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Abstract

Since the pioneering work of Michael Grétzel on utilizing TiO, nanoparticles in dye sensitized solar cell
(DSSC), much research has been devoted to DSSC research. However, there are a number of
challenging issues remaining, for example, insufficient sunlight harvesting by the sensitizer, inefficient
electron transport in the photoelectrode and the stability concern. The aim of this work was to
investigate ZnO as a semiconductor material in the construction of photoanodes for enhanced DSSC
efficiency [1-3].

Au and AuCu nanoparticles are also used in the design of photoanodes. Even when this work has been
performed, the use of electrochemical techniques for its construction is of interest, since no treatment
has been given to the system after its construction.

The ZnO/Au and ZnO/AuCu photoanodes with the ZnO structure being nanosheet/nanorod on Indium-
tin oxide glass from substrate to surface was prepared by electrodeposition method [1-3].

Gold nanoparticles and AuCu nanoparticles are electrodeposited without the presence of an organic
stabilizer. The systems ZnO/Au and ZnO/AuCu (electrochemically constructed) are compared with other
photoanodes, where Au nanoparticles and AuCu nanoparticles have been anchored to ZnO nanorods
by means of an organic stabilizer (colloidally constructed) (Figure 1).

Photoanodes were characterized by several analytical methods, X ray diffraction, scanning electron
microscopy, UV-Vis and Raman spectroscopy, and electrochemically. Structural differences were
observed between colloidally and electrochemically constructed systems, specially by electrochemical
characterization.

The authors will like to acknowledgment financial support from PAPIIT (UNAM) with the project number
IB200113-RR260113. Also, the authors acknowledge Professor Abel Moreno, Ph.D. Ivan Garcia
Orozco, Ph.D. Rosa Maria Gémez Espinosa, M. SC. Alejandra Nufiez, M. Sc. Lizbeth Triana, and Ph.D.
Marco Antonio Camacho Lépez for their support in the analytical characterization.

References

[1] Tanujjal Bora,Htet H. Kyaw, Soumik Sarkar, Samir K. Pal, and Joydeep Dutta, Beilstein J.
Nanotechnol., 2 (2011), 681.

[2] Tanujjal Bora, Htet H. Kyaw, and Joydeep Dutta, Materials Science Forum, 771 (2014), 91.

[3] C. K. N. Peh, L. KE, G. W. Ho, Materials Letters, 12 (2010), 1372.

Figure 1. Schematic diagram for the preparation of ZnO/Au systems by using a colloidal method
or an electrochemical method.
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