Preparation and characterization of nanostructured solar cells 

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 dye-sensitized solar cells. In this visit to EPFL Dr. Eva Mª Barea will prepare a number of high quality dye solar cell devices in different configurations, using liquid electrolytes, ionic liquids, and OMETAD hole conductors, 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 long term stability test. The major aim of the work is to establish the factors improving long term stability of the solar cells as well as the recombination mechanisms in the different configurations.

The work carry out during the visit  (15 days – two weeks)  at EPFL, was:

· 1st week: Preparing sealed liquid dye solar cells devices with different nanoestructures TiO2 films (using different thickness, nanoparticule size...) and were used different combination of Dye and electrolite (ionic liquid, super robust and liquid), in order to obtain stable devices for a long term stability test (that will be made by impedance spectroscopy in University of Castellon, using a climate camera. In Table (1) it is shown the results obtained in liquid solar cells devices:
	cell
	dye
	electrolite
	Sun (%)
	Voc (mV)
	Jsc (mA/cm2)
	FF
	Eff (%)

	e1
	Z907
	Z646 Sup.Rob
	10
	695.82
	14.5
	__
	7.86

	 
	 
	 
	50
	744.73
	7.71
	0.714
	7.74

	 
	 
	 
	100
	726.29
	14.2
	0.667
	7.22

	 
	 
	 
	 
	 
	 
	 
	 

	e2
	Z907
	Z646 Sup.Rob
	10
	707.35
	1.5
	0.747
	8.34

	 
	 
	 
	50
	751.96
	8.08
	0.713
	8.18

	 
	 
	 
	100
	768.35
	14.9
	0.661
	7.57

	 
	 
	 
	 
	 
	 
	 
	 

	e3
	Z907
	Z655 ionic liquid
	10
	614.23
	1.19
	0.756
	5.78

	 
	 
	 
	50
	674.8
	6.33
	0.718
	5.79

	 
	 
	 
	100
	694.51
	11.29
	0.655
	5.14

	 
	 
	 
	 
	 
	 
	 
	 

	e4
	Z907
	Z655 ionic liquid
	10
	571.73
	0.95
	0.745
	4.23

	 
	 
	 
	50
	642.05
	5.49
	0.708
	4.71

	 
	 
	 
	100
	665.78
	10.06
	0.658
	4.41

	 
	 
	 
	 
	 
	 
	 
	 

	e5bis
	Z907
	Z655 ionic liquid
	10
	647.44
	1.38
	0.779
	7.33

	 
	 
	 
	50
	699.98
	7.26
	0.752
	7.21

	 
	 
	 
	100
	716.08
	12.97
	0.695
	6.45

	 
	 
	 
	 
	 
	 
	 
	 

	e6
	Z907
	Z655 ionic liquid
	10
	645.43
	1.38
	0.775
	7.22

	 
	 
	 
	50
	699.33
	7.27
	0.749
	7.18

	 
	 
	 
	100
	716.98
	13.16
	0.696
	6.57

	 
	 
	 
	 
	 
	 
	 
	 

	e7
	Z907
	Z655 ionic liquid
	10
	649.99
	1.39
	0.785
	7.43

	 
	 
	 
	50
	701.28
	7.23
	0.745
	7.21

	 
	 
	 
	100
	718.26
	12.84
	0.69
	6.36

	 
	 
	 
	 
	 
	 
	 
	 

	e8
	Z907
	Z655 ionic liquid
	10
	640.9
	1.39
	0.781
	7.32

	 
	 
	 
	50
	693.67
	7.31
	0.743
	7.11

	 
	 
	 
	100
	710.41
	12.91
	0.682
	6.25

	 
	 
	 
	 
	 
	 
	 
	 

	e9
	K77
	Z655 ionic liquid
	10
	610.26
	1.29
	0.754
	6.23

	 
	 
	 
	50
	665.13
	6.55
	0.685
	5.64

	 
	 
	 
	100
	684.49
	10.58
	0.645
	4.67

	 
	 
	 
	 
	 
	 
	 
	 

	e10
	K77
	Z655 ionic liquid
	10
	607.86
	1.3
	0.737
	6.1

	 
	 
	 
	50
	665.25
	6.65
	0.682
	5.7

	 
	 
	 
	100
	685.4
	10.85
	0.678
	5

	 
	 
	 
	 
	 
	 
	 
	 

	e11
	K77
	Z655 ionic liquid
	10
	608.61
	1.31
	0.752
	6.32

	 
	 
	 
	50
	665.98
	6.74
	0.696
	5.89

	 
	 
	 
	100
	684.99
	10.93
	0.688
	5.15


Table (1). results obtained in liquid solar cells devices.

· 2sd week : study the best configuration in order to obtain a high efficiency in a solid solar cell device. Was developed a cell using a comercial polimer OMETAD hole conductors. And the impedance spectroscopy and long term stability test will be made now in the University of Castellon. 
At the same time duiring these days, was syntethised diferent TiO2 paste and another kind of metal oxide (confidential), used as electrode in liquid solar cells, our aim was improve the surface area as well as the porous size, in order to improve the final deviced efficiency. Were used different media, water and organic media with different values of pH. 

The main result obtained are:

Liquid solar cells with high efficiency.

Knowledge to prepare cells with OMETAD hole conductors.

Synthesis of TiO2 nanoparticules by different methods ( water and organic paste).

Synthesis of new metal oxide nanoparticles.(confidential)

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.

