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Polyeth ylene oxide (P Ea) based polymer electrolytes for dye-sensiti zed so lar ce lls (DSSCs)
and for Lithium batteries were investigated. Characterization was done using current 
voltage (1- V) characterizati on, impedance spectroscopy, DC polarization, Fourier
Transformed Infrared (FT IR) spectroscopy and atomi c force microsc opy (AF M) techniques.

First system investigated for DSSCs are based on ge l polymer e lectrolyte PEa: Kl: Pr4N+r:
PC: Ti02:h. The mixed cation effect on so lar ce ll effic iency enhancement by using PEa
based gel polym er e lectro lyte was investigated varying the KI: Pr4N+r co mposition rat io.
The best effi ciency, 4. 12 % was obta ined for the sa mple w ith 75 wt. % Kl conce ntratio n and
the effic iency was further increased to 5.31% with the addit ion of 2.5 wt.% nano Ti02•

Further addition of the nano filler result ed decrease in the so lar ce ll effic iency as we ll as the
total ionic co nductiv ity of the electrolyte. DC polarization measurements establish the
predominant ly ion ic behavior of the electrolytes.

In the second sys tem, ioni c liquid was used in order to avo id the use .of vo latile organic
solvents. How ever, ace tonitrile (AC N) was used for better mixing purpose and was totally
evaporated before electrolyte characterization. FTIR spec trosco py was used to confirm the
absence of ACN traces. Incorp oration of Ti02 nano particles into the sys tem resulted increase
of so lar cell effi ciency by 9%. Recombination lifetime of electrons was investigated using
solar cell impedance spectroscopy.

Silica nano particles synth esized from Rice Husk Ash (RHA) were characterized using FTIR
and AFM techniques and were incorporated in to the PEa based solid polymer electro lyte
system (PEO)9LiTf whi ch was characterized using impedance spectroscopy. It was observed
that the addition of nano-silica from RHA enhanced the ionic conductivity of the PEa based
e lectro lyte .


