CHAPTER VII

Summery and Scope of the Future Work

7.1 Summery

In the recent past, a great deal of interest has lgenerated in developing novel
solid-state ionic conductors at intermediate terajees between 400 and 600 °C.
The broad objective of our present research wotk sudy the effects of doping on
bismuth vanadate to obtain a material exhibitirghtoxide-ion conduction and hence
establish its prospective applications in variookdsstate devices. In particular, this
dissertation work focuses on the variation in eleat conductivity, phase transition
behaviour and phase stability induced by dopingishuth sites. As we have already
mentioned that the investigation on the effectssobstitution at Bi site on the
microstructure and its correlation with ionic contivity were less emphasized, we
undertake to study the dependence of electricapestes and phase stabilities
(polymorphic transition as well as thermal deconipms) of doped and undoped
bismuth vanadate BWME.V, Oi115 (ME=Li, Ca, Ba) on temperature and time for
different compositions. The findings of the disagdn work are summarized as

follows:

1. For the undoped compound, 850115, the room temperature XRD pattern reveals
a-phase of orthorhombic structure with cell paramsete= 5.521, b = 5.598 and ¢ =
15.243.

2. The SEM micrograph of the parent compound (giateat 800°C) shows fairly
developed grain with good grain to grain connettivi

3. The DSC study on the undoped sample confiims> f and f — y phase
transitions. It is to be noted that all the sampgieslied in our research work exhibit

hysteresis behaviour.
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4. The conductivity of the parent compound increaseth the increase of

temperature. All these results fairly agree witheotreported values.

3. For the monovalent metal {fj doped BjV,01; system, doped composition with
x=0.1 possess orthorhomhiesuperstructure anglpolymorph is found to be partially
suppressed in the substitution range 2 at room temperature.

4. The conductivity of all the doped specimensighér than the parent compound in
the intermediate (380C to 470°C) as well as in high temperature region (above 500
°C). The highest conductivity (1.6 x ® cm®) with respect to the parent compound
is obtained for x = 0.3 at 43(C.

5. In the low temperature region (below 380D) also the conductivity of the doped
specimen except x = 0.4 is higher than the parempound but gradually decreases
with increasing dopant concentration. This mightdoerelated with the increasing
grain boundary contribution (sintering temperataféhe samples decreases with Li

content).

6. For the Ca doped system {BCa\V,0115; 0 < x < 0.4), the composition3> 0.3

show orthorhombia-phase ang-phase is stabilized for the composition 0.4.

7. The conductivity of the samples<0.2 is higher than the parent compound and for
x > 0.3, it is lower than the parent compound (thraughthe entire temperature
range, i.e., 200 - 600 °C). The highest condustiwith respect to the parent
compound is observed for x=0.2 sample (Ca dopeit) W10 S/ cm'at 470°C.

8. The Ba doped series the compounds possesstwithbica-phase. Howeven—f

phase transition is partially suppressed for cortipos x> 0.3.

9. In the low temperature region (below 470 °Ck tonductivity of the doped
specimens except x = 0.4 of Ba doped series, isdfda be higher than the parent

compound.

10. In the high temperature region (above 520 t6¢, conductivity of x = 0.1

composition is higher than the parent compounddewieases with the increasing Ba
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concentration. The highest ionic conductivity (1L8% S/cm') with respect to the

parent compound is obtained for x = 0.1 compositib460°C.
11. The dielectric behaviour of Ba doped seriegats/ferroelectricity in the material.

12. The modulus and ac conductivity plots obtaifeedhe solid electrolyte systems
BisxMexV20:115 ; 0< x < 0.4 (Me = Ca, Li, Ba) were typical and similar tteose
exhibited by other solid electrolyte.

13. The frequency dependent conductivity behaveauggests that the conductivity

relaxation mechanism is temperature independent.

14. The study on the electric modulus for differéatmperature data indicates
relaxation mechanisms possess same thermal enalighe corresponding dynamical

processes are temperature independent.

7.2 Scope of the future work

In this dissertation work we have investigated éffects of monovalent and divalent
dopants (at Bi-site) on oxide-ion conductivity gotthse stability of bismuth vanadate
solid solution. The investigation on physical pndj@s of solid electrolyte is very
much important in designing a more favourable BIMEX/ In this context, high
resolution XRD and high temperature XRD (HT-XRD)absses are suggested to be
important for further understanding of oxide-ionndaction and formation of

different polymorphs.

Our future work will focus on optimization of thérctural and electrical behaviour
of BIMEVOX system by substituting higher valanceicas for Bf*. We will also
continue our previous work by carrying out high parature X-ray diffraction
analyses to provide a clear insight of on the rarge, B andy-phases and fitting of
the impedance data to calculate the contributiomfbulk and grain boundary.
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