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Research Progress of Solid State Dye—sensitized TiO, Nanocrystalline Thin Film
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Abstract: Solid state dye—sensitized solar cells (DSSC) have been intensively researched recently. In our group, a series of solid state polymer
electrolytes of DSSCs have been designed and synthesized by introducing various functional groups, such as flexible chains, latent chemically
cross—linking groups and ionic liquid group. Combining with the structural optimization of TiO, nanocrystalline thin film electrodes and counter
electrodes based on the theoretical simulation of that the efficiency of light absorption can be improved by light scattering and confinement,
and the diffusion and penetration of polymer electrolyte can be enhanced by using TiO, film with larger porosity, solid state DSSCs with high
photo—electric energy conversion efficiency have been obtained.
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Fig. 1 The relationship between photocurrent density and
thickness of TiO, scattering layer
( 10 mm),
10 nm, 10 nom 150 nm
(1) 95:5 (TS9ss), (2) 80:20 (TSs), (3) 50:50 (TSses0), (4) 30:70
(TSaym), and (5) 0:100 (TSwioo)
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Fig. 2 The relationship between photocurrent density
and thickness of TiO, scattering layer (TSsyso)
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Fig. 3 The effect of TiO, thin film thickness on the
diffusion limited current density
I CUCI 0.0SM/O.SM, I D, /D=
1.8x10° cm*7/1.9x10° em’s™ (@),0.9x10° cm’7/1.0x10° cm’s™ (A),
4.5x107 cm’s/4.8x107 em’s7(V), 2.2x107 em’s/2.4x107 cm’s™(X)
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Fig. 4 Surface morphology of spheric porous and
transparent TiO, films
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Fig. 5 The light scattering of spheric porous and transparent
TiO, nanocrystalline thin films
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Fig. 6 IPCE spectra of spheric porous and transparent
TiO, nanocrystalline thin films
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Thbl. 1 The short—circuit photocurrent density (Isc) and

the integral relative contrast of Isc and IPCE of
DSSCs with spheric porous and transparent
TiO, nanocrystalline thin films

IPCE 1% 100 130
/mA em? 17.15 19.85
1% 100 116
o 2 , 10% 200 nm PS

Tab. 2 The photoelectrochemical performances of DSSCs
with gelled electrolytes and spheric porous and
transparent TiO, nanocrystalline thin films

VodV  JdmA em™®  FF  0/%

PEO(350)MImCl, HMImlI,
EMImBF( 4:5:1),
Lil (1.0M), I,(0.5M)

0.63 1400  0.68 6.0
0.63 17.95 0.62 7.1

P(MOE(360))MImCI, HMImlI,
EMImBF( 4:5:1),
Lil (1.0M), I,(0.5M)

0.48 11.35 0.68 3.7
0.55 1530 065 53
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Fig. 7 The light reflection of the Pt/Ni-P and
Pt/FTO electrodes
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Fig. 8 IPCE spectra of DSSCs with Pt/Ni-P and
Pt/FTO as counter electrodes
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Abstract: With the rising prices of oil and natural gas, and under the emission reduction demand of green house gas (GHG), the nuclear
energy is causing wide concern. At the same time, some of the nuclear plants and nuclear facilities in Europe and America are out of
decommission continuously, which provides not only the excuses to the nuclear opposition camp, but also the opportunities of nuclear
development under the conditions of proper disposal of nuclear waste. This paper summarizes the current status and features of nuclear energy
utilization, the research of nuclear energy technologies which includes nuclear technologies of Gen III and Gen IV, the nuclear fusion and the
nuclear fuel cycle, etc.. The nuclear future prospect is also provided, with suggestions to China nuclear development.
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