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ceramics are synthesized by sol-gel auto-combustion technique and sintered at a temperature of 900 o C for 45 min using microwave furnace. The X-ray analysis confirms single phase hexagonal structure and the crystallite sizes are found to be varying between 34-54 nm. The Nyquist plots exhibited two relaxation region: one is attributed to electrode polarization, while the other is attributed to the effect of grain and grain boundary on the electrical properties of the present series.

Introduction.

The hexagonal ferrites have the general formula M-Fe12O19 (M = Ba, Sr and Pb). These hexaferrites have got potential applications in various fields due to large coercive field [START_REF] Hussain | Structural and electrical properties of Pb-doped Srhexa ferrites[END_REF]. The electrical and magnetic properties of hexagonal ferrites are affected by the synthesis technique, chemical stability, substituent cations and average crystalline size [START_REF] Faiza Aen | Effect of holmium on the magnetic and electrical properties of barium based W-type hexagonal ferrites[END_REF]. Alamelu et al [START_REF] Mangai | Impedance and modulus spectroscopy studies of cobalt substituted strontium hexaferrite ceramics[END_REF] investigations dielectric and impedance properties of M-type hexaferrites of Sr hexaferrites and reported that the non-magnetic properties such as impedance spectroscopy, dielectric constant and loss almost depend upon the preparation technique, sintering temperature and time and doping element [START_REF] Mangai | Impedance and modulus spectroscopy studies of cobalt substituted strontium hexaferrite ceramics[END_REF]. The present article focuses on the structural and impedance behaviors of cobalt doped Pb1-xCoxFe12O19 synthesized by sol-gel auto-combustion technique followed by microwave sintering.

Experimental Procedure. In order to prepare M-type Pb1-xCoxFe12O19, Pb (NO3)2, Co (NO3)2.6H2O, Fe (NO3)3.9H2O, C6H8O7 and distilled water are taken as the raw materials. Three different molar ratios of Pb1-xCoxFe12O19 are chosen as 0.75:0.25:12, 0.50:0.50:12, 0.25:0.75:12, and are synthesized according the procedure mentioned in our earlier work [START_REF] Prathap | Multiferroic properties of microwave sintered PbFe12-xO19-δ[END_REF]. The samples are characterized using X-ray diffractometer (XRD, BRUKER, λCuKα= 0.14518nm) and HIOKI 3532-50 LCR HiTESTER (Japan) for structural and impedance properties respectively.

Results and Discussions.

Structural properties. The XRD patterns of the synthesized cobalt doped lead hexaferrites material is presented in Fig. 1. The observed diffraction maxima and obtained miller indices (h k l) are corresponding to the diffraction lines of hexagonal structure. The products have the peak corresponding to basis of the lead hexaferrites (hexagonal; space group P 63/mmc) [START_REF] Prathap | Multiferroic properties of microwave sintered PbFe12-xO19-δ[END_REF]. The lattice parameters (a=b & c), crystallite size (D), unit cell volume (icell), X-ray density (ρx), bulk density (ρb) by Archimedes law and porosity (P) are calculated and tabulated in Table.1 using the standard formulae [START_REF] Prathap | Multiferroic properties of microwave sintered PbFe12-xO19-δ[END_REF]. The crystallite size is found to be varying between 34-54nm. Irregular variation of lattice parameter reflects on X-ray density and unit cell volume. The bulk density is increasing with increase of 'x' value due to decrease of iron atoms while the porosity decreases slightly. Impedance Spectroscopy Analysis. In order to understand the dielectric relaxation behaviors of Pb1-xCoxFe12O19, the impedance spectra is recorded in the frequency range 100Hz to5MHz and temperature 483 to 543K. Impedance spectroscopy gives information about grains and grain boundaries. The effect of these relaxations is better understood from complex plane analysis of impedance [START_REF] Mangai | Impedance and modulus spectroscopy studies of cobalt substituted strontium hexaferrite ceramics[END_REF]. In this regard Cole-Cole plots are drawn (Fig. 2) for complex impedance i.e., between Z' and Z" at various temperatures. The inquest plots exhibit semicircle arcs. With their centers below real Z' axis indicating non-Debye type relaxations [START_REF] Mangai | Impedance and modulus spectroscopy studies of cobalt substituted strontium hexaferrite ceramics[END_REF][START_REF] Babu | Microwave assisted solid state reaction method: Investigations on electrical and magnetic properties NiMgZn ferrites[END_REF]. Hence, this result also confirms the single semi-conducting with a spike attached attributing to the dominance of grain resistance in the material nature. It happens owing to the contribution of conductivity of grain and grain boundary. 

Fig. 1 .

 1 Fig. 1. XRD spectra of Pb1-xCoxFe12O19 (x= 0.25, 0.50 & 0.75).

Fig. 2 .

 2 Fig. 2. Shows Cole-Cole plot for all hexaferrites compositions.

Table 1 .

 1 XRD data of cobalt doped Pb1-x CoxFe12O19.

		0.25	0.50	0.75
	D (nm)	34	34.6	54.6
	a = b (nm)	0.5343	0.5687	0.5809
	c (nm)	2.164	2.459	2.278
	Vcell (nm) 3	0.6587	0.6931	0.6522
	ρx (g/cm 3 )	5.274	5.206	5.513
	ρb (g/cm 3 )	4.302	4.573	4.389
	Porosity (P)	0.350	0.261	0.287
	c/a	3.655	4.322	3.902
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