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Dependence of thermophysical and thermoelectric properties 

of lead diiodide nanofilms on their thickness 
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The thermophysical and thermoelectric properties of nanometer planar 
structures (nanofilms) based on lead diiodide have been theoretically 
investigated with an emphasis on their changes when the nanofilm thickness 
changes. The heat capacity, entropy, free energy, thermal diffusion coefficient, 
lattice thermal conductivity, and thermoelectric figure of merit have been 
calculated as functions of the film thickness. For this purpose, analytical 
expressions for the dispersion dependences of acoustic phonon frequencies and 
group velocities in hexagonal quasi-two-dimensional nanostructures, obtained in 
[1] in the elastic continuum approximation [2], were used. 

It is shown that a pronounced size effect is observed for ultrathin 
nanofilms, where all the considered quantities demonstrate a nonlinear 
dependence on the thickness. The dominant contribution to the thermodynamic 
functions is provided by transverse shear and bending modes of acoustic 
phonons; while the dilation mode mainly determines the heat transfer and 
thermoelectric processes. 

The obtained results are in satisfactory agreement with the available 
experimental data and first-principles calculations of other researchers. The 
obtained results demonstrate the potential of phonon engineering to tune the 
thermophysical and thermoelectric properties of PbI2-containing nanostructures 
by controlling their thickness.  
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