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Research advances of Prussian blue-based electrochromic devices

YANG Rui, LIU Dongqgi, WANG Yuqiang, ZHANG Yike, LU Zekuo, LI Yao, ZHANG Leipeng

(Tnstitute of Composite Materials and Structures, Harbin Institute of Technology, Harbin 150001, China)

Abstract; Prussian blue (PB) and its analogues, as classic inorganic electrochromic materials, have shown great
application potential in fields such as smart Windows, automotive sunroofs and low-power displays due to their
advantages of low cost, high coloration efficiency and neutral color. This work systematically reviews the multicolor
electrochromic mechanism of PB-based analogues, elucidates the role of water molecules in the electron-transfer
process, and summarizes the characteristics and applicability of common preparation methods. On this basis, it
focuses on outlining the electrochromic properties of PB-based composites and their applications in smart Windows,
automotive sunroofs, and display fields. It further discusses the key challenges and future development trends facing
PB-based electrochromic materials in practical applications. Overall, this review provides theoretical references and
technical support for the performance optimization and application expansion of PB-based analogues, while outlining
future directions and potential breakthroughs in the field of intelligent optoelectronics.
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Tab.1 Performance comparison of the three PB thin-film fabrication methods

e Tk Jek AL DI
JBEx S BRI S NI 2 BRI
JEL ] B2 il 3 O 4% ) AR
A {iS o =
2T e Tk B ARG | rh 55 Bty
JRHEZE 5 AT A A Yy BRI e MLk a G
He i W 2./ 20 5 0 T v A 55 I Glife e I WER i MR RO R RE R 5 S L
M Jo B [ 1% ol IS
B ORUR & T =
(EEIN YK {iS H (=
yZ kel DR 2 VNN VAR VA 0 AT [ &R P NIIEN

3 PBEAEENE T 45K

PB FPRE R LA | 5y il % i B GROR £
R 1P SR LYV W R A P A = '
@A, O i HAIAT A ) 3 (R0 RS ) 1
J1 20O RRRETT RIS R IR Sl e, A
SCHE i iR ek e O 4 A TR S AOK B R
PRI SR VR ATRL A R TS R SRS T B
5, TR GRS T PB AR BU (P RE Y HIL BT
Hitte,

3.1 EETEXRMMBHTEFENFRER

TG LR R )R T (Cu, Mn,
Co, Ni %) i PB w5 U 7 AH 14 19 1 B A ERY
Fe' TJERE LT PB S5 iR R IR A
AR B L W) B AT A R A5 R i A~
P, A B R M A AE 28 R

Gotoh 45" & B T 4 1 1 28 LI Ah K kL = i €5
BRI (i PB AR K 2110 1 4 EL L )
( CoHCF) S8 /K R 8 (0 i B Ak P ( NiHCF ) 287K
AT =R IR A LR DA AR B B R
K 3K T 43 R W A R £ L B £ 45
SCHATARKA N T T3 o R %2800 R B A
Ak 2= S5 R N il B 125, (A5 52 6 VHEJEE ) o
F UM RE, Yang S50 SR FH A7 (1) £ 2 2L 150 0
il 5 TS ¥ (PB)  NHUERER AL (CoHCF) | /N
BRREL (NIHCF) 7S SRR 4R ( CuHCF ) FIos Uk e
BE(ZnHCF ) 325 Tl g K IBORL , 9K J5 ) F e U4 123 43 51l
il A 5 ol el SO IR 53 0l BE A% S B3 W/ K
o, gt/ 200 /B ] AR O/ REL A TR BT (A
B, K 3(a) ~(e) A PB KH 4 Fhzk
I L BOGRE P R, Horh PB #EBEAE 655 nm 4b
()7 1 R HREE 155 70. 9% , CoHCF JEAE 515 nm



F12

7k IR L e R kS G GV E N i

- 75 -

A 1385 2o 26 R T I B SR ) 31, 1% , NiHCF 8 A
400 nm A 114 375 2o 2 98 ] R EE 3k B 48. 0% , CuHCF
WEETE 512 nm Kb (1435 2ok S8 90 6 05 EE IR 2 37.5%
ZnHCF VM AE 401 nm b 19335 23 56 I8 il i 5 3k %)
62.4% , F2 BT iR 5 Fh s o 8 H k5

R €00 7 i JO7 S o) A KRR R A B e A vl s
Gb, 2R B AL A DR AR w] BRATA [R] 2o P 5 s B
i) PB AL I, R s Y 22 i 21 40 9 il i
1, B RAIE T X MM T I BE RS I T PB LB
AREFORLE 2 BN

100 - 100 - 100 - S
20l 30 _/"
§ 60 B & s.o‘v/ :
o b 5 o0f [
W 40t % @ 400 | fo
’ ’ Y ﬁ@ — 0.6V
20 201 - —-08V
0 . . . . oL ‘ ‘ . ‘
400 500 600 700 800 400 500 600 700 800
WA /mm WA /mm
(a) FeHCF (b) CoHCF (c) NiHCF
100 ¢ 100
80 80
X X
g 60t % 60f
7 = |\
%\é 40 r EJ 40 1\ |
08V 09V
20 1 —-0.7V 201 —-0.5V
0 . . ‘ ‘ . 0L— . ‘ ‘ .
400 500 600 700 800 400 500 600 700 800
A /mm WA /mm
(d) CuHCF () ZnHCF

3 REBZEHERETE 350 ~ 800 nm KK SE B K B BOLIE T i 41 )

Fig. 3

The electrogenic spectral regulation characteristics of different doped films within the wavelength range of 350 to 800 nm *

(3]

%2 PB.CoHCF . NiHCF,CuHCF F1 ZnHCF 5 75 J& 551 2 i th) 43 14 70 257 2 B 20 i o s i 0!
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Fig. 6  Demonstration of Prussian blue-based electrochromism
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