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Resear ch progress on coumarin dyesin dye-sensitized solar cells

WANG Guixia, ZHANG Xinyu, GONG Mulan, WANG Caiyao, GUO Mei, KONG Xiangfei*
( College of Chemistry and Biological Engineering, Guilin University of Technology, Guilin 541004, Guangxi, China )

Abstract: Coumarin skeleton, with a double ring structure mainly composed of benzopyranone, has
attracted much attention in many fields due to its strong absorption capacity in the visible light region and
remarkable fluorescence characteristics. The structurally diverse coumarin-based compounds have shown
extensive application potential in areas such as fluorescent dyes, solar cells, and laser dyes. By modifying or
expanding the core structure of coumarin, like adding substituents at the edges or extending the conjugated
system, its absorption and emission wavelengths as well as fluorescence intensity could be regulated, while
its self-assembly ability and interlayer electron transfer efficiency were significantly enhanced, thereby
expanding the application potential of coumarin dyes. Coumarin dyes can be classified into donor-acceptor
type, donor-conjugated bridge-acceptor type, donor-donor-conjugated bridge-acceptor type,
donor-acceptor-conjugated bridge-acceptor type, and other types based on their molecular structure. Here,
the research progress of coumarin dyes in dye-sensitized solar cells over the past decade was reviewed, and
the influence of structural modifications on their optoelectronic properties was explored in depth, with the
intrinsic relationship between structure and performance revealed. Finally, the challenges and future
research directions in modification of coumarin dyes were analyzed.

Key words: coumarin; dye-sensitized solar cells; sensitizers; intramolecular charge transfer; organic photoelectric

materials

A LR N1 SRS ) T B R 2RI I IR B A PIRRRFEN AR A U B
TEFRF 2 A e . R ZMPr A AT SR EH > T2 G A G T O F T IO,
DG IR R RE ), R BRSO DR SEMBOR IS . PR SR R,

i EEE: 2024-12-05; EA BHI: 2025-01-09; DOI: 10.13550/j.jxhg.20240907
ELWH: ERARRAE SR B ST H (22168015); 77 HARBHESEA T FH (2020GXNSFAA297046 )
EEEr: THEE (1976—), L&, #d%, BE-mail: 2010033@glutedu.cn. BEREA: FLHH € (1975—), 55, #d&Z, E-mail: xiangfei kong@glut.edu.cn,



* 2570 ¢

A% 4m 4 T FINE CHEMICALS

42

1M T+ H L L 0% (PCE ),

FHEM TR R d b, FEAETE
YukHEik K BHAE HL i ( DSSC) H o %) Z . DSSC
YRR R AR, 1T 0 B 0 & 1 D 2
WK BHRER o e . HEEARY s e . 2
SRR . b, LR BTRIG HLR . YO R )
Jukt b, Gekbpliik , Qerb R & T AR Sk
(—fBh TiO,) D), SRJ5 i A1 A i 3 ik X He
e, Gk IS Ak IA 5L FL i T A5 28 LT 1T PR Ak
DY, AT R — AR R, UL 1

KT Yokt

|

b iiki3
H #@ﬁﬂﬁﬁ”

[¢]

LT

Bl 1 DSSC TARJEH/R AP
Fig. 1 Schematic diagram of working principle of DSSCE!
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Fig.2 UV-Vis absorption spectra of coumarin dyes!®!
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