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WG; thin films are well known electrochromic (EC)
materials due to its brilliant EC properties. Tylig EC
devices are composed of a first transparent conauct
oxide (TCO) layer, an EC layer, an ion conductarica
storage layer and a second TCO layer. While
complementary EC devices have two EC layers,
cathodically colouring layer (e.g. WJ0as the first EC
layer and anodically colouring layer (e.g. NiOOHK)the
second EC layer and the ion storage layer, an@thes
devices exhibit high EC performance. However, y4@d
NiOOH are inconsistent in chemical properties. NKD®
stable in basic solutions, while W@ rather stable in
acidic solutions. In our previous study, \A/in films
prepared at a substrate temperature of 200 °Citedhib
stable durability and good EC properties. The psepaf
this study is to investigate the effects of eldgtm
solutions on the EC cycling stability of the Wihin
films.

WG; thin films were prepared onto TCO-coated glass

substrates using reactive R.F. magnetron sputtering
process. W target was sputterd in oxygen atmosrate

WO; films were deposited at a substrate temperature of

200 °C. In this study, all the films were approxieta
100 nm thick. Prepared WGhin films were cycled in
acidic and neutral electrolytes in the pH rang8-6f
USing HSO,, KsSOy, NSOy, H,SO+KLSOy and
H,SO;+Na,SO, aqueous solutions.,BO, and NaSO,
were added as supporting electrolytes to maintain a
constant conductivity of the electrolytes (approxiaty
10 S/m).

Figure 1 shows the transmittance change ot
thin films during cycling up to 100 cycles in diféat
aqueous electrolytes. A stable and good EC cyeliag
obtained in the weak acidic solution (pH 3). Nedinky
same results were observed at pH 4. In strongacidi
solution (pH 0), the Wexthin films exhibited high
transmittance change at early cycles. However, it
dissolved rapidly after 50th cycle. In this pH @gi WG;
was dissolved and formed cationic species [1].dutral
solution (pH 6), the Wexthin films exhibited quite little
transmittance change even at early cycles anewst
no transmittance chage after 20th cycle.

Cyclic voltammograms (CV) at 5th and 100th eyof
the WG thin films cycled in different electrolytes are
shown in Figure 2. In weak acidic solution (pH &),
stable CV curve was obtained up to 100 cyclestrbng
acidic solution (pH 0), although large currentrisger
charge) was observed at early cycles, it becamdémuc
smaller at 100th cycle due to the dissolution efWiO,
thin films. In neutral solution, the W@hin films hardly
showed redox reactions. In theS0,+K,SO, solutions,
the EC properties of the W@hin films degraded faster
than the films cycled in the J80,+NaSQO, solutions.

These results showed Win films prepared at
substrate temperature of 200 °C exhibited good EC
cycling stability during 100 cycles in weak acidic
electolyte solutions of pH 3-4. In strong acididareutral
electrolyte solutions, however, the Wihin films were
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dissolved and their EC performance was degraded onl
after several tenth of cycles.
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Fig. 1. EC cycling stabilities of WQhin films in (A) strong
acidic (HSO,. pH 0), (B) weak acidic ($50,+K,S0O;, pH 3) and
(C) neutral (kSO;, pH 6) electrolytes.
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Fig. 2. Cyclic voltammograms of W@hin films in (A) strong
acidic (HSOy. pH 0), (B) weak acidic ($50,+K,SOy, pH 3) and
(C) neutral (KSO,, pH 6) electrolytes.



