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Abstract More concerns to iridium complexes are recently put on light-harvesting applications due to its fast
spin-orbital coupling and long triplet lifetimes. The strategies and rules on how to tune the emission energy and
improve emission efficiency of the iridium complexes are well established after active investigations in the past
two decades. However the knowledge on how to extend the absorption response of the iridium complexes
toward lower energy of the visible region and improve quantum yields and lifetimes of the excited triplet state by
rational molecular design are still deficiency for scientists. Meanwhile these parameters are crucial important for
iridium complexes to be efficient photosensitizer. In this review the general photophysical process of the iridium
complex the developed strategies/rules for tuning the absorption properties triplet lifetimes and quantum yield of
the iridium complexes are discussed. The relationships between the molecular structure of the iridium complexes
and their photophyscial characteristics related to photosensitization behavior are elucidated. Also the recent
development of the dye—sensitized solar cells triplet-iriplet annihilation energy upconversion and photoinduced

hydrogen production using iridium complexes as photosensitizer are reviewed.
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Table 1 The cell parameters of DSSCs based on the iridium
complexes
dyes Jo(mA/em*) V. (mV)  FF eff. (%)  ref
Ir33 1.99 -380 0. 66 0.5 17
Ir-34 2.24 -438 0.67 0. 65 17
Ir35 6.31 548 0.53 1.84 18
Ir-36 9.59 552 0.54 2.86 18
Ir-37 6.53 478 0.55 1.72 18
Ir-38 5.63 395 0.51 1.14 19
Ir39 3.87 366 0. 47 0. 67 19
Ir40 4. 66 404 0.57 1.07 19
Ir41 8.23 456 0.58 2.16 19
Ir-44 3.72 500 0.74 1.39 20
Ir46 3.015 489 0.74 1.09 20
Ir47 0. 471 0. 68 0.2 21
Ir-48 0. 517 0. 65 0.3 21
Ir-50 2.1 645 0. 66 1.03 25
Ir-51 1.8 626 0. 68 0.83 25
Ir-54 7.51 682 0.491 2.51 28
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Table 2  The upconversion efficiency based on the iridium

complexes as PS

dyes N Nem 0] T ps D, % acept. ref
Ir9 363 571 0. 186 6.94 7.1 DPA 6
Ir40 291/402 640 0.014 9.30 14.1 DPA 6
Ird1 404 627 0. 003 16. 45 0 DPA 6
Ir42 499 514 1.8 23.7 2.8  perylene 7
Ir43 527 553/742  0.3/0.03 87.2 0.6  perylene 7
Ird44 473 607 18.2 65.9 22.8 DPA 9
Ird5 487 645 6.5 34.8 9.8 DPA 9
Ird6 437 640 1.1 2.7 9.3 DPA 9
Ir20 466 603 0. 006 75.5 21.3  DPA 10
Ir21 418 608 0. 007 73.6 23.4 DPA 10
Ir22 267 568 44.3 1.2 0 DPA 11
Ir23 484 586 46.3 54.5 12.7  DPA 11
“ Ir24 486 592 4.3 7.6 19.3  DPA 11
8 - Ir25 403 569 7.6 56.1 0 DPA 12
Fig.8 Iridium complexes covalently tethered with a pyrene Ir26 466 607 3.4 73.9  23.7 DPA 12
annihilator * Ir-55 400 550 0.81 3.8 0.26 DBP 34
Ir56 400 561 0.92 2.3 0.54 DBP 34
(4.1%) TIr58(3.2%) Ir57 400 553 0.19 2000 41 DBP 34
Ir-55 (O 26% ) Ir56 (O 549 ) i Ir-58 400 562 0.59 1000 3.2 DBP 34
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