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Introduction

Conducting polymer has been extensively investigated
in the last 20 yeas. Recet advances in the field of the
conducting polymers have led to a variety of material with
greder potentials for pradicd applicaions.

Intensified reseach efforts have been developed on
eledrochromic devices in recent yeas, since they can be
used for a variety of applicdions where the light
modulation effed can be used [1, 2]. An eledrochromic
device is an eledrochemicd cdl, composed of opticdly
transparent eledrodes coated with complementary
eledrochromic materials [3] and separated by an
eledrolyte, which may be liquid or solid.

In the present study, we asembled an all-solid-state
sandwichlike structure device with a cdl configuration:
ITO/PDMA || PEO-LiCIO, || WO4/ITO. In this system, the
PEO-based eledrolyte provides anions to compensate the
oxidative doping of the polymer eledrode axd WO, ads as
the opticdly passive ion storage dectrode. Cyclic
voltammetry was used to charaderize the single dectrode,
ITO/PDMA, ITO/WO; and the device Double potentia
spedrochronoamperometry was used to determine the
response time of the mloring-bleaching process of the
device The opticd stability at coloring/bleating state was
established. In-situ spedroeledrochemical studies were
used to determine the opticd contrast of the device

Results and Discussion

We aembled the device ITO/PDMA || LiClO4-PC-
PEO (400,000) || WO3/ITO using transparent ITO
eledrodes coated with a film of oxidized PDMA (green).
The aeaof the dedrode was kept as 4.0 cm?. Initialy, the
device was charaderized by cyclic voltammetry by cycling
the potential in therange — 1.5V to + 1.5V (ITO/PDMA
vs. ITO/WQO;). Thedeviceis pale yellow at —1.5 V and dark
green at + 1.5 V. From the dharge used for coloring (Q,
anodic charge) and bleading (Qp, cahodic charge) in the
device, the clumbic efficiency (CE) was found to be 92 %.

Transmittance spedrarecmrded at + 1.5V and - 1.5V
(Fig. 1) give an opticd contrast of 21 % (at 770 rm) for the
device which was close to the opticd contrast of single
eledrode (23 %). A double potentiad step
chronamperometry was performed to evaluate the response
time of the device ad its gability during repeaed cycles.
Potential was stepped between -1.5 V to + 1.5 V with a
residence time of 30 s. The opticd contrast (AT %) at 770
nm was monitored. Fig. 2 represents current-time and % T
(770 nm)- time profiles for the device a different repeaed
cycles. From Fig. 2, it can be seen that for the @loring
process the airrent decay exponentially reades zero after
16 seconds, whilst for the bleating process the decay to
read zero current was only 4 seconds. This indicates the

imA

faster dedoping of PDMA* ClO, and deinsertion of Li* ion
from WO;. During the bleaching process the transmittance
reades a value of 68 % within 10.2 s. In the mloration
process the transmittance readies a minimum value of 43
%. Here again, bleaching seems to have faster response than
coloration. This gives an opticd contrast of 25 % for the
device The shape of transmittance changes with time
during coloring-bleading processes of the device signify
the differences in rate of these two processs. Bleaching
process $iows a linea change whilst the wloration has a
tail at the end of process(Fig. 2).
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Fig. 1. Transmittance spedra of the device
ITO/PDMA//LiCIO,4-PC-PEO (400,000)//WQO4/ITO during
the voltammetric scan (-1.5V and + 1.5 V).
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Fig. 2. current — time (@) and Transmittance — time (b)
profiles of the device recorded during double step
spedrochronoamperometry.



