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Abstract

In this full reported, we summarized all the work done, which can be divided
into two different sections: 1) supercapacitor and 2) dye-sensitized solar cell. First
section is about fabricating the composite polyaniline/multiwall carbon nanotube
(MWCNT) film and testing its electrocapacitance. Three methods are employed for
coating the composite polyaniline/MWCNT film on the stainless steel: 1) the
electrospinning, 2) the electrophoretic depsotion (EPD) and 3) the slurry paste. We
did not succeed in depositing the composite film by the electrospining. This is due
the low dissolve ability of polyaniline. The composite films prepared by the
electrophoretic deposition have a short life time only ~10 charge-discharge cycles.
Whereas, the slurry paste composite polyaniline/MWCNT film provides the longer
charge-discharge cycles (over 300 cycles) and the higher specific capacitance than the
EPD method. The 0.4 g CNT + 0.2 g MWCNT film delivers the highest specific
capacitance of ~50 F/g. The increase of the specific capacitance with the addition of
the polyaniline is attributed to the high redox reaction of polyaniline.

In the second section, we had studied the performance of the dye-sensitized
solar cell on three different areas: 1) TiO, film prepared by the electrophoretic
deposition, 2) carbon film prepared by the electrophoretic deposition and 3) carbon
film prepared by the slurry paste. It is found that the optimal TiO, thickness prepared
by the EPD technique is ~ 14 pum, which delivers the highest energy conversion
efficiency ~ 3%. The longer deposition duration of the carbon film by EPD is found
to induce more magnesium particles formation on the carbon nanotube film, and the
incorporation of magnesium particles is found to degrade the solar cell efficiency.
The carbon film prepared by the slurry paste generates higher efficiency than the EPD
carbon films. This should be attributed to the carbon film prepared by the slurry
pasted is better adhering to the substrate than the EPD method.
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