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1. Introduction – Polymer nanocomposites are interesting materials for their diverse potential

applications in the electronic world [1]. Bismuth Ferrite (BFO) is an important room temperature

multiferroic material. Polyvinyl alcohol (PVA) is a widely used polymer due to its low cost, good

dielectric constant. Here, Tb and Mn codoped BiFeO3 (BTFMO) NPs are embedded in PVA matrix.

2. Experimental - Tb and Mn codoped BiFeO3 (Bi0.95Tb0.05Fe0.95Mn0.05O3) nanoparticles (NPs) calcined

at 550° C are synthesised by sol-gel method. Next, 2.0 wt% of BTFMO are grafted in polyvinyl alcohol

(PVA) composite film by solution casting method.  Here current conduction mechanism of BTFMO-PVA

nanocomposite film above room temperature is studied elaborately.

Figure 1 (a) FESEM image of BTFMO-PVA nanocomposite film, (b) Frequency variation of AC conductivity of the sample (inset shows temperature 

variation of ‘S’), (c) lnI - V curves at different experimental temperatures, (d) Jln  vs.
21E  plots at different temperatures. 

3. Results and Discussion - Variation of ac conductivity with frequency obeys Universal Dielectric

Response. Correlated barrier hopping is the dominant charge transport mechanism with maximum barrier

height 18 meV above room temperature. Variation of dielectric constant with temperature is more

prominent in lower frequencies compared to higher one. Interfacial polarization is the probable factor for

this kind of dielectric behavior [2]. Current-voltage characteristics of BTFMO-PVA nanocomposite film

are studied within the applied voltage range ± 30 V. Leakage current conduction mechanism can be

explained by Schottky emission (SE) model.

Table I 

Derived electrical parameters 303 K 333 K 363 K 383 K 403 K 

Schottky barrier height at zero applied fied 

( B ) (eV)

2.25 1.97 1.38 1.03 0.82 

optical dielectric constant ( r ) 0.67 0.41 0.20 0.18 0.13 

4. Conclusions - BTFMO-PVA nanocomposite film exhibits charge storage ability that has potential

application in electronic world. By adding BTFMO nanofiller in PVA matrix, enhanced electrical

properties can be achieved.
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