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Materials exhibiting ferroelectric and piezoelectric properties are of immense attention due to their promising 
technology applications. Numerous new age materials like polymers, organic-inorganic hybrids and small 
molecules have been explored for this purpose to overcome certain limitations associated with ceramic ma-
terials. We have been interested in employing tetra-substituted organo- and amino-phosphorus(V) scaffolds 
for designing organic and organic-inorganic hybrid assemblies with ferroelectric properties. Employing axially 
symmetric pyridyl-functionalized dipodal amino-phosphorus(V) ligands, we were able to obtain a family of 
polar-ordered metal-organic assemblies in 1D-helical, 2D-layered 
and discrete architectures.[1,2] Utilizing pyridyl-functionalized tripodal 
phosphoramides, hierarchical assemblies of frameworks built on 
octahedral M6L8 type cages were obtained that showed ferroelectric 
anisotropic behaviour.[3] In another approach, we are interested in 
salts of phosphonium and ammonium cations for halo, oxo and and 
halogenometallate derived anions as simple ferroelectric materials 
and use them for the fabrication of mechanical generators. We have 
recently shown that the hexafluorophosphate salt of diphenyl diiso-
propyl phosphonium cation is ferroelectric with a remnant polariza-
tion of 6 μCcm ̶ 2. Interestingly, its various weight percentages com-
posites with poly(dimethyl)siloxane (PDMS) were shown to act as 
mechanical energy harvesting devices. A maximum output voltage 
of 8.5 V and output current of 0.5 μA was obtained for its 10 weight 
% device.[4] Currently, various polymer composite devices based on 
ferroelectric hybrid organic-inorganic systems are under investiga-
tion for mechanical energy harvesting applications.  
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Figure 1: Some pertinent metal-organic ferro-
electric assemblies from phosphorus(V) sup-
ported ligands (top and middle rows) and a ferro-
electric phosphonium salt showing mechanical 
generator properties (bottom row) 
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