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Abstract : The durability problem of Prussian blue in non-aqueous Li*-based electrolytes has been due to the deg-
radation of the Prussian blue electrode matrix during the insertion/extraction processes by Li*. In this work, we
designed and synthesised the Prussian blue without reducing the electrochromic performance in non-aqueous Li*-based
electrolytes. Prussian blue was electrodeposited on a glass which has ITO coating, and the coating solution is a mix-
ture solution of FeCl; and K;Fe(CN)s with deionized water added HCl, KCl, and LiCl, respectively. The durability
of Prussian blue was evaluated by an in-situ transmittance measurement during a continuous and pulse potential
cycling test, and measured by electroactive layer thickness due to evaluating the degradation.
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Fig. 1. Chronopotentiometry plots of PB thin-film electrode deposited on the ITO glass in the solution of 0.02 M FeCl;, 0.02 M K;Fe(CN)s, and
0.1 M KCl at (a) lower current densities and (b) higher current density. (c) a plot of in situ transmittance changing as a function of current
density of PB thin-film electrode deposition. (d) SEM cross image of PB thin-film electrode deposited by 30 uem 2.
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Fig. 2. Pulse potential cycling plots for PB thin-film electrodes in the
(a) 0.1 M KCl solution and (b) 1 M LiClO,+PC solution, respectively.
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Fig. 3. Chronopotentiometry plots of PB thin-film -electrode
deposited on the ITO glass in the solution of an equivolume mixture
of 0.02 M FeCl; and 0.02 M K;Fe(CN); adding (a) 0.1 M HCI, (b)
0.1 M KCl, and (c) 0.1 M LiCl, respectively.
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Table 1. Variation of charge density after continuous potential 100
cycling

H-PB K-PB Li-PB

Q of 34 ¢ycles (mCem™2) 11.85 13.10 12.15
Q of 100" cycles (mCem™) 10.15 11.65 11.20
A Q (mCem™?) 1.70 1.45 0.95

g o] 242 ARt HAHR] Mo} AFo| EAske &
AR A e HEE Hrkste EHE FAE R
th. 272 PBEHA AAR whgo] Houke T oyt
ARJNAE & 4 Yot o8 o SEMeE Z4% PB =tute)
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Febd, PB ¥ 300 nm 7 A olA whgol dojdria g
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Fig. 5. In situ transmittance with continuous potential cycling of (a)
H-PB, (b) K-PB, and (c) Li-PB thin-film electrodes in 1 M
LiClO4+PC solution, respectively.

Table 2. Variation of charge density after continuous potential 100
cycling

H-PB K-PB Li-PB
A Tof 3" cycles (%) 66.0 65.1 67.3
A Tof 100" cycles (%) 574 60.1 67.1
Degradation of A T (%) 8.6 5.0 0.2

gt mebA ELTE 278k whgdl #Hoig v FAE
% iek, E=2 A7 cycle F ELTZE obalehdl, W82 @
gz ¥hS FA7E Aol Z0)L, o1& uiute] degradation®]
AEE 24T 5 e o] 2 £ Ut Table 32 ELTY

5 vl Aotk ELTE Fig. 40 UERS cyclic

Table 3. Variation of electroactive layer thickness after continuous
potential 100 cycling

H-PB K-PB Li-PB

ELT of 3™ cycles (nm) 211 218 210
ELT of 100" cycles (nm) 176 164 190
A ELT (nm) 35 54 20

voltammogram< |83k ALFsIAaL, 418 thes} e}
&N
L= @

2l (2914 Q& cyclic voltammogram] electrical charge©]
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o A71HA o] Hold gl 2E & 4 ST
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Li'g 7|¥teg st= Asfdelx FAIZE cycle & Al
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7¥st7) 18 Ki7h glel HRE Qe e, Ky S0i7 v,
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