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ABSTRACT

In this study, the crude ethyl acetate extract of Lonchocarpus cyanescens has been used in the fabrication of a
photoelectrochemical cell which produced light conversion efficiency of 0.37%. The result demonstrates the
potential of the cheap, eco-friendly natural product as a promising alternative sensitizer.
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INTRODUCTION

The stage is globally set for a major shortagenefgy supply as fossil fuel is drastically becomitgpleted and the
the need for sustainable alternative cannot be-engrhasised [1]. Several alternative sources ofggnsuch as
wind, hydro [2] and biomass [3] have been explooedr the last decade. Solar energy alternativealizacted

much attention with the attendant development dfens as absorbers in devices for photovoltaitvecsion of

solar energy [4-6]. The use of ruthenium — basedsibnsitized solar cells (DSSCs) have producedaralb power

conversion efficiencies of over 10% under standbudnination [2]. However, the cost of these dyesnain an

issue and there is need for research into inexpersid environmental friendly dyes. Various redeavork have

been done using natural dyes extracted from ledmets, and bark of trees as sensitizers [7-144xivhum overall

conversion efficiencies above 2% have been achjewdich is comparable to that of natural photosgsib

[15].This study is aimed at fabricating low-costasaell using local dye frorhonchocarpus Cyanescens .

MATERIALSAND METHODS
MATERIALS
Transparent conductive oxide coated glass (TCOtol02 ohm/m, 5 x 5 cm), Ti- Nanoxide D, iodolyte and
meltonix polymer foil were purchased from SOLARONIXye extract was obtained from a natural source
(Lonchocarpus cyanescens) and carbon soot from candle flame

PREPARATION OF NATURAL DYE SENSITIZERS

The dried leaves dfonchocarpus cyanescens were made into powder and 4033g of sample soakedhanol for
seven days, filtered and concentrated using ayr@eaporator. Further purification were carriedotigh solvent-
solvent extraction and the ethylacetate fractios used as the dye sensitizer.

DSSC FABRICATION

TiO, paste purchased from Solaronix was coated by ddiéaling technique on pre-cleaned fluorine doged t
oxide (FTO) conducting glasses. This sheet was #ietered at 450°C for about 20 minutes. Photoanuds
prepared by soaking the Ti@oated FTO for 24hrs in the dye solution. The slgéned film was washed in ethanol
and dried. A counter electrode was prepared byirapain FTO slide with carbon soot from candle flaB&SC
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was fabricated by using the dye coated ;1lIO plate as photoanode and the carbon coated Hai® as the
counter electrode. The slides were sandwiched téhmeltonix foil and sealing was done by keepheystructure
in a hot press at 80°C for about 30 minutes. Feypsiof electrolyte were then inserted betweenwloepiates.

Characterisation of DSSC

The UV-visible absorption measurements of the etdrawere carried out with Genesys 10 UV-visible
spectrophotometer and the result is as shown in Fighe Photoelectrochemical measurements of DS&Cs
performed under a standard solar radiation of 16" using overhead Veeco-viewpoint solar simulator and
four point Keithley multimeter coupled with a latater software was used for data acquisition anrgamperature.
The active cell area was 1.6 tm

Based on the I-V curve as shown in Fig. 2, the powanversion efficiency was calculated accordingtie
equation:

% = FF X J.X Voc

Where J is the short-circuit current, | is the intensitiytbe incident light (W/rf), Voc is the open circuit voltage
(volts),FF is the fill factor defined as:

FF = 3Vm/JscVoc

Where J, and \,, are the optimum photocurrent and voltage extrafit@ah the maximum, power point of the 1-V
characteristics.
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Fig.1: Absorption spectrum of ethyl acetate extract of lonchocarpus cyanescens.
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Fig.2: |-V curve obtained with the DSSC under illumination
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RESULTSAND DISCUSION

The energy conversion efficiency of any solar adpends strongly among other factors on light tsive
efficiency of the sensitizer. The ideal sensitizkould absorb all light below a treshold waveler@t820 nm [16].
Preliminary phytochemical screening lehchocarpus cyanescens by Sonibare et.al [17] showed the presence of
alkaloids, anthraquinones, cardiac glycosides, aganetic glycosides, flavonoids, saponins, steraidbtannins in
the leaves. The ethylacetate fractiodafchocarpus cyanescens in the present study exhibits absorption pedks a
505, 532, 604 and 664nm respectively (Fig. 1). é#eids from various plant have been shown to difierent
sensitizing performances[5]. The absorption pea3&tnm can be attributed to the presence anthotyas these
have been shown to absorb in the range of 500 & The absorption peaks of 410nm and 664nm aretaltiee
presence of chlorophyl- a. Chlorophyl is the pigtmesponsible for light absorption in photosyntkdsi.

The efficiency of the solar cell froironchocarpus cyanescens was 0.37% with a fill factor of 0.38,,¥was 281Mv
and L, 3.465mAcnt. The results show that the ethylacetate fractioboachocarpus cyanescens adsorbed onto the
TiO, surface, acts as a good sensitizer and efficigmtbhmotes electron transfer across the dye/semiatodu
interface.

CONCLUSION

Natural dye obtained from crude extract.ohchocarpus cyanescens gave effective conversion of visible light into
electricity by sensitization of TiD The plant extract appears to be a promising seas in DSSCs because of its
moderate energy conversion efficiency, simple prapan technique, environmental friendliness ang kst of
production. However, there is need for further iaygment on this dye to make them more efficienseassitizers
in DSSCs.
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