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Fig. 1 Molecular structures of C106 and €239
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Fig. 2 Photocurrent action spectra

The aperture area of the metal mask is 0.160 cm®. An

antireflection film was adhered to the testing cell during

measurements.
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Fig. 3 Absorption percentage of a cell possessing a

transparent 7 pum thick mesoporous titania film grafted with
€239 or C106 or C106 and C239 mixture in contact with the

electrolyte for cell fabrication
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Fig. 4 Kinetic absorption traces of 12 wm thick, dye-
coated titania films in contact with an inert electrolyte
composed of 0.1 mol/L LiTFSI and 0.5 mol/L TBP in

acetonitrile
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Fig. 5 Kinetic absorption traces of 12 um thick, dye-

coated titania films in contact with the inert (a, c¢) and
realistic (b, d) electrolytes

Probe wavelength: 765 nm; Laser pulse fluence and

excitation wavelength; 44 wJ cm ™% at 720 nm for cell with
C106 alone (traces a and b), and 53 pJ em 2 at 715 nm
for cell with C106 and C239 coadsorption (traces ¢ and d).
The smooth lines are stretched exponential fits over the raw

data obtained by averaging 800 laser shots.
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Fig. 6 j-V characteristics measured at an irradiation of 100
mW cm ™% AM1. 5 sunlight
An antireflection film was adhered tothe testing cell during

measurements.

Table 1 Photovoltaic data measured under simulated AMI1.5G

conditions®”

Dye V,.(mV) Jo (mA cm -2 ) FF n(% )
€239 923 10. 68 0.76 7.4
C106 308 13.82 0.76 8.5

C106/C239 883 15.38 0.76 10.3

" The spectral distribution of our light resource simulates the AM1.5G
solar emission ( ASTM G173-03 ). Open-circuit photovoltage, V. ;
short-circuit photocurrent density, j_ ; fill factor, FF; and total power
conversion efficiency, 7. The validity of our data is further confirmed
by comparing the overlap integral of the measured IPCE spectrum with
the standard AM1.5G emission spectrum and the experimental j_ ,

showing a less than 5% error.
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Fig. 7 Plots of open-circuit photovoltage as a function of
short-circuit photocurrent density

Cells were tested using a metal mask with an aperture area
of 0.160 cm?. An antireflection film was adhered to the

testing cell during measurements.
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Fig. 8 Plots of extracted electron density in titania against

open-circuit photovoltage
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Fig. 9 Plots of electron lifetime as a function of extracted

electron density
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THE COBALT-BASED DYE-SENSITIZED SOLAR CELL COSENSITIZED
WITH POLYPYRIDYL RUTHENIUM AND ORGANIC DYES

Jing Zhang, Lin Yang, Min Zhang, Peng Wang
( State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022)

Abstract The development of outer-sphere electron mediators featuring low Femi-level brings forth a key
advance of performance for dye-sensitized solar cells ( DSCs). The judicious modulation of dye layer
microstructure coated on the surface of titania to inhibit the interfacial charge recombination is one of the
important research topics in the field based upon this rapid recombination device. In this paper, a high-
absorptivity polypyridyl ruthenium sensitizer and a three-dimensional push-pull organic dye were employed to
cosensitize the titania film. With respect to the cell involving pure ruthenium photosensitizer, the transient
absorption spectrum measurements have disclosed that the employment of the three-dimensional organic dye
can endow the cell with an improved efficiency of electron injection. Moreover, transient absorption and
photovoltage decay measurements have revealed that this push-pull dye also confer the device with slower
charge recombination of titania electrons with both photooxidized dye molecules and electron-donating species
in electrolytes based upon the tris (1, 10-phenanthroline ) cobalt ( I /I ) redox couple, resulting in an
evidently improved open-circuit voltage from 808 to 883 mV. Furthermore, the electron injection efficiency
improvement and charge recombination diminishments through modulating the microstructure of interfacial
photoactive layer can also overcompensate the adverse impact of reduced light-harvesting, bringing forth an
enhanced photocurrent output observed in current-voltage measurements, and an overall power conversion
efficiency improvement from 8. 5% to 10.3% at the 100 mW c¢m ~*,simulated AM1. 5 conditions.
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