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Electrophoretic deposition of Titania Nanoparticles for Dye Solar Cells and Core –Shell nanoporous to prevent recombination in Quantum Dots Solar cells.

The proposed visit is part of the collaboration between the laboratories of Department of Chemistry in Bar-Ilan University at Tel Aviv in the group of Prof Arie Zaban and the Photovoltaic and Optoelectronic Devices group of Professor Juan Bisquert at University Jaume I in Castelló.

 In this visit to Bar-Ilan University Dr. Eva Mª Barea will prepare Core–shell nanoporous electrode for quantum dots solar cells, studying the effect of the shell characteristics on the electronic properties of the electrode. And will study the Electrophoretic deposition and compression method of Titania nanoparticle films for dye-sensitized solar cells, under the guidance of Prof. Arie Zaban. 

The performance of the devices will be tested initially at Bar – Ilan University and thereafter more detailed measurements will be done at UJI, including impedance spectroscopy and long term stability test. The major aim of the work is to establish the factors improving Quantum Dots Solar Cells devices using new method to make the nanoparticles and develop new core-shell for improve the efficiency of the cells, preventing the corrosion by the iodide redox electrolyte.
The work carry out during the visit  (15 days – two weeks)  at Bar Ilan University, could by described in three steps: (1) preparation of electrodes, by Cathodic Electrophoretic Deposition and mechanical compression and screen printing deposition (2) Chemical Bath Deposition of CdSe Quantum Dots, and (3) preparation of Quantum Dots Solar cells and characterization.
1) Preparation or working electrodes, using Cathodic Electrophoretic Deposition technique (EPD) developed in Bar Ilan.
The EPD of comemercially available TiO2 nanocrystal (P-25 from Degussa) was used for the formation of nanoporous electrodes for solar cells. Using this technique, it is obtained thick, uniform, adherent TiO2 films are obtained from alcoholic suspensions prepared in two steps. (first) nanoparticles were treated in an alcoholic suspension with a small amount of acetylacetone; (second) the obtained suspension is mixed with a EPD charging solution with small additives of iodine, acetone and water.
After the EPD deposition, the electrodes were treated with a mechanical compression technique in order to modify the porous structures and thickness of TiO2 layer. By applying non-polar volatile organic liquids to fill the pores of dye TiO2 films before compression, we obtain a substantial improvement in the quality of the pressed films. After that the electrodes were sintering at 550ºC.
	Sample
	EPD layers*
	Mechanical Compression

	1 – 5
	2
	800 KT/cm2

	5 – 10
	3
	800 KT/cm2

	10 – 15
	4
	800 KT/cm2

	15 – 20
	5
	800  KT/cm2


*The thickness of one EPD deposition is around 2 microns/layer
The thickness of thelectrodes prepared by screen printing methodology is around 5 micros
2) Chemical Bath Deposition technique (CBD) for CdSe Quantum Dots deposition was used for sensibitazion of TiO2 nanoporous electrodes. The CBD was carried out, mixing three water milliQ solution of CdSO4, Nitriloacetic acid trisodium salt monohydrate and Na2SO3 with Selenium, at 10ºC and keep it in darck during 30 hours at 10ºC.
3) Quantum Dots Coating, using a isopropoxide Ti solution aged during two weeks in dark and using Cathodic Electrophoretic Deposition technique (EPD).
4) Used of new materials that increases the current of QDs solar cells in two orders of magnitude. (that information will be publish as soon as is possible, and must to keep confidential) 

The main result obtained are:

· Cathodic Electrophoretic Deposition technique (EPD)  

· Preparation of TiO2 coating layer on Quantum Dots CdSe.

· Fabrication high efficiency Quantum Dots Solar Cells. (confidential, from that results will be prepared a paper)

After the visit many future collaboration are applicable due to the necessity of the deep understanding the effect of the coating in QDs solar cells and the long term stability test that must to be carry out in the devices using Impedance Spectroscopy. These studies will be made in University of Castellon, were there are the tools and the knowledge for this study. Using impedance we study the stability and the recombination mechanisms in the different configurations. After that we can establish a model in order to describe why and which are the factors affect the efficiency in the devices. And which are the main points to improve in the future in order to obtain high efficiency QDs solar cells.  

When the impedance study will be finish in University of Castellon one or two articles may be publish.
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