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Prussian blue (PB = iron hexacyanoferrate) pigment, with its three-century history, is
recognized as the first synthetic coordination compound, which presents a remarkable blue
colour. Multi-functionalities of PB and its analogues (PBAs) have recently renewed scientific
as well as industrial interests, such as electrochromic displays, electrocatalysts, secondary
batteries, ion~ and bio-sensors, photo-magnets, and hydrogen storage. However, insolubility in
common solvents is such a salient demerit that direct manipulation of the pigment for practical
functional electronic devices has been discontinued. Consequently, the functional applications
of PB (and PBAs) have remained limited to electrodeposited films in many cases. A method is
needed to disperse PB into a solvent as nanoparticles, creating a nanoparticle ink, for the
dévelopment of new PB based devices that can be designed with fine patterns or films using
advanced printing techniques, .g., ink-jet printing.

Historic PB pigment is easily obtained as an insoluble precipitate in quantitative yield
from an aqueous mixture of Fe** and [Fell(CN)s)* (Fe?* and [Fe (CN)gJ*). It has been found
that the PB pigment is inherently an agglomerate of 10~20 nm nanoparticles, based on powder
X-ray diffraction (XRD) line broadenings and transmission electron microscopy (TEM)
images. The PB pigment has been revived as both organic solvent- and water-soluble
nanoparticle inks. Through crystal surface modification with aliphatic amines, the
nanoparticles are stably dispersed from the insoluble agglomerate into usual organic solvents
to afferd a transparent blue solution. Identical modification with [Fe(CN)s]* yields
water-soluble PB nanoparticle. A similar ink preparation is applicable to Ni-PBA and Co-PBA
(nickel and cobalt hexacyanoferrates). The PB (blue), Ni-PBA. (yellow), and Co-PBA (red)
nanoparticles function as three primary colour RYB (Red/Yellow/Blue) inks. The surface
modified nanoparticle ink is suitable for fabrication of the PB-based electronic devices using
the fine printing techniques. '
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