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Fabrication and Characterization of Dye-Sensitized Solar Cell by using Biomass Material
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We demonstrated the fabrication and characterization of dye-sensitized solar cells by using biomass material.
Specifically, we fabricated the biomass base platinum-electrodes. The solar cells had a photovoltaic conversion
efficiency (#7) of 1.36% under AM 1.5G at 100 x 10° W m™. Additionally, the photovoltaic performance at the higher
efficiency was obtained by using counter-electrode with a platinum-thickness of ~100 x 10 m. These results indicate

that our techniques can be used for future research on the fabrication of biomass materials based eco-devices.
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Fig.1 Schematic of carbon neutral containing a biomass film based DSSC.
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Fig.2 Molecular structure (left) and minimum energy structure (right) of N3 by using MM2 calculation.
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Fig.3 Molecular structure (left) and minimum energy structure (right) of polybutylene succinate by
using MM2 calculation.

Fig.4 Fabricated Pt-electrode by using biomass material.
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Fig.5 J-V profiles of DSSC by using biomass based counter-electrode with different Pt thickness under
the AM 1.5G. Inset shows the plot of Pt thickness against sputtering time.

Table 1 Condition of fabricated Pt-electrode by using biomass material and photovoltaic performance of the DSSC under
the AM1.5G.

Sputtering condition

] ] - Voe (V) Jse (A m?) FF 7 (%)
Current (mA) Time (min) Thickness (10 m)
3 6.9 0.63 27.1 0.57 0.98
6 35.2 0.63 26.9 0.59 1.01
9 75.3 0.63 254 0.62 0.99
12 155 0.61 23.1 0.58 0.81
15 174 0.57 18.7 0.45 0.48

Pt ORI Ay &2 o ZHFE OHERITHE - T 6.9 %x10°m, 352x10°m, 753 x10°m, 155%x10°m, 174 x 10°m
L7poiz (Figs, Inset). [AISRMEOYEME FAWCIER L7 DSSC DA, 51X Pt ORE, 3730bbh i — MEHT
(Qsquare) (ZIKTFT D EEZHND. Qsquare (33 (1) TEOTZ LN TED.

P
s == (1)
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ZZT, ps, p, tIXENEN Qsquare, HLHEPL, Pt OIREZRLTWD. LvL, nld Pt ORREITEFAET, 5

JEH3 100 x 107 m LA EIZIBWTRAPIE S S MBI S 7z (Figs). Ziud, ANy & U U ZRHICA LT
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Fig.6 Plot of Log() against Pt thickness of DSSC by using biomass based counter-electrode under the AM 1.5G
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Fig.7 J-V profiles of DSSC by using biomass based counter-electrode with different Pt thickness (105x10® m(e),

43.7x10” m(m), 253%10° m( A )) under the AM 1.5G.
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Fig.8 J-V profiles of PEN film based DSSC by using biomass based
counter-electrode with different Pt thickness under the AM 1.5G.
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