Molecular Cluster Films

C60 Films on Conducting Electrode Surface.

Electrodeposition of Ce films from a cluster (aggregate) solution of acetonitrile/toluene (3:1). These
Ceo cluster films cast on nanostructured SnO2 films strongly absorb visible light and exhibit excellent
photoelectrochemical activity up to 700 nm.
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A known amount (~2 mL) of cluster solution (0.11 mM) was transferred to a small cell in which two
optically transparent electrodes were kept at a distance of ~6 mm using Teflon spacer, and a DC voltage
(50-200V) was applied using a Fluke 415A High Voltage DC power supply. Within 30-60 seconds the
solution turned colorless as all the C60 clusters were deposited as a brown film on the electrode
connected to the positive terminal of the source. The thickness of the film could be varied by changing
the concentration of the C4 clusters or varying the time of deposition. The film was then thoroughly
washed with acetonitrile. Unless otherwise specified the amount of Cs, deposited on the film was

0.2 Bmoles/cm? (approx. 18m in thickness). A similar method was employed to cast films of Cg, clusters
on nanostructured SnO2 and TiO2 electrodes.



Porphyrin and Porphrin-Cso Composite Films.

A known amount (~2 mL) of H,P, Cgo or mixed cluster solution in acetonitrile/toluene (3/1, v/v) was
transferred to a 1 cm cuvette in which two electrodes (viz., OTE/SnO, and OTE) were kept at a distance
of ¥6 mm using a Teflon spacer. A dc voltage (500V) was applied between these two electrodes using a
Fluke 415 power supply. The deposition of the film can be visibly seen as the solution becomes colorless
with simultaneous brown coloration of the conducting glass electrode. Deposition of thin SnO, colloidal
film prior to electrodeposition yields uniform and robust coverage of Cg or porphyrin
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