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Abstract: Photo electrode is an important component of DSSC, so this paper did some research on it.
Through the method of adding PEG additive into TiO, paste, the electrical characteristics and efficiencies
of DSSCs with photo electrode surface area were studied. In the case of not adding PEG in TiO: paste,
26 um thickness TiO: photo electrode shows 5.081% efficiency. The highest short circuit current density
was 10476 mA/cm® The structure of porous TiOp film can be controlled through changing the PEG
additive amount in TiO; paste and the molecular weight of PEG. When the additive amount of PEG
20,000 in TiO: paste reaches 5%, the peak efficiency with 26 mm thickness TiO: photo electrode was
5.387% and its highest current density were 11.084 mA/cm®.
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Fig. 2. DSSC fabrication process.
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Fig. 3. I-V curve by different additive amount of PEG
1,000 in TiO: paste.
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Fig. 4. I-V curve by different additive amount of PEG
2,000 in TiO; paste.

PEG 4000
Current
3 -

{ A) ——PEG 4000-5%
—*—PEG 4000-10%
—=—PEG 4000-15%
—#—PEG 4000-20%
—“non PEG

Voltage ( V)

] 0.2 0.4 0.6 0.8 1

Fig. 5. I-V curve by different additive amount of PEG
4,000 in TiO; paste.
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Table 1. Electrical properties and efficiency by different . )
additive amount of PEG 1,000 in TiO; paste. PEG 6000
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Vmax(V) 0537 0.529 0.509 0.506 0.541

EF(%) 4952 4758 4379 3776 5081 Fig. 6. I-V curve by different additive amount of PEG
6,000 in TiO2 paste.

Table 2. Electrical properties and efficiency by different
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Fig. 7. I-V curve by different additive amount of PEG

20,000 in TiO; paste.
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Table 4. Electrical properties and efficiency by different
additive amount of PEG 6,000 in TiO; paste.

Additive 500 10%  15%  20%  non
Voc(V) 0742 0738 0734 0723 0.762
Jscb/er) 10984 10196 9644 9488  10.476
FF(%) 65263 65144 64962 64869 63651
Imax(md) 2409 2261 2060 2119 2348
Vmax(V) 0552 0542 0531 0525 0541
EF(%) 5319 4902 4598 4449 5081

Table 5. Electrical properties and efficiency by different
additive amount of PEG 20,000 in TiO: paste.

Additive 5o 10%  15%  20%  non
Voc(V) 0743 0739 0732 0728 0762
Jscb/er)  11.084 10456 10236 10.048  10.476
FF(%) 65424 65358 64761 64511 63651
Imax(nd) 2427 2279 2250 2201  2.348
Vmax(V) 0555 0554 0537 053 0541
EF(%) 5387 5051 482 4718 5081
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Fig. 8. Efficiency by addition of 5% of different PEG in
TiO; paste.
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Fig. 9. I-V curve by addition of 5% of different PEG in
TiO. paste.
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Table 6. Electrical properties and efficiency by addition
of 5% of different PEG in TiO; paste.

PEG 1,000 2,000 4,000 6,000 20,000
Voc(V) 0739 0738 0738  0.742 0.743
Jsc(mA/ert) 10304 10648 10.656 10984  11.084

F.F(%) 65.077 65085 65188 65263  65.424
Imax(md) 2307 2308 2369 2409 2.427
Vmax(V) 0537 0554 0541 0552 0.555

EF(%) 4955 5114 5126  5.319 5.387

(a) (b)

[rrTE—)
500 pm 500 nm

500 pm

500 pm

500 pm 500 pm
500 pm 500 um
Fig. 10. Surface of TiO:; photo electrode. (a) PEG 1,000

5%, (b) PEG 2,000 5%, (c) PEG 4,000 5%, (d) PEG 6,000
5%, (e) PEG 20,000 5%, (f) PEG 20,000 10%, (g) PEG
20,000 15%, and (h) PEG 20,000 20%.
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