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Time Dependent Degradation of Cell in Dye-Sensitized Solar Cell
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Abstract >> We report on the time dependent degradation of cell in dye-sensitized solar cells (DSSC). The
photovoltaic performance of DSSC over a period of time was investigated in liquid electrolyte based on
triiodide/iodide during six days. It was found that the short circuit current density (jso) of the cell dropped from
9.9 to 7mA/cm’ while efficiency (1) of the cell decreased from 4.4 to 3.3%. The parameters corresponding to
fundamental electronic and ionic processes in a working DSSC are determined from the electrochemical impedance
spectrascopy (EIS) at open-circuit potential (V5.). EIS study of the DSSC in the this work showed that the electron
life time 7, and chemical capacitance Cp decreased significantly after six days. It was correlated the ji. and

efficiency decreased after six days.
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Fig. 1 A schematic diagram of a DSSC (Dye-sensitized
solar cell)’®
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Fig. 4 Curruent density-Voltage (j-V) curves of a DSSC
observed for six days after fabrication of the cells

Table 1 Photovoltaic parameters open-circuit voltage (Voc),
short-circuit current density (js), fill-factor (ff), and efficiency
(1) of the DSSCs measured in six days

Ve V) | s (mA/om’) £ | 0 %)
day-0 0.68 9.9 0.66 44
day-1 0.69 8.9 0.66 4.1
day-2 0.71 83 0.66 39
day-3 0.71 7.5 0.67 3.6
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Fig. 5 Impedance spectra at five different days

Table 2 Transport, Back reaction parameters of photoele-
ctrode in DSSC

(g;z:nz) (Qﬁ;nz) C, (Fem®)| 7, (ms)| 7, (ms)
day-0 | 3.70 057 | 1.24x10® | 460 | 0.711
day-1 | 3.88 060 | 1.19x10% | 463 | 0718
day-2 | 3.88 0.77 | 1.11x10" | 430 | 0.856
day-3 | 444 438 | 829x10™ | 368 | 3.630
day-6 | 4.46 624 | 7.69x10™ | 343 | 4793
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