Preparation and characterization of new SDSCs with OMeTAD as hole conductor

The purpose of the visit is part of the collaboration between the laboratories of Prof. Michael Grätzel at EPF Lausanne and Prof. Juan Bisquert at UJI Castelló on the properties and mechanisms of the solid state solar cells. In this visit to EPFL Sonia Ruiz will prepare a number of high quality solid state solar cell devices in different configurations, using different DYEs, and OMETAD hole conductor, under the guidance of Prof. Grätzel. The performance of the devices will be tested initially at EPFL and therefafter more detailed measurements will be done at UJI, including impedance spectroscopy and variations with atmosphere conditions as humidity, illumination and oxigen. The major aim of the work is to establish the factors that improve or limitate efficiencies in SDSCs in order to understand spiro-OMeTAD behaviour and it’s different kinds of dopants.
The work carry out during the visit  (15 days – two weeks)  at EPFL, was:

· 1st week: Preparing complete solid-state dye solar cells devices with different different solutions of Dye with and without co-adsorbants. In Table (1) it is shown the results obtained in S.S. solar cells devices:
	cell
	dye
	+ co-adsorbant
	Sun (%)
	Voc (mV)
	Jsc (mA/cm2)
	FF
	Eff (%)

	2
	Comercial dyes
	YES
	10
	663.36
	-0.53
	0.722
	2.67

	
	
	
	100
	738.67
	-6.248
	0.402
	1.86

	3
	Comercial dyes
	NO
	10
	643.14
	-0.512
	0.743
	2.58

	
	
	
	100
	719.37
	-6.137
	     0.451
	2

	5
	Comercial dyes
	YES
	10
	652.04
	-0.609
	0.708
	2.97

	
	
	
	100
	729.81
	-6.228
	0.371
	1.69

	7
	Comercial dyes
	NO
	10
	663.58
	-0.604
	0.751
	3.15

	
	
	
	100
	745.25
	-6.81
	0.442
	2.27


Table (1). results obtained in solid-state solar cells devices.

· 2sd week : study the efficiency in a solid solar cell device with a new record DYE (confidential). Was developed a cell using a comercial polimer OMETAD hole conductors.
Study the effect of the metal evaporation in the resistance of the counter electrode.
Improvement of the technique screen printing for the deposition of nanostructured TiO2.

Study of the influence of illumination, temperature, oxygen and humidity in the efficience of the SDSCs.

The main result obtained are:

Solid state solar cells with high efficiency.

Knowledge to prepare cells with OMETAD hole conductors.

Knowledge of the parameters affecting in the efficience of SDSCs.
After the visit many future collaboration are applicable due to the necesity of the deep caracterization and the long term stability test that must to be carry out in these 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 of the devices and the recombination mechanisms in the different configurations. After that we can establish a model in order to described why and which are the factors that decrease the efficiency in the different configuration  devices. And which are the main points to improve in the future in order to obtain high long time stability.  

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

