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Abstract

A single phase of delafossite CuAIO, (CAO) was successfully synthesized by a 600
W microwave radiation for 20 min. The CAO sample was composed of quite distorted
single-crystalline plates with 200-350 nm thick. Its atomic vibrations were detected at 760
and 550 cm™' belonging to Al-O and Cu—O stretching, respectively. The direct and indirect
energy gaps were respectively determined to be 3.9 and 2.9 eV. The photoluminescence
(PL) at room temperature was at 585 nm (2.12 eV) corresponding to the indirect energy
gap and at 760 nm (1.63 eV) corresponding to the p-type native defect. For its
thermoelectric (TE) properties, the Seebeck coefficient (S) was positive value, with holes
as the majority of charge carriers. By increasing of the test temperature, both the electrical
resistivity and absolute value of Seebeck coefficient were decreased, but the power factor

was in the opposite manner. The dimensionless figure of merit (ZT) of the crystalline CAO

was evaluated to be the maximum of 9X10° at 1073 K.

The use of CAO powder as an additive in composite gel electrolyte (CGE) of the
quasi-solid state dye-sensitized solar cell (DSSC) is first reported. In order to achieve an
improvement of power conversion and long-term performance of the quasi-solid state
DSSC, different contents of CAO powder containing in CGE, a mixture of polyethylene
glycol (PEG), iodide/tri-iodide (I/I3") liquid electrolyte (LE) and 4-tertbutylpyridine (4-tBP),
were used in the present study. The photocurrent density-voltage characteristic (J-V
curve) and photovoltaic performance parameters of the cells, such as the short-circuit
current density (Js;), open-circuit voltage (V,.), power conversion efficiency (77) and fill
factor (FF) were investigated. The CGE containing the dispersed CAO powder exhibited
high ionic conductivity due to the charge diffusion through free channels. The power
conversion efficiency of the quasi-solid state DSSC was significantly improved by adding
CAO powder to the CGE. The optimum CAO powder content in the CGE was 0.05 wt%.
In this research, the power conversion efficiency was 1.71 times of the LE and 2.85 times
of the CGE with no CAO powder adding. The quasi-solid state DSSC based on the
addition of CAO powder to CGE had long-term stability better than the normal DSSC
based on the LE.



