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Plasma enhanced supersonic inseminated jet deposition of hierarchical
nanostructures for dye sensitized solar cells.
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Dye sensitized solar cells (DSC) have been widely studied as promising and

economical PV technology. Research efforts have been focused on enhancing the

performance by increasing the specific surface available for photoelectrochemical

reactions and increasing charge collection and transport. Recently [1] these issues

were tackled using photoanodes fabricated by PLD based on novel hyperbranched

nanostructures. Surface area was maximized for dye chemisorption while maintaining

high degree of crystallinity and high scattering cross section for visible light,

enhancing the optical thickness of the devices. We report about nanostructured thin

film synthesis obtained coupling PECVD and inseminated sonic jet techniques in a

single reactor design for one-step, high yield deposition (1µmmin-1) of TiO2 thin films

with controlled porosity on large areas (100cm2). This novel process is based on the

segmentation of the gas phase material synthesis in two separate steps: (i) precursor

dissociation chemistry control in a reactive plasma; (ii) nanoparticles nucleation and

aggregation control by means of a sonic jet. The morphological properties of the

nanostructured films can be tuned, through plasma process parameters and aerosol

gas dynamic of the sonic jet flow field, in order to tailor the optoelectrical properties of

synthesised material. Such TiO2 photoanodes consisting of anatase crystals

assembled in quasi 1-D arrays of high aspect ratio hierarchical mesostructures are

fabricated onto FTO covered glass surfaces by self-assembly from the gas phase.

Structural and morphological characteristics of TiO2 nanostructured photoanodes can

be optimized to achieve simultaneously high specific surface area for optimal dye

uptake and broadband light scattering. As an example of the efficacy of the new

process, we present the results of the first functional tests on DSC. [1] Passoni L. et

al.; ACS Nano 2013,7(11),10023.
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