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The goal of this project is to develop capabilities that will
advance the fundamental understanding of charge transfer
and photochemical behaviors of organic molecular layers
on surfaces as applicable to solar cells, sensors, and
contaminant reduction. This would be accomplished by
using model film systems, applying existing and newly
developed tools to characterize the adsorbed ruthenium
(Ru)-based dye molecules on the TiO, surface. This would
disclose the nature of distribution and the geometrical
structures using imaging techniques, as well as determine
the photo-induced electronic structure variations and band
alignments that will be correlated to understand the
electron-transfer dynamics.

In order to achieve this goal, two novel capabilities were
developed: 1) the photon exposure capability on the
scanning multi-probe surface analysis system (SMSAS) for
photocatalysis and photochemistry studies and 2) a
fluorescent microscope with a mercury lamp as an
excitation source on a time-of-flight secondary ion mass
spectrometry system (ToF-SIMS) for understanding
molecular distribution on the surface.

Using these capabilities, N3, N719, and Z907 Ru-based dye
molecules (in powder form and adsorbed on TiO,(110)
surface using 0.25-1.0 mg/ml in ethanol) were studied. The
X-ray photoemission spectroscopy (XPS) data show that
one of the -NCS groups and one of the carboxylic acid
groups in the N3 dye molecule are bound to the TiO,(110)
surface following adsorption. The valence band shows
features at ~3.0eV and ~2.3eV characteristic of TiO, and
N3 adsorbed on TiO,, respectively. Based on these
features, the relative energy levels are being determined.
Similar studies are also being conducted on N719 and Z907
dye molecules on the TiO, surface, and the results are
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being correlated. Determination of the photo-induced electronic structure variations also is underway.



Products and Output

New Capability for EMSL Users

The following new capabilities have been developed and are now available for EMSL users:

1) The photon exposure capability on the SMSAS for photocatalysis and photochemistry studies

2) Fluorescent microscopy with a mercury lamp as an excitation source on a ToF-SIMS for identifying
molecular distribution on surfaces.
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