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The Preparation of TiO,/Eu’" ,Y*" Down-conversion
Film and Its Application in Dye-sensitized Solar Cells

NIE Ming-qi, HU Zhi-qiang, ZHANG Lin-an, QIN Yi-ying, LIU Gui-shan, HAO Hong-shun
(Institute of New Energy Material ,Dalian Polytechnic University, Dalian, Liaoning 116034, China)

Abstract; TiO,/Eu*" ,Y*" down-conversion film was prepared by Sol-Gel method and applicated in dye-
sensitized solar cells. Ultraviolet light converted to visible light by down-conversion feature to improve
the visible light intensity of dye-sensitized solar cells. TiO,/Eu’" ,Y*" powder were characterized by the
X-ray diffraction and fluorescence spectroscopy, the TiO,/Eu’" , Y*" down-conversion film were tested by
the fluorescence spectroscopy and ultraviolet-visible spectrophotometer. Exposed to 396 nm ultraviolet
light, down-conversion film could emit 535 ~ 620 nm wavelength visible light which showed a down-
conversion features of the film. Bilayer down-conversion film still kept a higher visible light transmittance
compared with a single phase TiO, film. When total rare earth content is 4%, short circuit current is
increased by 21. 5% and photoelectric conversion efficiency by 14. 1% with down-conversion feature of
TiO,/Ed’" .Y’ film.

Key words: Dye-sensitized solar cells; TiO,/Eu*", Y*"; Sol-Gel method; Rare earth elements; Down-
conversion ; Optical transmittance; Short circuit currents; Conversion efficiency
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Fig. 1 X-ray diffraction pattern of TiO,/Eu’" ,Y*" powder
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Fig. 2 Excitation spectra of TiO,/Eu’" . Y*" powder
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Fig. 3 Emission spectra of TiO,/Eu’" , Y*" powder
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Fig. 4 Excitation spectra of TiO,/Eu*" ,Y*" down-

conversion film

Bl 5 0 F 5 3 W 7E 396 nm AN GRS T M &
F6i%. W R 590 nm B4R AE 5% XF R F Eu’ 9D,
—'F, BEERIT . 5 MR 0 & S OGIEAE L & AR T R
# . H. 611 nm Bff3L I & H B0 B A9 & 5 1%, JIANG
U EWT A e TR 30, Y Eu BUR
PHE F A5 S 07 B, 27 B 09 & E %, N Ed’ &b T
A ST O AR ALK LU D~ Fy B R 1 A R T N
F L AHRL Y 590 nm B & BT IERE s Eo’ S R
e i B’ b F 0 B3 R A AL 5E LA D, > F, 1 HL A
e BR AT by L 28 AT LOHE 2o W 8 A BR A AH B A 611 nm
BAF 30T 2 S 0 W TR 2 3% WA 8 vy . T B A R B L A A A
BRI 3 1 R T 611 nm BT & S AR LU E T 8k
590 nm BfF I % G o 308 P4 1 A B S AR LR £ T R
e B AL T L AN B B R #E 535~620 nm Y A #
SERY AT WL K B X B 5R T DSSC 7E 1T L% E BN Y
G HE 5 3

Intensity/(a.u.)

500 550 600 650 700
Anm

W5 TiO, /EW’" Y T 43 ¥ By & 4 k%
Fig. 5 Emission spectra of TiO,/Eu*",Y*" down-

conversion film
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Fig. 7 External quantum efficiency of different sample in UV
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Fig. 9 J-V curves of DSSCs with different layers of down-

conversion film
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Bilayer DC 0. 75 10.12 0.57 4.28
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