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Abstract

Highly dispersed conductive suspensions of multi walled carbon nanotubes (MWCNT) can have
intrinsic electrical and electrochemical characteristics, which make them useful candidate for
platinum (Pt)-free, dye sensitized solar cells (DSSCs). High energy conversion efficiency of 7.5% is
demonstrated in DSSCs, based on enzyme dispersed MWCNT (E-MWCNT) layer deposited on
fluorine doped tin oxide (FTO) glass. The E-EMWCNT layer shows a pivotal role as platform to
reduce large amount of iodide species via electro catalytically active layer, fabricated by facile tape
casting under air drying technique. The E-MWCNT layer with large surface area, high mechanical
adhesion, and good interconnectivity is derived from an appropriate enzyme dispersion, which
provides not only enhanced interaction sites for the electrolyte/counter electrode interface but also
improved electron transport mechanism. The surface morphology and structural characterization
were investigated using field emission-scanning electron microscopy (FE-SEM), transmission
electron microscopy (TEM), x-ray photoelectron spectroscopy (XPS), Ramen spectroscopy and
electronic microscopy techniques. Electro catalytic activity (ECA) and electrochemical properties of
E-MWCNT counter electrode (CE) were investigated using cyclic voltammetry (CV), and
electrochemical impedance spectroscopy (EIS) measurements. The high power conversion efficiency

(PCE) of EEMWCNT CE is associated with the low charge transfer resistance (Rcr=1.39 Q sz) and
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