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Study of the Characteristics of Low-Temperature Prepared TiO2

Paste for Dye-sensitized Solar Cells
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Abstract: In this paper, we have developed a low temperature process to make two type of paste by using

TiO. nanoparticles(P25). The interconnections between substrate and TiO- films or link between particles of

free-binder paste(FP1, FP2, FP3) is very poor. Therefore, the Titanium(IV) isopropoxide was added to the

TP paste to improve the interconnection.
analyzed by IMPS
photovoltage spectroscopy). In the results,

(intensity -modulated

photocurrent spectroscopy)
1. of TP paste based DSSCs (about 43x107°) is faster than

Electron transport time (1) and recombination time (1) are

and IMVS(Intensity—modulated

other samples. T is longer from 2.7x10 25 of FP2 to 3.0x10% s of TP. A solar conversion efficiency
(DSSCs) of TP is 3.54% for an incident solar energy of 100 mW cm (meanwhile, 2.70% for DSSCs with
FP2). The conversion efficiency is increased by 1.3 times.

Keywords: Dye-sensitized solar cells, Low temperature, Electron transport, Electron recombination, Solar

conversion efficiency
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AA= F=2Z PET (polyethylene terephthalate)<}

PEN (polyethylene naphthalate) 7]#S o] A}&3}
i itk PETSF PEN & Z@tsyg 7|#d Zgisg
EAdoz Qs F& 150T o]ste] vr& koA A&

I Q 3ttt [7). Pichot 5& free-binder Y= Z
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2.1 TiO, HO|2E M=
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Aol dnkAolty e} #Ho]AE] AREH = uh
O 300C o]/de] oA 3ol 7h53dlr] W
HRlE 7t e Hol2EE Aol E7E3sh
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(DUKSAN, Japan)s E%# 7] (Planetary mono

mill, Fritsch Pulverlsette-6, Germany)Z &3}3}¢]
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freb s 381
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7 (field emission scanning electron microscope,
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FE-SEM, S-4700, Hitachi, Japan)& %3] 24|
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< ZJ7F IVPS  (intensity-modulated  photocurrent - spectroscopy,
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Fig. 1. FE-SEM image of (a) and (b) is FP2 based TiO:
film, (¢c) and (d) is TP based TiO: film.
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Fig. 2. IMPS(a) and IMVS(b) plots of FP1, FP2, FP3,
and TP.
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Fig. 3. ti(a), 1(b) of FP1, FP2, FP3, and TP.
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Fig. 4. Photocurrent density-voltage curve of FP1, FP2,
FP3, and TP.
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Table 1. Photocurrent density-voltage data of FP1, FP2,
FP3, and TP.

arameter  Voe Jse FF n
Paste (V) (mA cm? (%) (%)

FP1 0.67 4.48 71.30 2.13
FP2 0.68 5.58 71.07 2.70
FP3 0.69 5.29 71.77 2.63
TP 0.72 7.66 64.11 354
P Ao o
%ol Ag-dF 24 delHE Uehigth

FP2e] 4% Vi, Joo FF 2 ne 2H7 068 V, 558
mA cm %, 71.07% 2 270%= eI TPE 7)€
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Atk TPE o] &% As57e HEFAAY Vo, Jo, FF
2 opne Zb7 072 V, 766 mA cm? 64.11% 2
354% % FP29] FAwW3lg &9 oF 1.3u) L}EFLT]
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