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Abstract:

photovoltaic property was examined under the illumination of AM 1.5 G,

Rhodamine B (RhB) was utilized as a dye sensitizer for dye-sensitized solar cells (DSSCs) and its

100 mWem™. DSSCs based on RhB

exhibited typical photovoltaic properties with an open-circuit voltage (Voc) of 0.34 V, a short-circuit current (Jsc) of
1.55 mA-em? a fill factor (FF) of 50%, and a conversion efficiency (PCE) of 0.26%. In order to further improve
the photovoltaic properties of RhB-based DSSCs, the effect of (i) incorporating a strong electron-donating NCS unit

into the RhB molecular backbone, (ii) combining a bis-negatively charged zinc complex anion (Zn-dmit, dmit=

di-mercapto-dithiol-thione) with the amine cation of RhB, (iii) co-adsorbing RhB dyes with chenodeoxycholic acid

(CDCA) molecules onto porous TiO, electrodes, was investigated and discussed.
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Fig. 1. Chemical structure of Rhodamine B (RhB), Rhodamine
B isothiocyanate (RhB-NCS) and (Zn-dmit,)(NBuy),.
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5-dimercapto)zinc ((NBuy)y(Zn-dmity))= H = =
glof af ddstAnt [5]. &4 vheak ARl 2%
Ao ArgH A8 ol4tstElEHs BS (Dyesol Pty.
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' 59 A+ 183 mmo|i, JA=o] AMEE o]AS}E]
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Fig. 2. UV/vis absorption solutions and

dye-adsorbed TiO, substrates.
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Fig. 3. IV curves of RhB and RHB-NCS-based DSSCs under
the illumination of AM 1.5 G, 100 mW cm™.
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Fig. 4. (a) UV/vis absorption spectra of Zn-dmit, solution
before and after the addition of RhB-adsorbed TiO, substrate,
(b) XPS spectra of Zn 2P and S 2Py of
Zn-dmity/RhB-adsorbed TiO, substrates.
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Fig. 5. IV curves of RhB, RhB/Zn-dmit, and RhB/CDCA-based
DSSCs under the illumination of AM 1.5G, 100 mW cm™.
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Table 1. Characteristic properties of RhB-based DSSC devices

under the illumination of AM 1.5 G, 100 mWcem™

Jsc

PCE
Devices® Voe (V) (mA/ FF (%) E

p (%)

cm”)
RhB 0.34 1.55 49.9 0.26
RhB-NCS 0.29 0.82 44.5 0.11
RhB-Zn-dmit 0.31 0.99 43.4 0.13
RhB-CDCA 0.38 2.10 57.6 0.46

“The cell data for each dyes were averaged using three
devices for consistency. The active areas of the devices
were ca. 0.21 cm?.
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