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Abstract

In this study, gel-type and solid-type electrolytes will be developed
for the energy-saving electrochromic devices (ECDs). By using these
electrolytes, leakage problems will be eliminated due to its high
viscosity. The anodically coloring Prussian blue (PB) thin film and the
cathodically coloring poly(butylviologen) (PBV) thin film will be
utilized to obtain a complementary ECD so as to achieve the desirable
electrochromic properties. In terms of the electrolyte, poly(methyl
2-methylpropenoate) (PMMA) will be used because of its high ionic
conductivity and high transparency. Furthermore, the plasticizer
propylene carbonate (PC) also will be used since it exhibits high
transparency while rendering low volatility. If the weight ratio of
PMMA to PC is optimized, ideal electrochromic performance can be
expected. On top of this, the solid-type electrolyte succinonitrile (SN)
will also be incorporated since SN possesses high transparency and high
ionic conductivity. Nevertheless, crystallization of SN tends to render
the opaque grain boundaries that significantly sacrifice the transparency
of the electrolyte. To eliminate the crystallization, certain amount of
SiO, nanoparticles will be blended with SN. This approach is expected

to give the proposed ECD with a high optical contrast.
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Transmittance (%) at 545 nm

100

I v L) v L) v I
[ PB/0.1 M KTFSI+ 7wt% SiO_in SN/PBV —=— Bleaching state
90 - i ” : —#— Darkening state 7|
F ANAX = 240 DN
—A— AT
80 |
o B
70 _‘———-_______.\\ -
_____,__r—-d_
. ‘_‘—ﬁ_‘____‘\\l ‘\
- a— -—
50 | -
40 [—
30 |-
+  Maintains 71% of its initial AT with 135s steps after 5,000 cycles
20 |
10E . . E o
U i i L i 1 i 1 i
0 1000 2000 3000 4000 5000

Cycle (number)

Lz ABRS AL EPREREYT ERER

24 ABATRIBAELEDBEREHT Rl

Number of cycle T, (%) T, (%) Ty (S) . (S) AT (%)
1 73.12 10.58 10.47 9.14 62.54
5000 53.85 9.4 3.2 2.1 44.45
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BLOBEENTRS S A ZPREASIPRP
2 pERFEF 10 1 TA0 ) AR T BRI ET 40%0 L
(62.54%) - ‘546 5,000 Bl K 8 JEIRFFH T 2RGEE > 2 2R R

T~ X3

AFRMARRAEFIRLIRE PN AP R e AF R T A
BT 2 T2 47 REF 5 hT R > RAPF 62
EEB TR > IVRAFHRETOET L ATRI B E
B G oend Aringk o B BT AP 2R g fod & BT
e AN E o B AR R
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