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Detailed abstract : Prussan Blue is known to be deposited electrochemically on the
electrode surface, producing a dense redox active layer. Snce the Prusian Blue modified eectrode
wasfirst reported by Neff in 19781 | different in sStu spectrodectrochemical techniques have been
widely used to investigate its electrochemical mechanismt? *
in 9tu Raman spectroscopic studies on it has been reported. In this pgper we try to characterize

1. But no research work related to the

the nature of thin Prussan Blue films on platinum substrates with in 9tu Raman gectroelec
trochemicd technique.

A Super LABRAM oonfocal microscopic Raman spectrometer (Dilor) with a He-Ne laser
(632.8 nm) and CHI604A eectrochemica Analyzer (USA) were used here. Cydlic voltammetry
was used to prepare Prussan Blue film modified platinum electrode. The platinum electrode po-
tentia was cycled at a scan rate of 50 mV/ s between 0 and 0.5V (vs. SCE).

Asshown in figurel, the in 9tu Raman ectra obtained here characterized two cycles of
voltammetric process of the Prusian Blue modified platinum electrode in a potassum chloride so-
[ution (1 mol/L) between 0.5V and - 0.1V (vs. SCE) with ascan rate 1 mV/s. The observed
gectra demonstrated the change of intensties and shiftsof those characteristic Raman frequencies
related to the coordination structures of Prusdan Blue and its reduced form, Prusian White.

From these gectra, intendty changes of those reated characteristic Raman lines character-
ized the stability and revershility of the Prussan Blue film obvioudy. As shownin Fig.2(a) , at
the beginning of the process, the characteristic Raman frequencies of Prusdan Blue remarkably
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appeared at 2089 cm™ ', 2 123 cm™*
and 2 154 cm™'. When the scanning
potentia arrived at the range 0. 20

0. 15 V, which is ssmewhat lower
than the reduction potentia of Prus
san Blue film modified platinum eec
trode, three peaks can be observed at
2058 cm ', 2 109 cm ' and 2 140
cm” ' repectively [ Fig. 2(b)]. Fi-
naly, as shown in Fig. 2(c) , at the
potential range of - 0.10 - 0.05
V , characterigtic peaks are located at

about 2048 cm™ ', 2 095 cm™ ' and 2
130 cm™ . At this moment , intens- F9.1 Three dimensona dectrochenical in 2iu Raman pectra
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of Prussan Biue imodified platinum eeciioce in L mol/L
KJ wlution (pH 4)

ties of these peaks decreased to their
minimum. These Raman frequencies
should be related to the reduced state
of Prussan Blue, i.e. Prussan White. Subseguently , with the potentia scanning inversy , the
intendties and shiftsof these characteristic Raman lines changed reversbly.
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FHg.2 In dtu Raman gectraof Prussan Blue modified platinum eectrode in a cyclic voltammetric
process. Thepotential range: - 0.10 0.50V (vs. SCE) , scan rate: 1 mV/s. (a) 0.50
0.46V, (b) 0.20 0.15V, (c) -0.10 -0.05V.

As a matter of fact , the basc structure of Prussan Blueisa threedimensona polymeric net-
work condg gting of aternating ferric and ferrousionson cubic lattice stes. Theferricion iscoordi-
nated to the nitrogen atoms, and the ferrousion to the carbon atoms, of the bridging cyanide lig-
ands. In the presence of potassum ion, a thin film of Prussan Blue [ KFeFe(CN)¢g], which is



1 : - 73 -

modified on a platinum substrate, can be reduced to Prusian White [ K;FeFe(CN) ] at 0.195 V
(vs. SCE). The structurd difference between Prussan Blue and Prussan White liesin that bridg
ing cyanide ligands are coordinated to iron ionsin different vaence states. Therefore, it wasin
ferred that the peakslocated at 2 089 cm™*, 2 123 cm™ ' and 2 154 cm™ * should be assgned to
the characteristic Raman vibrationd frequenciesof the bridging cyanide ligandsin the structure Fe
(11) - C=N - Fe(ll1) in Prussan Blue, and the peaks located at 2 048 cm™*, 2 095 cm™ * and
2130 cm” *to thosein the structure Fe(1l) - C=N - Fe(ll) in Prussan White.
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