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Fig. 1-1 Structure representation of nanocrystalline TiO, dye-sensitized solar cell
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Fig. 1-2 Working principle of nanocrystalline TiO, dye-sensitized solar cell

B 1-2 JeRbBtb guk & Tio, A PH AE L i T 4E Jsi e
1) MAEEG T2k SRR 58 1 BT YR 20 145 AE OB N B G
Chv) MR AL R, W BHAE R L &G 2 F (D) I H A2 30K
EEBES. D+hv — D* (¥uRbsk) C1-1)

2) WOREREV Y FOHB B FFEATRES RS T, bk B 9%
BEAE D* — D'+e — Eg (13

3) MFRMAERIEE 7 (DY) WGEE AR (/) #RT BT 1E

(D), BRARRAEIRE, ERE TR A.
3T+ 2D" — 2D + I3 CJeRHL J50) (1-3)
4) FEAREFE AR T SRS R A A
D'+e — D (HFHEE) C1-4)

5) FEAFFHFWH R T YWD T B, SRR A HL B a6 AR,

T R FRLAT
6) FEAFIES ARSI PR T AR I REE GV

Iy +2¢ — 31 (IREH) (1-5)

7) LR BGAR T A T OOA TR T e o Ty, 3 LRI iRk, fE ik

2 IS 2 F 3 i«
I + 2e — 3T CHEfEFgEL ) (1-6)



o, RN (1-4) B ONERZE DN, BT E SRS, B AR
FRHGE N (1-6) 23 AR IR O 1 B R A HI (1-6) H—
ST TRTHESME (1- ST 5 SRR E &
WS R AR I O R —

FEFEA AL ZE AR IR I R, & I N Fp SR AR, S REREAk o L RE
AL BRI (Voo HUBRT-24E A I % 2K BB RN FRLAR BT HP A8 ade Jod mT ki v S5

MIRENTER A2 22, FAATRIRA:
Voo = 1/q (Ei- Eg) (1-7)

N, q RTERR— ARG S B T B T S

DSSCs consist of a nanocrystalline porous TiO2 film covered by a monolayer of
dye molecules, a redox-active liquid electrolyte (iodide/tri-iodide based), and a Pt
counter electrode. Among the above three parts, the preparation of porous TiO2 film is
a key factor in the optimization of DSSCs for its enormous influence on the anchor of
dye molecules and transfer and separation of charge carriers. In the operation of
DSSCs, sunlight is first absorbed by the molecules anchored to the TiO2 surface and
excites electrons from highest occupied molecular orbitals (HOMO) to lowest
unoccupied molecular orbitals (LUMO) of the dye, and the excited-state electrons are
quickly injected into the conduction band of TiO2 . These electrons diffuse through
the TiO2 particle network to the collecting transparent conducting oxide (TCO)
substrate. The oxidized dye molecules are regenerated by the reducing species in the
electrolyte solution, predominately I'ions, and then the resulting tri-iodide ions can
accept electrons from the platinized TCO counter electrode to fulll a complete current
cycle in DSSCs. The rapid electron transport and transfer in the porous TiO2 films are
pivotal in reducing photo-generated electron-hole recombination and in improving the
photoelectric conversion efficiencies of the DSSCs. Fabrication of porous films using
one-dimensional(1D) has proven to be a good way to improve electron
nano-structures transport. In addition to the effect on electron transport, 1D
nano-structure also enhances the light harvesting by scattering of nanoparicles with
light. However, in most conventional DSSCs,TiO2 sizes of 10-20 nm are used. The
particle sizes are much smaller than the wavelength of visible light. Therefore, the

film is transparent due to little scattering of light.



