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Recent Advances on Molecular Design of Ruthenium(l) Sensitizers in
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Abstract: This review highlights recent advances on the molecular engineering of ruthenium(Il) complex-based dyes,

special attention has been paid on the topics of selection of anchoring ligands, ancillary ligands containing hole-

transport functional triphenylamine and carbazole groups, and enhancements in molar extinction coefficients.
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Fig.2 Molecular structures of ruthenium(ll) dyes with typical anchoring groups
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Table 1 Absorption and photoelectric data of typical dye sensitizers

Sensitizers " (10}:;211?‘-(:;11*‘)) Solvent V. / mV (mAfC/mi /% IPCE/% n/%  Ref.
N3 539(1.42) ethanol 720 1822 73 100 [21.22]
N719 535(1.47) DMF 730 166 73 74 8.8 [23,24]
N820 524(1.16) ethanol 690 9.0 71 67 44 [25.26]
N84S 535(1.10) DMF (23]
Ru-TPA-NCS 526(2.45) 767 44 34 15 [27.28]
Ru-TPD-NCS 540(2.67) 757 9.6 35 34 [28,29]
Ru(eeciph) 527(1.09) DMF 620 10.9 59 53 [30]
Ru(dshpy):(NCS); 523(1.0) ethanol 520 0.5 36 04 31]
Ru(HLPO:)(NCS)s 484(0.7) 0.1 mol-L7 HS0, 490 5 67 75 32]
Ru(Hadob),(H20), 561 DMF 612 436 59 [33]
Ru(Hadob)Cl, 576 DMF 595 4.58 56 [33]
Ru(bpy)bpy- 456(1.85) acetonitrile 245 0.83 3445 34]
CH,COOLi)(PFy),

7907 543(1.22) 701 12.16 69.9 6.0 [35]

K19 543(1.82) 711 14.61 67.1 7.0 [35]

NO45 550(1.89) acetonitrile: 728 17.96 71 91 929  [36]
tert-butanol

DSCS13 554(3.06) ethanol 733 10.1 69 66 511 [26]

Notes: TPA=(2, 2'-bipyridyl-4, 4'-bis(vinyliriphenylamine), TPD=4, 4’-bis(vinytetraphenylenzidine), H,dob=4, 4'-(CONHOH),-2, 2'-bipyri-

dine, dsbpy=2, 2'-bipyridine-4, 4'-disulphonic acid
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Fig.3 Possible binding modes for carboxylic acid groups on semiconductor TiO,
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Fig.4 Molecular structures of the Ru(ll) dyes containing hole transporting groups
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Fig.5 Molecular structure s of Ru(ll) dyes with high molar extinction coefficients
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