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ABSTRACT

Lead Silver horate glasses were prepared in different Composition by using rapid quenching
method. The appropnate property of PEGs ~ Ag:0 - Bi0; having ratio A0 / 5.0y = 0 5. This
technique provides ihe understanding of gloss ransition and crystallization behavior of amorphous
solids. This cen be used as a qualiiy control for monitonng glass synthesis because the overall
behavior of the glass depends on glass transition temperature (T,) and the different phase formation in
the somples.

1. INTRODUCTION:

The structure of borate glasses is different than other glasses such as phosphates and silicates.
Soppe and Marcel (1986) sugrested that the structure of borate glasses heavily depend upon the
cooling rale of the melt through the range of glass transition temperature. The structure of glass was
proposed by Zackanasen (1932). In borate glasses B203 s a basic glass former because of 1 higher
bond strength, lower caton Her heat of fu valenee (=3) of B In boate plasses B>
tons tnangularly co-ordmate by oxygen to fom lasses casly. Tn B2O3 the uns are tnangles, which
are covalenly bonded 1a a random configuralion (Yawale of af 2000, Barde V S, Pakade S V ef af
2007Motke S G, Yawale S P ef al 2002)

The cvolution of the ionic conduction have been reported i (Agh~(AgO)~
(B:0n)1- ) glisses contunung nanocrystallies of a-Agl. The predomimant role of AwAgl
nonaparticals is diseussed (Kiyosh: Nozaki et al 2006; Zaceheo et al 2011)

The nature of charge carners and their transport numbers in glasses of fhe A,
has been studied by Sokolov, ot al (2006).
1t has been observed from electrons spin resomance experiment that Ag’ 1ons are capable of
trapping both (spes of eharge camiers elecizons and foles becomng the neuiral spe
Awtt Inborate glasses Pb* cations play the role of netvork modifier as w
work from BO4- telrahedral

O-B50y system

Ag+
as glass former 1

sl of lead s disrupted the gl

2. EXPERIMENTAL PROCEDURE:

The glasses of ditferent compositions were prepared from
and GR pgrade PHOL Appropi
wented on K Roy moniopa

ot AL20, (Sd [ine) AR grade, B0
ounts 1 male % of PhOs, Ap0 and B.0, 1n powder form were
wnee, Baving accuracy -0 00001 gand mixed thorouphly in acetone

dned

Ixiiie was taken 1n_porcelain cruible and heaed 3 mderie rae i 4n
scally remperature controlled muffle fumace, (Gallenkamp Co 1, Enpland) operating on
1CAS iy %

SISM, ALy
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CURHENT GLOR CIGWER- Spe ettice A
SR A eang p o § Tk tepe
present system s (100-3x) PEO;-xAz0-2x B T

Repeated grinding of mixture was
temperature, which depend on the composition ol inges between 923 10 1023 K. The
molien mass soaked al @ temperatuce 323K aba g point for two hours to achieve
homogeneity and 1o mimmize the dispersion of resistvity ‘of the maleria! The molten mass was then
finally, quenched between two flat surfaces of metallic block al raom lemperaiure in air.

he conducting siver pain apphied on two suifaces of the glass sample, provide iwo
clecirodes, without any ar gap between the surfaces of the sample The de clectrical conductivily is
messured by simple voltage drop method 1n the temperature range 353 10 513K,

“This technique provides the understanding of alss tansiton and erystallization behaviour of
amorphous solids. This can be used a5 o quality control for monitoring glass synthesis because he
ovent] behavior of the glass depeads on glass transition tempenture (T) and the differcal phase
formation m the samples,

°C The general formula of the
kept constant = 0.5.
homogenization. The melting

o

Glasses we generally prepared by sudden quenchitg technique. During cooling sich
glasses may undergo @ second order phase ensiiion called glass uansition ond tempersture ot which
{his occurs 1s called glass ransition femperature

RESULT AND DISCUSSION:
In the present work the calormetric inves!
temperature range of 303 to 1100 K at heats mn The differential canning
calorimetiie (DSC) cures of presen glasses are given infigures (oo ) for senes.  The DSC studies
relps in uncerstanding the glass trarsition and erystallizauon behaviour of solids.

