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Abstract — Low priced and environment-friendly natural dye from coumarin- containing plants for the dye sensitized
solar cell (DSSC) was developed. Dyes were extracted from cinnamon and angelica that contained coumarin deriva-
tives, and DSSCs employing these dyes were prepared. PV efficiency of 0.75% was obtained from cinnamon dye, which
is comparable to the highest efficiency reported in precedent studies about natural dye DSSC. It was confirmed by UV-

visible and FT-IR spectroscopy that coumarin derivatives in the plants acted as photosensitive material.
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Fig. 1. Structure of (a) Coumarin, (b) bis(2-methylheptyl) phthalate,
(c) Decursin, and (d) Decursinol.
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Fig. 2. Current-voltage characteristic curves of DSSC prepared with
cinnamon, angelica and raspberry dyes.
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Fig. 3. UV-visible spectroscopy of natural dyes and coumarin 343.
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Table 1. Open circuit voltages, short circuit current densities, fill factors and efficiencies of natural dyes and coumarin 343

Cinnamon Angelica Korean Raspberry Coumarin 343 [14]
V,. (V) 0.58 0.62 0.46 0.41
J, (mA/cm?) 2.03 0.44 0.88 4.1
Fill Factor 0.64 0.73 0.50 0.56
Efficiency (%) 0.75 0.20 0.20 0.9
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Fig. 5. FT-IR spectroscopy of extracted cinnamon and angelica dyes with ethanol spectrum.
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Fig. 6. FT-IR spectroscopy of extracted cinnamon and angelica dyes without ethanol spectrum.
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