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• Titanium Dioxide (TiO2) Photo Electrode
• Dye Solution
• Iodine-Based Electrolyte Solution
• Platinum (Pt) Counter Electrode
• Activated Carbon Counter Electrode
• I-V (Current-Voltage) Test – used to measure 

current and voltage, from which parameters, 
including efficiency and fill factor, are calculated
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Figure 2 – Dye-sensitized solar cells with TiO2 photo 
electrodes and activated carbon counter electrodes
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Control Group – Platinum (Pt) Counter Electrode
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Experimental Group – Activated Carbon Counter 
Electrode

The y-axis shows the current in amperes, and the x-axis shows the
voltage in volts. When the current is converted to milliamperes, the
current and voltage can be multiplied to find the power. In this
instance, the maximum power is equal to the efficiency, because the
input power is 100 mW/cm2. The squarer the shape of this graph is,
the higher the fill factor will be, and therefore, the efficiency will
be higher.
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Due to activated carbon’s low resistance, if it were
employed as the counter electrode material in DSSCs,
the solar cells’ efficiencies would increase compared
to solar cells with platinum counter electrodes.

• The hypothesis is supported.
• DSSCs with platinum counter electrodes have
an average efficiency of 3.73% and a standard
deviation of 0.97.

• DSSCs with activated carbon counter
electrodes have an average efficiency of
11.88% and a standard deviation of 2.48.

To further support the conclusions:
• The sample size must be enlarged.
• Other types of carbon must be tested.
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Figure 3 – Results from I-V test on DSSC with platinum (Pt) counter electrode 
and titanium dioxide (TiO2) photo electrode

Figure 4 – Results from I-V test on DSSC with activated carbon counter 
electrode and titanium dioxide (TiO2) photo electrode

Figure 5 – Comparison of efficiencies of DSSCs with 
platinum (Pt) counter electrode and activated carbon 
counter electrode

Figure 1 – Upon exposure to sunlight, electrons from the
dye on the photo electrode travel through the load to
the counter electrode, where the electron is returned to
the photo electrode by the iodine-based electrolyte
solution (Lau and Soroush, 2019).

How Dye-Sensitized Solar 
Cells (DSSCs) Function

Prior research indicates that DSSCs with graphene-
based counter electrode materials achieve efficiencies
that are similar or superior to those of DSSCs with
platinum counter electrodes (Mehmood, et al., 2016).
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