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Objective 

Solar cells based on soluble conjugated polymers are of interest because they offer several advantages compared to their inorganic counter part. They exhibit modulation in their electronic properties by molecular engineering, the easy of processing and low manufacturing cost. Compared to inorganic semiconductors, polymeric devices have low carrier mobilities which cause the inefficient charge transport limiting the performance of the polymeric device. Therefore blending of inorganic nanoparticles with polymer has the potential of bridging the efficiency gap that exist between organic and inorganic semiconductor materials.
In bulk heterojunctions, nanocrystals are blended into the polymer to create a heterogeneous composite with a high interface surface area. In this hybrid solar cell concept, photo induced charge separation is favored between high electron affinity inorganic semiconductors and relatively low ionization potential polymer.  

Purpose of the visit

This visit aims at realizing a high efficiency organic photovoltaic cell using CdTe nanoparticles prepared by the pulse-current electrodeposition. That method is a kind of simple and quick solution process that can control the density and size of metal nanoparticles on conductive substrates at room temperature, to improve the power conversion efficiency as the result of the enhanced optical absorption of incident photon within the active layer.

Work carried out during the visit

Thin film hybrid absorber layer for solar cell based on inorganic CdTe nanoparticles and organic semiconductor poly[2-methoxy-5-(3′,7′-dimethyloctyloxy)-1,4-phenylene vinylene] (MDMO-PPV) has been prepared using spin coating method. To enhance solar harvesting in organic solar cells, uniform-sized metal nanoparticles of 20 nm were incorporated to the device via pulse-current electrodeposition, which is a kind of simple and quick solution process that can control the density and size of metal nanoparticles. By incorporating CdTe nanoparticles on surface modified transparent electrodes, overall power conversion efficiency was increased, mainly resulting from the improved photocurrent density as a result of enhanced absorption of the photoactive conjugate polymer due to the high electromagnetic field strength in the vicinity of the excited surface plasmons.
Conclusion

The results have been preparing and will be published soon. And also will be presented in an international symposium. 

Future collaboration aims at realizing a high efficiency organic photovoltaic cell using other metal nanoscale features in a multijunction device.
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