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Lead Zirconate Titanate (PZT) and lead Lanthanum Zirconate Titanate (PLZT) have been prepared by 

following dry route method. XRD of the material gives the structure of ceramics its dielectric constant was 

measured. The recent developments in the field of ferroelectric ceramics such as medical 

ultrasonic composites, high displacement piezoelectric actuators, photostrictors and integrated 

circuits have served to keep the industry young amidst its growing maturity.  
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Introduction :Ferroelectric ceramics were born in the  

early 1940s with the discovery of the phenomenon of  

ferroelectricity as the source of the unusually high  

dielectric constant in ceramic barium titanate capacitors  

(Haerting 1999). Since that time they have been the  

heart and soul of several multibillion dollar industries,  

ranging from high dielectric capacitors to later  

developments in piezoelectric transducers, positive  

temperature coefficient devices and electrooptic light  

valves.Material based on two compositional systems,  

barium titanate and lead zirconate titanate have  

dominated the field throughout their history. The time  

period is from the early 1800s to the present  involving  

events from the early work on single crystal Rochelle  

Salt. Since the discovery of ferroelectricity in single- 

crystal materials (Rochelle Salt) and its subsequent  

extension into the realm of polycrystalline ceramics  

(barium titanate) during the early to mid- 1940s, there  

has been a continuous succession of new materials and  

technology developments that have lead to a significant  

number of industrial and commercial applications that  

can be directly credited to this most unusual  

phenomenon. Among these applications are high  

dielectric-constant capacitors, piezoelectric sonars and  

ultrasonic transducers, radio, gas ignitors, etc. The  

history of discovery of ferroelectricity (electrically  

switchable spontaneous polarization ) is a fascinating  

one that extends as far back as the mid- 1600s when  

Rochelle salt was first prepared by Elie Seignette in La  

Rochelle, France, for medicinal purposes. However, it  

was approximately 200 years before this water-soluble  

crystalline material would be investigated for its  

pyroelectric (thermal polar) properties, another half  

century before its piezoelectric (stress-polar) properties 
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would be uncovered, and finally another 40 years would  

pass before ferroelectricity would be first discovered by 

J. Valasek in this material. Rochelle salt was a popular 

material in these initial studies, because it was readily 

available and easily grown as large single crystals of 

excellent optical quality, but its water solubility 

eventually lead to its disuse in later years. 

(Valasek J (1921), Pillau S.O. 2003) 

Stoichiometric Calculations : 

Stoichiometry is the calculation of the quantities of 

reactants and product involved in a chemical reaction. It 

is based on the chemical equation and on the 

relationship between mass and moles. A chemical 

equation can be interpreted as follows: 

N 2(g) + 3H2(g) Z 2NH3(g) 

1 mol N2 + 3 mol H2 Z 2 mol NH3 (molar interpretation) 

Stoichiometric details 

In dry route method, oxide of divalent materials,  

monoxides of lead and acetone for oxygen are taken in  

stoichiometric proportion in a solid form and milling in a  

agate mortal pestle for about 8 hours. This sample is a  

new class of ferroelectrics of octahedral ABO3 group. 

(a)   Name of sample prepared - PZT (Lead Zirconium  

 Titanate) PbZr 65  0.35  3 

Molecular fraction required for 30gm- 

Chemical used-1. Zirconium Dioxide  (ZrO2),  

Molecular weight-123.22 gm /mole, Purity > 97%,  

(company- Loba chemie). 2.Lead Monoxide (PbO),  

molecular weight- 223.19 gm/ mole, Purity>98%, 
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