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Introduction

The Sun, whose light energy hitting Earth is several
times greater than the global need, has become a
growing source of green energy production with hopes
of decreasing the amount of fossil fuels burned.
However, current solar panels based on silicon require
high cost material processing techniques and can
contain caustic materials. The development of next
generation solar fuel sources, based on dye
sensitization and subsequent energy and electron
transfers to drive current, or hydrogen production and
water oxidation, will rely on understanding the
fundamental photophysical properties of the dyes and
their device constructs. The Edinburgh Instruments
LP980 Transient Absorption Spectrometer is the world's
only commercial system capable of making time-gated
spectral transient measurements with an ICCD detector
and kinetic lifetime traces from nanoseconds to seconds
to fully understand the photoinduced energy and
electron transfers associated with Dye-Sensitised Solar
Cells (DSSCs).
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Figure 1: The Edinburgh Instruments LP980 Spectrometer.

Research

Researchers at Florida State University, under Prof.
Kenneth Hanson, have utilized an L980 spectrometer to
study the energy and electron transfer characteristics of
a self-assembled DSSC on TiO2. The bilayers contain
two complimentary dyes to maximize light absorption,
facilitate efficient, directional energy/electron transfer,
and minimize unwanted recombination (ACS Appl.
Mater. Interfaces 2016, 8, 28633-28640).
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Figure 2: MultiHayer, self-assembled DSSC construct studied by Prof. Hanson and
his team at Florida State University.

The bilayer DSSC system comprises a TiO2 nanoparticles
electrode, with a ruthenium dye linked through a zirconium
bridge to a triphenylamine-based dye. This bilayer construct
promotes broadband absorption of light, and is energetically
favourable for the funneling of energy and electrons to the TiO?2
surface for photocurrent production.
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Figure 3: Photo-induced transient absorption spectra of the individual
dyes attached to TiO2, and the self-assembled, bilayer DSSC construct
10 ns after laser excitation (laser exc. = 532 nm).

The defined spectral features in the transient absorption
of each individual dye (Figure 3) shows that upon
photoexcitation, each dye undergoes electron transfer to
the TiO2. In the bilayer system, the spectra resemble that
of p1M+; consistent with intermolecular energy and
electron transfer as well as interfacial electron transfer as
depicted in Figure 4.
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Figure 4: The proposed energy and electron transfer events in a novel bilayer, References
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