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8 °f £ AP 2FUP Y2(DSSQ: 4-distearylamino phenyl-4’-dimethylamino phenyl squa-
raine}E Langmuir Blodgett W22 Sn0, A9 QAo xx3ch DSSQ 449 o) F5
#3& 630 nmelsler, SnO; AT =X Aele HRFIAR A7) 530 nmE olEHA AFg
ARAE vediiick o] ALRE dAsdY HYEF AAE 620~680 nmE <) FH Ak AFLA
A e odz] o)lF BAE 47 3l BAFE FHsldct FAFA action specrumE FF
2 e s Aol 2 AL Rgon, A’ AR FHF action 2 EJYE AW PL FARE
vehligick olule] FRrFEL o 0.3%)Act £Yul2) W) tunneling A3HE 27 3t SnO, HF
DSSQ AzAleld] zulold g 2~8528 747 SERT FUFE YA, FVF2) Axe 3
a3hsdek 25% o] 2 A BoAE FAR AY depdA] 4ok w3 AR fof A4E Fade
ASele B718Ye) A3 Fastz, AxE FAHE de 2E AEZE F7IEke JoE Mol Wi
$2 A4k A4 34 A%E AT ASE FAY + Aok

ABSTRACT. Monolayers of pure surfactant squaraine, DSSQ(4-distearyl amino phenyl-4’-dimethyla-
minophenylsquaraine), were deposited on Sn0O, electrodes by the Langmuir-Blodgett film technique. The
DSSQ film exhibits Aq at ~530 nmn. The absorption is significantly red-shifted from the solution of
DSSQ (633 nm in chloroform), suggesting that the squaraine chromophores form aggregates in the LB
film. The photogeneration of the squaraine aggregates is studied by measuring the photocurrents in
photoelectrochemical cells consisting of the squaraine of the aggregates is found to parallel its absorption
spectrum and quantum efficiency as high as 0.3% has been observed. While the photocurrent was atte-
nuated exponentially when stearic acid layers (up to 8 layers) are inserted between the squaraine layer
and the electrode, it is nearly extinguished when the squaraine layer is over-coated with 2 layers of
stearic acid. A model for the observation is proposed and the roles of the electrolytes and oxygen
on the photogeneration process will be discussed.
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Fig 1. Structure of squaraine.
DSSQ (4-distearylamino phenyl-4'-dimethylamino)
phenyl squaraine), SQC,s (4-stearylamino phenyl-"-di-
methylamino)phenyl squaraine).
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Fig. 2. A schematic of a photoelectrochemical cell in-
corporating LB film.
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Fig. 3. Pressure-area isotherms for DSSQ and stearic
acid in CdCl, subphase. (1) DSSQ, (2) stearic acid.
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Fig 4. Absorption spectra of monolayer LB film of
DSSQ on SnQ, glass. (1) DSSQ monolayer, (2) treated
DSSQ monolayer at 110°C for 30 min, (3) DSSQ solu-
tion.
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Fig. 5. Time base photocurrent of DS5Q monolayer.
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Fig. 6. Photocurrent-potential curve of a glass/Sn0O;
/DSSQ.
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Fig. 7. Photocurrent action spectra at AgCl electrode
in NaNOQO;. (1) DSSQ monolayer, (2) Treated DSSQ
menolayer at 110°C for 30 min, (3) SQC;; monolayer.
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chain length. (1) no bias volt, (2) bias volt (—100 mV),
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Fig. 9. Effect of bubbling of nitrogen and oxygen on
the photocurrent. (1a) nitrogen at no bias volt, (1b)
nitrogen at bias volt (—100 mV), (2a) oxygen at no
bias volt, (2b) oxygen at bias volt {—100mV).
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Fig. 10. Schematic diagram showing proposed elect-
ron transfer processes. (1) anodic photocurrent, (2)
cathodic photocurrent.
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