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(Study of Enhanced Photovoltaic Performance with Optimized Electrolytes and Blocking
Layer Formation)

Shedlrh

- FEY - gEEr

(Hee—Dae Park - Bong—Hyun Joo * Youl—Moon Sung)

Abstract

In this work, the effects of blocking layer and optimally fabricated electrolyte were investigated with
respect to impedance and conversion efficiency of the cells.A layer of TiO; less than ~200nm in
thickness, as a blocking layer, was deposited by rf sputtering onto the F:SnO, (FTO) glass to be
isolated from the electrolyte in dye-sensitized solar cells (DSCs). Also, optimum condition of

electrolytes preparation for DSCs was investigated. 3—methoxyppropionitrie and redox pairs with Lil

and I were used as solvents for fabrication of electrolyte. The electrochemical impedances of DSCs
using this photo—anode were Ri: 138, Ry 151, Ry 11.9 and Ru: 832, respectively. The Re impedance
related by electron transportation from porous TiO; to FTO showed lower than that of normal DSCs.
The photo—conversion efficiency of prepared DSCs was 6.4% and approximately 1.3% higher than

general one.
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Table 1. Electrolytes with various compositions

1 ChYet Yol M

No. Ionic liquid / additive(s)
E: 0.3M DMPII

E» 0.4M DMPIL

Es 0.3M DMPII + 0.5M DApm
E4 0.3M DMPII + 0.5M ADMpm
Es 0.3M DMPI + 0.56M AMBim
Es 0.3M DMPII + 0.5M BMpz
E7 0.3M DMPII + 0.5M DMAp
Eg 0.3M DMPII + 0.5M TBp
Egy 0.3M DMPII + 0.5M CEMim
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Table 2. Impedance measurement results of DSCs
samples with/without blocking layer

Nomal DSCs DSCs 1.Jsing TiO2
blocking layer
Rn 818 8.3Q
Ry 14.2Q 13.8Q
R> 17.7Q 152Q
R3 11.5Q 1192
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Fig. 4. Photovoltaic properties of DSCs samples
prepared with Ei—Eg electrolytes
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