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Fig.1 The schematic crystal structure of CsPbBr;
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Fig.2 Ilustration of two kinds of electrochemiluminescence (ECL) mechanisms based on halide perovskites

nanocrystals (PeNCs)
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Fig.3 (A) Schematic diagram of CsPbBrs-based blpoldr electrode (BPE)-H,0, sensing system ( ) Surface
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illustration of preparation process of CsPbBry-DBAE@Si0,




646 o B Ak 2 851 %

WIFZ Y SRS BPE R A WS 545 7 i 5 KM% RO 78 B RS [R  i3, sa il T
PeNCs FEKHIAR Z2 o [ BASRRUE M i = A X R A, 356 PR oty B I 1) s AH 4% , il aod W £ 5955 CsPhBry/EA
FEA MR Z 1 ECL SR, I SEER T B SRy b H 7K AR HL0, BRI . Rtk — 2P el e B KA A
ZPIRAETE, 2020 4F, Zhu BFFE 48 HAE A B ERITRERE & R0 OA FIOAm {4471 CsPhBrs 44K
H B A SRR ST B = 1IE 5B (TOP) , 56115 Ph™ BUAH ELAE FHIFRAR 1 IR BRI |, (159t Bt | 1%
T AESRST &4 (B 3B) o ECL 556635 A — Btk B TOP X} PeNCs 218 14 I Btk . HH LT AR B
[{) PeNCs, i 25 TOP B{iAL 1Y) PeNCs BT 15 [ JEBUIAREF ARG EE . [RI4E SRR 2 A g H
SAIERESE (TMOS) 7K A, 3 504 CsPbBrs A SR AL R AL HEAE Si0, 565 P A —JT CsPbBrs-CoR@Si0,
YR E AR, BB S T PeNCs R M (B 3C) ,ixE A A BHE 100% 4% 18 B2 AR B 55% 1947
f ECLECR ., b —JoE A MR &Rt 5O 1) HLAT 3535 14 , DBAE #3%E  fe AR g 741, HORURZ R v 1
"k CsPbBry BYFL S5 , AT R TMOS ZK AR o P PESRERAEHE = CsPbBry ZKAHRR E P Y [R]AsF , BR sk
THY ARV IR T ECLACR, HAEA WY ECL SRR LAY Ru(bpy)s™/TPrA 1A 221 10.2 1%
ECL R i S 1 BRAS U T PeNCs [ BFAFRE P , IR B HAR 3 1145 TR ) 3 L R e 1 o
Li % F F] CsyPhBrg—CsPbBrs+3CsBr 217 , 5K FHIE AL T-BEA B T Cs4PbBr@CsPhBri@silica gel (CSBr)
e MRS AW (T8 4A) o IZWFFET | AR CsBr IR il & K S SN, — 5 T, B A JBEL L T AL
CsPbBry S/KAREAD ;55— 07 0, BIAETERE N R CsBr 7EHE i Al S MEAO[RINF 8175 CsPbBr, #4Ak
REAK, B3RS T ECL AR, 1745 H1W ECL & JG5R A FL AR AN CsPbBry $2 T 4.7 £%, 3+ A
RO B TOCBUROM 2.3 £, FEUR AR ARERR T A R T ECL i R AR ST e e A . TE
LR S A B KBRS BR 15 A RERE IR TH B , (I Fe i Bl Ak, (A K B A A A7 (L e

A [ ) e e L4 o ) C
Ny e & 3k
o e ° o
o5 N G
TK\({}SB( ® o .: 5
o e Po 2k
e oo T
W CPOBENGs 2 O =53 g0
Cs,PbBr, silica gel = Wavelength (nm)
=
oCs' eBr S0k
2
Cop ’. §0.3k
&~ =
e = |/ N\
O¥erPe  Coo P W
- m ' - =
440 520 600 A - b
Wavelength (nm) -2 J - : }

B = 4

Emission at 560 nm

14 (A) CsyPbBro KAFHHER ECL /SR 5 (B) PeNCs i 7E AR IR ECL /R B,
(C) CsPbBryZ iR Z I (EA ) PR 9 ECL HLBLR B )

Fig.4 (A) Schematic illustration of Cs4PbBrg hydrolysis enhanced ECL™#; (B) Schematic illustration
of PeNCs densely spread on the electrode surface to enhance ECL"“*; (C) Schematic illustration of
proposed ECL mechanism of CsPbBri/ethyl acetate (EA) system[m
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Fig.5 (A) Schematic illustration of reactive oxygen species (ROS) enhanced ECL generated by HyO,; (B) Schematic
illustration of ECL quenching by dopamine (DA)
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Progress in Electrochemiluminescence of Halide
Perovskites Nanocrystals

ZHAI Tong-Tong'?, LI Yun-Hui*®, ZHU Jian-Wei ", LI Jing"', WANG Er-Kang'
'(State Key Laboratory of Electroanalytical Chemistry, Changchun Institute of Applied Chemisiry,
Chinese Academy of Sciences, Changchun 130022, China)
*(School of Chemistry and Environmental Engineering, Changchun University of Science and Technology,
Changchun 130022, China)
3(Zhongshan Institute of Changchun University of Science and Technology, Zhongshan 528437, China)

Abstract Halide perovskites nanocrystals (PeNCs) have attracted much attention in the field of photovoltaics and
optoelectronic due to their excellent optical properties such as good conductivity and adjustable band gap. In
recent years, many scholars have evaluated the possibility of PeNCs in the field of electrochemiluminescence
(ECL) and found that PeNCs produce higher color purity ECL than other classical quantum dots based on
annihilation and co-reaction mechanism, but with the poor stability of PeNCs. Researchers have achieved more
satisfactory ECL efficiency in organic and aqueous medium with different strategies such as surface engineering,
structural modification and interfacial manipulation with PeNCs. In this review, recent advances of PeNCs related
ECL, including the ECL mechanisms, methods to improve the stability and ECL efficiency and the applications in
ECL were summarized, and the future prospect was also anticipated.
Keywords Halide perovskites nanocrystals; Electrochemiluminescence; Sensing; Review
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