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# X M B Structural and Functional Control of Prussian Blue and Its Analogs

~Nanoarchitecture of Coordination Polvmer Nanoparticles~

Over three centuries, the multifunctionalities of Prussian blue (PB) and its analogs
(PBAs) have resulted in recently renewed scientific and industrial applications.
Systematic control of the metal composition ratios of PBAs has been an essential
factor to create a variety of electronic and
magnetic interactions via the cyano-bridged
d-c and d-m bonding network. To fabricate
thin films and fine patterns of such
functional materials, the importance of
printed electronics has globally increased
because wet techniques, represented by
ink-jet printing, will provide simpler, Figure 1. Surface unsaturated coordination
greener, and more versatile processes. sites on PB nanoparticle.

In my doctoral thesis, I have reported preparation of dispersible PB and PBA
nanoparticles (NPs) using surface unsaturated coordination sites (Figure 1) into
greener solvents, and its functional control using crystal inside metal composition.

Dispersion Control of Surface-charged PB NPs into Greener Solvents

The insoluble PB was dispersed into greener solvents as surface-charged
nanoparticles via their surface modification using [Fe(CN)¢]* and various
alkylamines. The butanol-dispersible PB 035 |
nanoparticles afford homogeneous 03 1 {}

spin-coated films on various substrtates. 025 1
The chemicorbed n-propylamines of the
PB NPs are thermally released at 100 °C
from their surfaces to present stubborn

electrochromic PB films adheing on the — Lt —_ . .
substrate via mutual coordination-bonding 005" £ s0n 7°° L
networks. The PB spin-coated film shows Havelengh fom
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Figure 2. UV-vis absorption spectra of the
spin-coated film of the PB nanoparticles via
and colorless. electrochemical redox reaction cycles.
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Preparation of Mixed-metal PB NPs
Mixed-metal PB NPs, Fe,Ni,[Fe(CN)¢]2-zH20
(x +y =3, z = 8-12)(Figure 3), were dispersed
into water and s-butanol. In their transparent
dispersion solutions, a systematic bathochromic
shift of charge-transfer bands due to the
Fe-CN-Fe!  components was observed
depending on the metal composition ratios of Fe
and Ni.

PB is generally decomposed under alkali OH Figure 3. FeNi mixed-metal Purssian
conditions. It is revealed that FeNi mixed-metal blue nanoparticle.
PBA has a resistance property against OH™ and
shows a high electrochemical activity for HoO» catalytical decomposition.

Synthesis of Water-dispersible Copper PBA NPs and Electrochromism of The Thin
Films

Cu-PBA has been synthesized as an 100 ¢
insoluble aggregated solid of NPs. The
Cu-PBA NPs bore negative
surface-charge  via  their  surface
modification using [FeII(CN)6]4' and
were stably dispersed into water from the
insoluble solid. Spin-coated thin films
consisting of the Cu-PBA NPs on ITO ° & 12%me1lssoecon2d40 300 360
glass substrates showed rteversible Figure 4. Time course change in transmittance
electrochromism between red (reduced at 480 nm (a) and 410 nm (b) of the spin-coated
form) and yellow (oxidized form) film of the Cu-PBA n.anoparticles under applied
(Figure 4), The spectroscopic two alternate potentials.

investigation revealed that the reduced form of Cu-PBA was a mixed valence form
included Cu(T) and Cu(lI).
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