The Relationship Between
Squaraine Dye Surface
Morphology and Sensitization
Behavior on SnS; Electrodes

Norihiko Takeda and B. A. Parkinson*

Department of Chemistry
Colorado Sate University
Fort Coallins, CO 80523-1872

Bis(4-dimethylamino-2-di-
hydroxyphenyl)squaraine, (1-1 OHSQ)
and Bis(4-methyl-hexyl-amino-phenyl)
squaraine, (1-6 SQ) dyes

Figure 1 Structure of 1-1 OHSQ
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were deposited on van der Waals
surfaces of SnS, singe aystals by two
methods, dipping in a dye solution and
evaporation of dye solution. Dye
morphdogies and phdosensitizaion
properties on the same samples were
studied with atomic force microscopy
(AFM) and phdoeledrochemicd
measurements. AFM experiments in air
revealed two dstinct morphdogies of
dye a@gregates and phdocurrent
measurements on the same samples in
agueous eledrolytes dowed corres
pondngly different phaocurrent spedra.
Three-dimensional needle-shaped 1-1
OHSQ aggregates aligned along crystal
diredions and showed a broad excitation
spedrum that extended into the nea-IR
region with a peg& around 800 m. In
contrast, flat aggregates, presumably
consisting d mondayers of 1-1 OHSQ
moleaules, had a sensiti zation maximum
around 680 m. Both pe&s were red-
shifted from absorption pea&k of 1-1
OHSQ in buk dichloromethane solution.
Spedra differences between these dye
aggregates are discussed in terms of
intermoleaular interadions. (Figure 2)
The 1-6 SQ dye had a different
shift of the alsorption max on the
surface from the sensiti zation maximum
measured on the same SnS, sample.
Measurement of the absorbed light and
the quantum vyield for senstizaion
showed that the quantum yield per
absorbed phdon approached 100% in
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many cases. Phatocurrent-voltage aurves
showed orsets of phaocurrent well after
the flatband pdential and were less seep
than theoreticdly predicted for a high
phaocurrent yield system.

Figure 2. Photocurrent quantum Yyield
adion spectra measured at +0.7 V vs SCE
bias in agqueous 1.0 mol L~ LiCl electrolyte
containing 10 mmol L1 hydroquinone & a
regenerator. Open circles, bare SnS,; closed
circles, 1-1 OHSQ on SnS, deposited by
dipping for 12 min, closed triangles, ca 1
ML equivalent amourt of 1-1 OHSQ on
SnS, deposited by dropping method
Quantum yields were calculated per incident
phaon flux. Absorption spectrum of 1-1
OHSQ in dchloromethane solution is hown
for comparison.



