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ABSTRACT
The extract of Jambol&o (java plunBugenia jambolana Lam, was used as a natural sensitizer of a wide
band-gap semiconductor (TiPin photoelectrochemical solar cells. The natural dye, adsorbed onto the
semiconductor surface, absorbs visible light and promotes electron transfer across the dye/semiconductor
interface. Photogenerated current and voltage as high as 2.3 mA and 711 mV, respectively, were obtained
and effective conversion of visible light into electricity was achieved. The use of a natural product as the
semiconductor sensitizer enables a faster and simpler production of cheaper and environmentally friendly
solar cells.
Key words: photoelectrochemical solar cell, natural dye, Jambol&o (java plum), energy conversion, dye
sensitized solar cells.

Dye sensitized photoelectrochemical solar cells aréad 1998, Smestad and Gratzel 1998, Dai and Rabani
devices for the conversion of visible light into elec- 2001, 2002a, b), have also been reported. Our work
tricity based on sensitization of wide band-gap semi-has been conducted using synthetic inorganic dyes
conductors (Gréatzel 2001, Murakami lha et al. as semiconductor sensitizers (Garciaetal. 1998a, b,
2003). The sensitization approach enables the ger2000, 2002a, b, Garcia and Murakami lha 2001a, b).
eration of electricity with irradiation energy lower Here we report the use of extract of Jambolao fruit
than the band-gap of the semiconductor. The mair{java plum), Eugenia jambolana Lam, as a natural
progress of such devices occurred after the develsensitizer in photoelectrochemical solar cells.
opment of nanostructured porous semiconductor  Jambol&o, also known as jameldo, jambul, or
films onto which light absorbing dye molecules arejambeiro, is the fruit of a well-disseminated tropical
adsorbed. Synthetic inorganic dyes, such as rutheree, commonly found inthe northeast of Brazil. The
nium(ll) complexes with carboxylated polypyridyl violet juice extracted from the fresh fruit presents
ligands, are commonly employed as molecular senintense broad bands in the visible region of the elec-
sitizers in such cells (Bignozzi et al. 1997, Mu- tronic spectrum (Figure 1). The use of a natural
rakami Iha et al. 1998, Murakami Iha 2000). Otherdye, obtained from Jamboldo extract, as the molec-
approaches, such as the use of natural extractslar sensitizer of nanostructured Ti®Ims results
(Cherepy et al. 1997, Tennakone et al. 1997, Smedn purplish-violet colored photoanodes, which are
employed in photoelectrochemical solar cells.

The experiments were carried out in sandwich-
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Fig. 1 — Electronic spectrum of a photoanode sensitizeHugenia jambolana Lam.

type photoelectrochemical solar cells, consisted by  Effective conversion of visible light into elec-
a photoanode, a counter-electrode and an electrolyteicity was achieved with the use of extract of Jam-
mediator layerin between. Both electrode substrateboldo as the semiconductor sensitizer in photoelec-
are glasses covered by a conducting film: FTO (Flutrochemical solar cells. The use of a natural prod-
orine doped Tin Oxide) for photoanode and ITO (In- uct enables a faster, simpler and environmentally
dium doped Tin Oxide) for counter-electrode. Thefriendly solar cell production without the require-
mediator layer is thel/I5 solution (acetonitrile/3- ment of all steps involved in the preparation and pu-
methyl-2-oxazolidinone (90:10)). The transparentrification of synthetic dyes. Nevertheless, stability
photoanode was prepared by the deposition of @and long-term operation are fundamental issues for
TiO, semiconductor film, prepared from titanium the development of such devices and further studies
isopropoxide, followed by the sintering of its parti- are in progress.
cles at 450C and having the dye adsorbed on the
surface of nanosized oxide. Fruit extracts was ob- ACKNOWLEDGMENTS
tained squeezing fresh Jambol&o fruits.
. . The authors are grateful to FAPESP and CNPq for

The performance of this natural dye asthe semi- i
conductor sensitizer was monitored through the cur:{he financial support.
rent and voltage output upon light irradiation of a
photoelectrochemical solar cell with an effec-
tive area of 0.5 crh Photocurrent and photovolt- ¢ extrato de Jambola&ugenia jambolana Lam, foi uti-
age values as high as 2.3 mA and 711 mV, respeqizado como um sensibilizador natural de um semicondu-
tively, were obtained with overhead projector light tor com separagso grande de bandas £¥i@s células so-
irradiation. Such values are similar to those 0b-jares fotoeletroquimica. O corante natural, adsorvido na
tained employing traditional synthetic dyes (Gratzelsyperficie do semicondutor, absorve luz visivel e promove
2001). Theresults show thatthe extract of Jambol&oyansferéncia eletronica na interface corante/semicon-
adsorbed onto the semiconductor surface, acts asutor. A correngé e o potencial fotogerados tdo altos
a good sensitizer and efficiently promotes electrorncomo 2,3 mA e 711 mV, respectivamente, foram obti-
transfer across the dye/semiconductor interface. gos observando-se converso eficiente de luz visivel em
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eletricidade. O uso de um produto natural como o sensi-Garcia CG, MurakaMI IHA NY, ARGAZZI R AND BIG-
bilizador de semicondutor possibilita uma producéo mais ~ Nozzi CA. 1998b. 4-Phenylpyridine as ancillary lig-
rapida e simples de células solares mais baratas que ndo and in ruthenium(ll) polypyridyl complexes for sen-

agridem o meio ambiente. sitization of n-type TiQ electrodes. J Photochem

) Photobiol A 115: 239-242.
Palavras-chave: célula solar fotoeletroquimica, corante

. N . , GARcIA CG, DE LiMA JF AND MURAKAMI IHA NY. 2000.
natural, Jamboldo, conversdo de energia, células solares . . .

ibilizad ‘ Energy conversion: from the ligand field pho-
sensibilizadas por corante. tochemistry to solar cells. Coord Chem Rev 196:

219-247.
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