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1. Introduction – The potassium and sodium niobates (KNN) have become one of the most attractive 

piezoelectric materials to replace the lead-based ones; like PZT and PMN-PT which represent a risk to 

human health and environment [1]. Furthermore, the KNN ceramics possess a high Curie temperature 

superior to 400°C and a relatively high piezoelectric coefficient d33 [2,3]. However, to replace the lead-

based ceramics is necessary improve the piezoresponse in KNN ceramics. To achieve better behaviour is 

crucial understand how the piezoelectricity is affected by intrinsic (lattice) and extrinsic (domain wall 

motion) contributions [4]. The best results have been obtained introducing another perovskite in the KNN 

system reaching the phase transitions (rhombohedral-orthorhombic and orthorhombic-tetragonal) 

temperature to the room temperature. This mechanism imply that the two ferroelectric phases are 

energetically similar and then is produced polarization anisotropy due to the spontaneous polarization 

vector can switching to more equilibrium states [4].   

 

2. Experimental - Synthesis of 0.95K0.6Na0.4NbO3-0.05Bi0.5Ag0.5HfO3 compound was obtained by the 

solid state route. The structural (lattice parameters and atomic positions) and microstructural properties 

(average crystallite size and shape) were determined by conventional X-ray diffraction (XRD) line profile 

analysis. The Rietveld refinement method using the Fullprof suite software was applied to corroborate the 

phases in this composition.  The measuring of the d33 piezoelectric coefficient was performed by quasi-

static meter. 

 

3. Results and Discussion - The results from XRD could show the presence of orthorhombic and 

tetragonal phases and through a Rietveld refinement method could be possible quantify the phases ratio. 

Also, the d33 piezoelectric coefficient could be compared with the literature KNN pure ceramics and 

could show the improvement of piezoelectric response.  

 

  

4. Acknowledgments – J. G-D want to acknowledge to Consejo Nacional de Ciencia y Tecnología 

(CONACyT) Mexico; CONACYT master scholarship; CIMAV postgrad and Dr. H. Yan (QMUL, UK) 

for academic support.  J. G-D and G.H-P; thank to CIMAV and  CONACYT for their economical 

support.    

 

5. References 

[1] European Parliament , 2011. Directive 2011/65/EU of the European Parliament and of the Council of 

8 June 2011 on the restriction of the use of certain hazardous substances in electrical and electronic 

equipment Text with EEA relevance, s.l.: Official Journal of the European Union. 

[2] Saito, Y. et al., 2004. Lead-free piezoceramics. Nature, Volume 432, pp. 84-87. 

[3] Rӧdel, J. et al., 2009. Perspective on the Development of Lead-free Piezoceramics. J. Am. Ceram. 

Soc., 92(6), pp. 1153-1177. 

[4]  Damjanovic, D. 2005. Hysteresis in Piezoelectric and Ferroelectric Ceramics. In: I. M. a. G.Bertotti, 

ed. The Science of Hysteresis. Lausanne: Elsevier, pp. 338-465. 

 

 

. 

 

mailto:johana.gallardo@cimav.edu.mx
mailto:j.y.gallardo-duran@stu20.qmul.ac.uk

