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Applications of Up-Conversion Luminescence in Dye Sensitized Solar Cell
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Abstract: Up-conversion luminescence layer of Er*-doped TiO, was prepared by hydrothermal method and high-
(DSSC). The influence of adding up-

conversion luminescence layer on the photoelectronic properties of the DSSC and up-conversion luminescence

temperature melting, and then assembled in a dye-sensitized solar cell

mechanisms was discussed based on characterization results of XRD, F-4500, UV and I-V curve of the solar cell.
The results show that the performances of DSSC are dramatically improved owing to the introduction of up-
conversion luminescence layer. The best efficiency is 0.14%o irradiated by a infrared light with 80 mW -cm ™,

higher than that of without this layer by 160%.
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Fig.1  Absorption spectra of TiO, film (A) and dye-
sensitized TiO, film (B)
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Fig.2  Photocurrent-voltage curves of solar cells based on
the TiO, electrode (A) and Up-conversion
Luminescence electrode (B) under irradiated

infrared light
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Table 1 Effect of up-conversion luminescence power dosage on the photoelectrochemical properties of DSSC

Power:colloid L/ (pA-cm?) V!V ff 01 %o
21 43.50 0.198 0 0.56 0.061
3:1 54.55 0.263 0 0.55 0.099
41 56.38 03320 0.55 0.129
5:1 60.87 0.345 0 0.54 0.142
61 59.21 0.350 0 0.53 0.137
7:1 53.25 03520 0.48 0.112
8:1 39.60 0.355 0 0.46 0.080

Kl 3 Sk I UV-2550 5240 n] UL 430 0% B2 3
1508 R W B, Hr A SR K B BT A C 7R
100 CEZ THEAMA B b LI A eH, 2 &
W LT AR, L5 R OB AE 796 nm b
FEAE WA fab f i i 0

Bl 4 Sk H 37 F-4500 B 56 3% A FE 3 K 796 nm
W63 & T BT AR LG i 2O Rk i &G AT LR
HE 542 nm WA LA R TRIE B 1 3RATD
AT LUEIE X T 542 nm 196, G RHEE 19 TiO, K
FL R AT AR SO R 33 e DA AN i i e ek v vl



%1

AR A A I R e TR R ECIE OR PR RE YR T P Y 1z T 63

L FE 920 Sh A 5 T 0 AT T B i £ 0
e BRRS T I R R

Absorbance / A.U.

400 500 600 700 800 900
Wavelength / nm
B3 4 TiO, # (A)FL 15648 R SR (B) Y 48 8- 1] U,
e R
Fig.3 UV-Vis-DRS spectra of TiO,nanoparticles (A) and

up-conversion luminescence powder (B)
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Fig.4 Up-conversion emission spectrum of up-conversion

luminescence electrode
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Fig.5 Photocurrent-voltage curves(AM1.5, P, of 100 mW
cm™) of solar cells based on the TiO, electrode

(A) and Up-conversion luminescence electrode (B)
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Fig.6 Up-conversion emission mechanism of Er*
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Fig.7 XRD patterns of TiO, nanoparticles (A) and up-

conversion luminescence power (B)
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