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Feasibility Test of One-Dimensional Sodium Hexatitanate as an Anode Material
in Dye-Sensitized Solar Cells
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Abstract: Dye sensitized solar cells (DSSCs), which is one of the contending renewable energy sources, have the
problem of low efficiency. To improve the efficiency, the fast electron transport and long electron lifetime are
required. In this study, one-dimensional sodium hexatitanate, which is expected to have an advantageous structure
for electron transports, was synthesized and the feasibility of the material on DSSC was tested. Its physical
properties were characterized by the SEM, XRD, and BET method. The dye adsorption and solar cell properties
were also characterized. In addition to the expectation of fast electron transport, sodium hexatitanate showed longer
electron lifetime: This means sodium hexatitanate can improve the DSSC efficiency. However, it showed low
current and voltage because of the low surface area leading to the low amount of dye adsorbed. Therefore, it
should be mixed with titanium oxide with high surface area for the optimal performance.
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SEHEMN HEFY AxE Wy ojo] BudH =75
A=k [10]. 7rEsHAl QofstAtd, 0.1059 g2

Na;COs (Aldrich), 0.4832 g2 TiO, (P25, Degussa),
aa]3 NaCl (Aldrich)2 = H]-& 1:6:14 ¥+ 1:6:35
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Fed3E HEAXY SN2 7P @Wol AMEEHT
9= TiO, (P25, Degussa)ﬁ} H] Wt

22 A%t £4 24

AMzEst Algx= X4 §A7|(XRD, D8 advance,
Bruker), MAWANE FAMEAE0]7d (FE-SEM, Hitachi
S-4700). BETHE o]8% =22 &5 £47] (ASAP
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(b) Na;TicOy; in ICDD (#73-1398).

Fig. 1. The XRD spectra of (a) the synthesized sample at the
condition of Na,CO; : TiO, : NaCl = 1 : 6 : 4 by mol, (b)
Na:TigO3 in ICDD  (#73-1398), and (¢) TiO» in ICDD
(#65-0192).
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Fig. 4. The FE-SEM image of the synthesized sample at the
condition of Na;CO; : TiO; : NaCl = 1 : 6 : 35 by mol.
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Fig. 5. FTIR spectra of the samples.
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Fig. 6. UV-vis absorption spectra of the samples.
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Fig. 7. The current-voltage characteristics of the dye-sensitized
solar cells.
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Fig. 8. The Bode plot of the electrochemical impedance

spectra of dye-sensitized solar cells.
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