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Recent Research Progress of Ruthenium Sensitizers for Dye-sensitized Solar Cells
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Abstract: Ruthenium complexes, as one kind of the most important sensitizers in dye-sensitized solar
cells (DSSCs), have attracted much attention in recent years, and important progress has been made.
Bipyridyl ruthenium complexes display excellent performance and are being used as sensitizers for DSSCs.
In this paper, the effects of the anchoring groups and ancillary ligands on both the photoelectric properties
and IPCE of ruthenium complexes are summarized, and several commercialized Ru-based sensitizers with
high stability and great efficiency are described. Some new developments are also introduced.
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Tab.1 The structure of Ru sensitizers containing carboxyl groups as the anchor and their performance in DSSCs (AM 1.5)

Abs (g)/

2 0, 0
Dye Structure Jo/(mA/cm®)  V,/mV n/% (10° m*/mol) IPCE/% Ref.
HOOC. ‘/‘\?
e
N719 fj/i“\m% 17.73 846 1118 1.40 (532 nm) 85 6]
HOOC™ \KV\J
-
Hooc. ® o
Black dye \C{%g 209 736 1118 0.75 (605 nm) 80 (7]
(TBA) " i e : : .
—
K60+DPA - 16.85 73009 844  1.86 (547 nm) 85 [26]
G-
TN
CYC-B5 S 20.1 680 871  2.51 (562 nm) 85.1 [27]
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Fig.3 Ruthenium sensitizers with

phosphate groups as the anchor
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Tab.2 The structure of Ru sensitizers containing phosphate

groups as the anchor and their performance in DSSCs

J, sc/ Voc/ n /
Dye Structure 5 Ref.
(mA/cm”) mV %

P2 670 0.8 [38]
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PR m\ﬁJ~;c¢u

~
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P4 P 022 530 0.09 [38]
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“Ruﬁ':\

800 1.9 [38]

pyr-phos ) 043 320 0.06 [39]

7955 L_ﬁl*% 1637 707 8 [40]
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Tab.3 The structure of Ru sensitizers with high stability and

their performance in DSSCs

Jsc/ Voc/ 0,
Dye Structure (mA/em?) mV n/%  Ref.
l".H.:____ CegHis
Rk
T e
Cs9” . e 1459 630 568 47
g S~
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HODC™ [ *”
N
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CAHy — .\l.:::o s
| ' W
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I e
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'Q.\T.-. ‘
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i J
L '
cs27 L0 e 30 &0 146 48
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P | \N*C
HDOC/"“»’)" AN s
L
Y
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L ¢
1
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N ol
- | SN,
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*F: IPCE=60%.

K4 REBERECREET ROUBONSH K I DSSCs S : Ak
Tab.4 The structure of Ru Sensitizers with great molar extinction

coefficient and their performance in DSSCs

J/(mA Vo

0,
Dye Structure fen?) mV n/% Ref.
by
910" CUY 172 780102 3
M
sy | \"“N:C
HOOC ™~ TN .




% 3 30

B OMEAE: GURHECEOKBH BE LT AT R OGRUL R T E R 93

423 4 (Tab.4 continued)

J/(mA V,/

Dye Structure ) n/% Ref.
/em”) mV
CYC- al ‘
B SO B9 650854 49
oo J‘T/,L . \N"C‘s
0O TF N ‘
CYC- s
Bl11 L 20.05 743 11.5 10
T
D O G
|

*F: IPCE=87%.
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Tab.5 The structure of Ru Sensitizers containing ancillary TPA and TBA group and their performance in DSSCs

Dye Structure Jo/(mA/cm?) Voo/mV n/% Ref.
CLO)
\ i
4 5
N845 A K — — — 37
L e
i)\[\] s
W
{
(@ J
s 1
L | 1
K77-7 USRS 16.74 760 8.4 39
T e
9
]I/OO}'
QL
( d
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Dye Structure Joo/(mA/cm?) Voo/mV n/% Ref.
-
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L ‘ J »
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I
g ¥
U
(]
COOH T
lt N
HOOC.__-. F] 1 1
S/Pe.
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<0
i LI
|
l
‘E!;zUH i
Kw2 I 19.4 750 10.73 43
X
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