20-B:0, glasse 15 made in the

o

Fig, (a) ¢ DSC curyes of Tend bhurate silver glasses scries
10PD0:-30Ag:0-601:0 far AO/B03=0.5

e A AR e

eyt

Fig (b ¢

DSC eur
25Ph 025




Fig(e) :
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DSC curves of lead borate silver glasses series
40PbO3-20A 1 0-40B,0; for Ag,0/B;0,= 0.5

oTA

Fig. (4) : DSC eurves of lead hor
S5PHO-15Ap:0-308;

N
NS

T e Un o5 o 3 Ut
Tempzratwn ()

e silyer glasses s
3 for Ag:O/B,0;

Fig. (€) : DSC curves of lead b
MPHO-10Ag:0-208:0

e silver glasses serics
Tor ARO/B;0; = 0.5
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Fig. (1) : DSC curves of lead borate silver glasses series
8EPOSAE0-10B,0; for AgO/B,0; = 05

Matenials that are obtained by cooling from the molien siale are called glasses amd peerly

have a smaller tendency fo crystaliized compared with these that can be prepared only by depusition. Iy

certain, cases this reluctance to crystallize m: 1 possible to heat the m al throuph ey
range of temperatare in to the higud state without any discontinuous change in propertes, Sk stalie
glasses may, however undergo o second phase fransformation, so called phiss twancion
(transformation) temperature (T,).

In the present work, DSC techmque has been employed to determine Tranition
temperature (Tp), change in heat capacity (ACp), cryztallization temperaure m), sallization
enihalpy (AHe) obtained from the thermograms are reporied m table for different campe s ol o]

silver borate glasses

Table : Thermal parameters for Ag:O/B20; = 0.5 glassies

Sr. [ Glass Composicion Tow T3 |ACp  |AN {Es
No. Wegt |60 (W) |G )
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ig. = Variation of glass transition temperature Ty
With A0 (mol%) for ratio Ag;0/B,05 = 0.5
The glass transition temperature (T,) decreases up 10 15 mol % of Ag0 and then increases
furthier for ratio Ag:0/B:05= 0.5 glasses, the decreasing T, with Ag:0 concentration suggested the
network strueture of glass and consequently ol hagher concentration of Aga0 more than 15 mol % the
(Ty) mereases sharply which 15 an mdication of strong network stucture of glass. 1t & noted that the
glass transition lemperature (T,) vanes from 336 to 558 97°C for entire series of glasses

ke vibrational frequency of the most mobile species
ten - According to the cluster model of glass ransition the.
the tissue is disorder and distorted regions of the glass
- Addition of metal oxide Agy0 increases the stability of the glass
25 compare 10 the undoped boron evide elass This fact 15 very much related fo the (T,) where & 15
Tower for undoped glasses

. The increasing (Tp) value afler specific mol % Ag:0 1 all the glasses of ihe senes, supgests
that with increasing composition of PhO; at e cost of AgO, strengthen the network sincture of the
elass which ultimately decreases tie formation of lle non bridging oxygen Vanation of change in heat
capacity (ACP) with Ag:0 mol% i1 glass transition region for the ratio Ag0/B:0s = 0 5is shown in
figure

3

e in

Fig. : Variation of ch

t capanity (ACP) with Ap:O (mal%)
0.5

in glass tramsition region far Fatio AgO/ B0, =
. Itys abserved that A O/B-0; = 0.5 the < specific Tieat nd s mirim 25
mols of Ag:0). The magitude of 4p 15 peicrally idicatve of the matare of banding and s hgher

and Jower for covalunt one tehicr magnitude

for imie ACD 1n these glasses mdicae

o of tonie bhond

. 1CAS - a1y
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Fig. : Variation of change in enthalpy (ATTc) with A

in glass transition region for ratio Ap0/B;0,
The area under exotherm: peak gives crysiallizanon enthalpy (3Hej The vanation of (4He) with
AgO mol % s shown 1 figures,, for the ratio Ag:O/B:03 = 0.5, glass senes The release energy AHc
are associated with the metstability of the glasses. Larger value of Allc are associated wath least
stable glasses. In the present glass systems AHg' values are comparatively fngher therefore these.

' glasses are least stable,

In DSC curves no prominani exothermic peaks are seen hut DDTA curve shows
excthermic peaks around 550°C and 630°C which could: be comesponds 1o
ApO.ABy0 and Ag:0.2B0; (Baulous er af 1971). This fact may be ¢
where the peaks are observed at 20 angles.

CONCLUSION: i it

The magnitude of AC, 15 gencrally mdicative of the natuse of

glasses and lower for covalent ones. The higher magnitude of AC, in: th es indicative of ionic

= bonding. The exothermic peaks gives crystallization enthalpy (All) The varation of s, with Ag:O

: mol% is presented. In DSC curves no prominent exofliemmic peaks are seen but DDTA curves shows

exothermic peaks around 550°C and 630°C which could correspond 1o the formation of Ap0-4B:05

and Ag:0-2B,0;. From the study of physical prapertcs it 15 observed that the density and molar

volume of all giasses studied are compasition dependent The density and Turie changes with

composition which sugsests that a1l he glas sl random network

structure, It is concluded that the glasses are not ause th of T, glass
transition temperature

(mnih)
5

ad 15 higher for fonic
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