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Effect of Sodium Iodide Dopant Concentration on the Electrical Behavior

of AgPO3 Glassy Networks
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The ionic and dielectric behavior of (AgPO3)(1−x)−NaIx (x = 0, 0.02, 0.04, . . ., 0.14) systems were tested

in the frequency range of 1−106 Hz at different temperatures using impedance spectroscopy technique. Samples

were prepared using the melt quenching method to obtain the desired ratios between Nal and AgPO3. Results

of impedance measurements showed a switching from resistive-like (at low frequency) to capacitive-like (at
higher frequency) behavior with a single relaxation peak that shifts to higher frequency with increasing either

the temperature or the dopant concentration. In addition, the Nyquist plots showed a decrease in the values

of the bulk resistance of the samples with increasing temperature and dopant concentration. The measured AC-

conductivity shows a cross-over at frequency f > 105 Hz. The conductivity shows an increase as function of

temperature regardless the frequency range and it is almost constant at low frequency up to the crossover frequency,

in addition to that, the power law dispersive behavior was also observed at higher frequency ( f > 105 Hz). The
DC-conductivity can be explained in terms of silver ions successful diffusion process that take place due to the

applied alternative electric field. On the other hand, the diffusion controlled relaxation (DCR) model can be used

to explain the power law conductivity. Finally, the values of the activation energy calculated from the linear plot of

Arrhenius equation were found to decrease with the dopant concentration from 0.65 eV at zero concentration to

0.36 eV at 14% concentration.
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