Abstract #599, 223rd ECS Meeting, © 2013 The Electrochemical Society

Platinized counter electrodesfor dye sensitized solar
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electrodeposited lead sacrificial template
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Dye sensitized solar cells are photoelectrochemical
devices which consist of dyed mesoporous,J#D
electrolyte for charge transfer and a catalysatilifate

the charge transfer on the anode. The operaticig cy
consists of excitation of the dye by light, injectiof
electrons into the Tig@ followed by migration through the
mesoporous Ti@network where they are then conducted
to an external circuit through a conducting substraThe
electron is then returned to the excited dye thihathg
counter electrode and then the electrolyte by ¢dection
of the triiodide species to iodide by the facilitgt
platinum catalyst [1].

The redox catalyst for liquid based dye sensitizaldr
cells is one that needs careful thought, espeatatly
temperature sensitive substrates. A DSC catalyst e
efficient to avoid large overpotential losses &t tbunter
electrode. In addition a low charge transfer tasice at
the CE will have a positive effect on the fill facof the
DSC and as such, will improve device efficiency.

The highest performing catalyst currently in use is
thermally applied platinum nano cluster cataly$t [2
However, this is not feasible for use on polymer
substrates, such as those used in a roll-to-rotlyetion
line, due to the high processing temperatures(385
required, therefore alternatives must be sort.reuly
there are three alternative methods: Chemicallyced
chloroplatinic acid, sputtered platinum and
electrodeposition from solution. Each has drawback
hazardous chemicals, specialist equipment, vacuum
conditions and limited size and shape of the waek

Electrochemical deposition from supported aqueous
solution has more appeal, due to industrial famiijia
with electrocoating methods. Here we presentta fas
electrochemical technique that allows the depasitid
small highly catalytic nano-scale Pt on an FTO-glas
surface with the potential of transferring thigptaymeric
substrate. A sacrificial Pb nano-scale templafess
electrodeposited on the substrate using low power a
short timescales [3]. Following this, the substrat
returned to OCP and left in solution for the redox
replacement action to occur and the Pt to replaedb
on the substrate surface. As Fig 1 shows, thieigae
has a catalytic performance comparable to thateof t
standard thermally decomposed platinum catalyst.

While this technique may seem problematic, dué¢o t
inclusion of lead which is vulnerable to attacknfrthe
electrolyte, it was found that an optimized immensi
time in the deposition solution removes the mayaoit
the lead template, giving a stable catalytic counte

electrode. This method uses a vastly lower conatoh
of platinum than required in normal platinization
solutions and reduces power usage through onlygbein
needed to deposit the lead template. In additien|ead
is recycled back into solution by the redox repiaeat
step.
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Fig 1: Comparison of Nyquist plots for thermally and
electrodeposited platinum redox catalysts
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