CaALOs B (5 med %) nanophosphor was prepared by
ulirasound aesisted scaochomical route . The chemicals like
malylical grade Alussigfun gitrate [Al {(NOs)s 9HL0 (purity
09.0%)), Caleium fitaaty [Ca(NOshAHO (59.9%)),
Buropive ezide (§10;) /and femon juice as 3 suglactant
are taken in proped £aichicrietsic ratios. The metal nitrtes
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Numerical Investigations on Fluid Flow through
Porous Media and Empirical Correlation for
' Pressure Drop

Siva Murali Mohan Reddy.A, Venkatesh M, Kulkarni

Abstract: This paper presents a numerical investigation on
the effect of parameters like bed to particle diameter ratio, shape
of the porous material, porosity and particle diameter by which
the porous medium has been made on pressure drop. And the
direct empirical correlations for the same are established, Core
and annulus are the two shapes of porous medium considered
Jor investigation which are more popular in literature. It is
observed that all the three parameters show a positive effect i.e
reduction in pressure drop when their values are increased.
Further investigation shows that there is a critical bed to particle
diameter ratio beyond which the effect of shape of the porous
medium on pressure drop is negligible.

Index Terms: About four key words or phrases in alphabetical
order, separated by commas.

I. INTRODUCTION

Flow through porous media is already-met in
engineering and scientific areas of research. Representative
Fields of interest includes soil mechanics, filtration, and
evaporation of water from leaves. Correspondingly. Packed
beds are widely used in heat transfer devices and catalytic
reactors for heat transfer augmentation. Transport process in
a packed bed is known by the relationship between the
velocity of the fluid and pressure drop. The same
relationship can be applied to study fluid flow characteristics
through other porous media such as petroleum reservoirs,
soil, rocks, aquifer, and filters. Since the pressure drop in
packed bedsis very important and is directly related to the
pumping power, the pressure drop prediction must be done
using an accurate correlation. Darcy’s law gives the
relationship among fluid viscosity, rapid discharge rate
through a porous medium and pressure drop

AP n

AX" &k
where AP is identified as drop in pressure towards the
length AX of the medium, , t is the fluid dynamic viscosity,
Kk indicates permeability of the porous medium and Vs is
the shallow fluid velocity. This law can be precisely proven
by means of the homogenization explanation, by
Sanchez-Palencia and Tartar in 1980.
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After Many years of Darcy’s experiments, some
researchers identified the deviation in Darcy’s law when the
seepage velocity value increases beyond certain limit.
Reynolds conducted many experiments on nonlinear effects
induced by inertia forces in fluid flows through porous media
and it has been observed that nonlinear effects starts
appearing when the fluid flow velocity increases, keeping the
darcys law application limited to low velocity flows or
viscous flows. It has been observed that the relevant
parameter in Darcy's experiment is the Reynolds number
based on seepage velocity. The Pressure drop correlation
during uni-dimensional flow through a packed bed by
accounting the nonlinear effects is given by Forchheimer
equation.

AP . p
— ==V 4 CfpV?
T

Where Cf indicates the coefficient of inertia and p is the
density of fluid. Till date, many theoretical and experimental
correlations are obtained -o find the pressure drop in packed
beds. Among these the Ergun equation emerged as most
widely used empirically derived model. In this equation the
sum of the pressure losses obtained from the inertial and
viscous energy loss designated as total pressure drop.

& (-8 v

ST et

(1-€) pvz
: 5 2 +i (' 5 2z
AX S Dp = Dp

Phillips et al. [2] conducted experiments on fluid flow
through different types of sand stones and dimensions which
acts like a porous media and proposed empirical correlations
based on statistical analysis of large amount of experimental
data. These correlations are used to predict compressional
and shear velocities for fluid flow in 64 different types of
sand stones using only three parameters i.e effective
pressure, porosity and clay content. The work of Mouaouia
Firdaouss et al. [3] shows that, the nonlinear correction to
Darcy's law is quadratic ir. terms of the Reynolds number for
periodic porous media, whose period is of the same order as
that of the
Incorporation. This clai
Verified by compari
experimental results.
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Design Implementation and Analysis of non linear system
based power quality using LabVIEW.,

Nandan N, AM N agaraj’, Nagaraja B S°
123 gssistant Professor, Department of Electrical & Electronizs Engineering, DSCE

Abstract: ; .

In the present scenario the increasing existence of nonlinear loads and the increasing number of distributed
generation pcwer systems in electrical grids change the characteristics of vcltage and current waveforms,
which differ from pure sinusoidal wave. Poor power qualities affect Junctioning of utilities, different industrial
units, productioas, customer services and other system performance and operating costs. Monitoring of power
quality is esseniizl to maintain proper functioning of utilities, customer services and equipment’s. The target
here is to desigcr measuring systems and display the system parameters under distorted system conditions.
Harmonics arz measured and displayed using LabVIEW. The voltage and current are sensed using sensors for
various loads, which are then interfaced with the PC using DAQ (Data Acquisition) card and displayed using
LabVIEW. The Hardware implementation includes setting up of test systems such as diode bridge rectifier and
thyristor-based converter with various loads.

Key word: DAQ. LabVIEW, Power qualities, Harmonics.

Introduction

The aim of the pcwer system has always been to supply electrical energy to custamers. Earlier the consumers of
electrical energy were mere acceptors. Interruptions and other voltage disturoances were part of the deal. But
today electric power is viewed as a product with certain characteristics which can be measured, predicted,
guaranteed, imprzved etc. Moreover, it has become an integral part of our life. Modern world is heavily
dependent on the constant and reliably availability of electrical power supply. In the recent years, users of
electric power have detected an increasing number of drawbacks caused by electric power quality variations.
These variations already existed on the electrical system but only recently tkey are causing serious problems.
This is due to the increased sensitivity of equipment’s and devices used by customers. This end user
equipment’s are more interconnected in networks and industrial processes, that the impact of a problem with any
piece of equipment is much more severe.

Now the qualit of this power supply is becoming more important due to increasing sensitivity of the
equipment’s and devices used by the customers. Also, power quality of power systems affects all connected
electrical and electronic equipment’s and is a measure of deviations in voltage, current, frequency, temperature,
force, and torque of particular supply systems and their components.

Sustainable Erergy is the provision of energy such that it meets the needs of the future without compromising
the ability of futire generations to meet their own needs. It is required to Fave more efficient means of
converting and utilizing these energies. This will depend on the quality of power supplied and the impact of end
user equipmen:’s on that power

Power quality moritoring can help to identify the cause of power system disturbances and even help to identify
problem conditions before they cause interruptions or disturbances. Hence to improve power quality with
adequate solutions. it is necessary to know what kinds of disturbances occurred.




