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Exploration of salinity-gradient-energy electric-generator functions of
coordination-polymer nanofilms using water evaporation
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This study has focused on ‘ Salinity Gradient Energy (SGE)’ , derived from
the hydration energies of Na+. The SGE power generation has been explored using a
pseudo-single-crystalline thin film (PSF) prepared by spin-coated Prussian-blue (PB) nanoparticles
on a glass substrate. An SGE cell comprises top-bottom carbon-paste electrodes on the PSF. When the
bottom side is immersed in a NaCl aqueous solution, generated voltages are significantly larger than
that in water without NaCl. This phenomenon is driven by the semiconductor character of d-1t
bonding frameworks and oxidation-state change between Fe(ll) and Fe(lll). In a plausible mechanism,
different hydration-number Na+ appears in lattice spaces and interfaces between PB nanoparticles.
The ?radient in the Nat+ distribution is a driving force to generate voltages. The distribution of
the low-hydration-number Na+ in the top side of the PSCF can induce Fe(ll) states, and vice versa in

the bottom side.



Salinity Gradient Energy (SGE)

SGE
(787 kJmol) NaCl Na*
(EDL) EDL
(PB)
(PBA) d-n
(i)PB PBA

1 (ii) 1.PB

~100
(i)
B H27 29 PB il e

Grain-Boundary-Free Super-Proton Conduction of

a Solution-Processed Prussian-Blue Nanoparticle Film
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