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Abstract: The sol-gel method has been widely used to synthesize the TiO: for dye sensitized solar cells
and has advantages of easily fabrication process, controlling the TiO: phase and getting transparent
thin—film composed of the TiO.. In this paper, we synthesized the crystalline TiO: by sol-gel method
controlled by the quantity ratio of Nitric acid and Ammonium hydroxide additives. The best efficiency
result was obtained by 0.05 M Ammonium hydroxide and that results of Voc, Jsc, FF, and efficiency
were 0.68 V, 3.28 mA/cmZ, 58.14 and 5.21%, respectively.
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B AFoAaE Ao R TiO.Z A7 98
EWEZH 2 TTIP (titanium tetra-isopropoxide, 99.95%,
Junsei Co)E &WZE FHIFTE A&t on FHu=z
A 2+(Sigmaaldrich Co)¥ ¢FEYol4= (Sigmaaldrich
Co)E AH&3Att.

Table 1. Manufacturing condition depending on catalyst.

A25¢8 A8Z pp. 620-625, 2012 8Y:

bobE 5 621

TiOp #Ho|2~Ex uielt e} v, SHAZ 742} 3}l
crxgy 2 2~ (hydropropyl cellulose, sigma
aldrich Co., St. Louis, US.A)8 F7F, olAE oA
£ (acetyl acetone, 99%, KANTOCJEMI CAL Co.
INC.)= AH&-3ho] A5 At

A= N719 (Ruthenizer 535 bis-TBA, cis—diisothiocyanat -
bis(2,2' -bipyridyl 4,4’ -dicarboxylato)ruthenium(II)
bis(tetrabutylammonium)) & ol &< o] 0.5 mM=
12717 &<t &3lste] AEstRal Haf A2 lithium
iodide 0.5 M (99.9%, ALDRICH, USA), DMPII0.6
M (Solaronix SA, USA), 4-tert-butyl pyridine
(ALDRICH, USA) 05 M-S 3-methoxy propionitrile
(99%, Wako, Japan) 10 ml &wjol 1243 &3fA A
Az A ot

=
AE

4 M

o

N
N
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&

Holl 2§ Tio, &9

%

EAYPE o]&e TiO, FA4 A4S 27 1o e
ydtk TiO; £ TTIP (titanium tetra-isopropoxide,

Mixing 170 ml of TTIP
with 1,000 ml of DI Water at 40C for 6 h

l

Adding catalyst and then mixing
at 40C for 48 h

l

TiOz sol

Fig. 1. Flow chart of preparation of TiOz sol by sol-gel
method.
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Sample name

NEU H1 H2 H3 OH1 OH2 OH3
Additive Content
Nitric acid 0M 0.06 M 0.10 M 015 M 0M oM 0M
Ammonium hydroxide 0M 0M 0M 0M 0.05 M 0.10 M 015 M
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Fig. 2. XRD patterns of TiO; films of the DSSC
prepared by using NEU, HI1, H2, H3, OH1l, OHZ and
OH3. ‘*x’ means FTO peak.
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Fig. 4. I-V curve of the DSSC prepared by using NEU,
H1, H2, H3, OH1, OH2 and OHS3.
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Fig. 3. FE-SEM images of surface morphology of TiO»
thin films prepared by using NEU, H1, H2, H3, OHI, (oh

OH2 and OH. maximum) f,,(rad)& ©] &34, K=09)
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Table 2. Data of the DSSC prepared by using NEU, HI,
H2, H3, OH1, OH2 and OHS3.

Sample Voc Jsc FF Efficiency
NEU 0.69 11.9 59.1 49

H1 0.71 11.6 56.3 4.6

H2 0.69 105 58.0 4.2

H3 0.68 10.0 58.8 4.0
OH1 0.68 13.1 58.2 5.2
OH2 0.69 12.9 55.6 4.9
OH3 0.68 10.7 58.2 4.3
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