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Currently, we are successful to obtain the light to
electricity conversion of 9.16% by using doublgela
consisting of thin film titania nanotube(TiNT) amP5.
High efficient dye-sensitized solar cell become silds
by using double layers cell. We have presenteditigle
crystalline titania nanotubes(TiNT) as an eletr¢idef 1).

TiNTs material was synthesized by templating
mechanism in laurylaminehydrochloride = (LAHC)/
tetraisopropyorthotitanate  (TIPT)  modified  with

acethylacetone (ACA) system. TIPT solution was ddde
to 0.1 M LAHC aqueous solution of pH4-4.5. The eol
ratio of TIPT solution to LAHC was 4. The solutiaras
stirred at 40°C for 24 hours until the solution became
uniform yellow solution. Then, the solution was kép

the oven at 80°C. After 7 days, the gel sample was
washed by 2-propanol to remove LAHC. These material
have an anatase crystal. Fig 1 shows a SEM image of
TINT electrode coating on conducting glass. TINT
network can be obviously seen.

TINT was used as an electrode for the dye-
sensitized solar cells. We used titania gel samptash
were depositedonto a Sn@ITO conducting glass (5
Q/cn? Geomatec) using a doctor-blading technique. After
air-drying, the electrode was calcined at 4Q0in air for
2 hours. Dye was introduced to the titania thimélby
soaking the film in a 3xI® M solution of the N3 in
ethanol. The photocurrent-voltage characteristicarew
measured by using a potentiostat (AM1.5, 100 m\f)cm
The thickness of titania film was measured by Alghep
Q.

Fig 2 shows the short-circuit current density
(Jsc) obtained from the cell made of TiNTs and
commercial P25 against film thickness. In the tfiim
region (thicknesss pm), the Jsc was higher than that of
P25. The high Jsc is attributed to the high electro
transfer and the transparency of the titania filmdem of
TiNTs. The light to electricity conversion of dye-
sensitized solar cells using 6.4 TiNT in thickness is
7.54%(Jsc 16.26 mAch Voc 0.725 V and ff 0.640).

When the thickness of TiNT was increased, the
film was cracked. P25 was chosen to mix with TiNF f
increasing the film thickness. Fig 3 shows thatieh
between the Jsc of TiNT mixed with P25 at 2%
concentration (TINT+P25(2%)). TIiNT+P25(2%) can
provide the Jsc about 21 mA&for 10 um untreated
titania electrode and 15.84 mA@rfor 8 pm titania
electrode treated with 4-tert butylpyridne.

Double layers film, which is composed of TiNT
film and P25 film(scattering layer), is used taripase
the thickness of electrode. Fig 4 shows an exarople
photovoltaic properties of double layers cell. Di¢ained
short-circuit current density was 19.21 mA&nmopen-
circuit voltage was 0.72 V, fill factor was 0.66hd light
electric conversion efficiency was 9.16%. The hiigtt
to electric conversion efficiency is due to in@ean
electrode thickness and the light scattering. TR be
used as an electrode for the high efficiency dyesitized
solar cells.

Fig 1. SEM image of titania nanotubes electorde
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Fig 2. Relationship between the Jsc and the filickttess
of untreated titania samples.
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Fig 3. Relationship between the Jsc and the filickttess
of untreated TINT+P25(2%) comparing with P25.
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Fig 4. Photovoltaic property of
consisting of TiINT and P25.
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