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This study is about the systematic exploration lom t
electro-optical properties of viologen and its ation
to the solution-type [1] complementary electrochimm
device (ECD). Heptyl viologen (HV) [2] is chosen as
cathodic electrochrome and N,N,N’,N’-tetramethy-1,
phenylenediamine (TMPD) is incorporated as a
complementary anodic electrochrome. Conducting ITO
glass is used as a substrate. Cyclic voltammesrgliawn
in Fig. 1 and Fig. 2), potentiometry, gavanostatigthod,
and UV-VIS spectrometer were combined to study the
spectroelectrochemical properties of these two riadge
The obtained properties were used to find the prope
assembling and operating conditions for the ECD.

Side reactions, such as the comproportionation and
dimerization reactions of viologen, can be obserired
aqueous solution. Besides, the darkened HV#im
deposited on the cathode is not easily oxidizedhso
reversibility is not good. From these points of wje
viologen in aqueous system is not suitable for
electrochromic applications. But when the solvest i
replaced by propylene carbonate (PC) with TBABdde
reactions are not present and the reversibilitg detter.

In terms of electrochemistry, an applied cathoditeptial
of —1.3V (as shown in Fig. 3) is the best for daikg.

A darkening potential of —0.3V (as shown in Figist)
the best for TMPD oxidation. But the oxidized TMPD
tends to segregate because of gravity, leavingminde
solution inhomogeneously colored. Electron trantikes
place between darkening species "H\and TMPD*
without applying any voltage. The cell gap mustkiegt
thin enough or the cell will not bleach completbgcause
of iR drop.
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Fig. 1 Cyclic voltammograms of 0.05M HV(BEkin
PC with 0.5M TBABFR. Both redox reactions
are taking place.
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Fig. 2 A cyclic voltammogram of 0.05M TMPD
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Fig. 3 Current density responses of HV{Bfor
the reduced potential stepping from -0.9V to
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Fig. 4. Current-time responses of TMPD under
various oxidized potentials, ranging from

-0.6V~0V.



