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Abstract 


The main objective of the present thesis is to develop the hybrid absorbing layers based on 
 the nanoparticles and conjugated polymers for hybrid solar cell application. In earlier studies the 
 conjugated polymer-inorganic nanoparticles composites were prepared by mixing polymer or 
 precursor solution and TOPO coated inorganic nanoparticles. The resulting solution, however, 
 showed inhomogenities associated with nanoparticles agglomeration. This is orie of the most 
 diffficult problems in dealing with nanoparticles. In addition, the effect of nanoparticle's dispersion 
 on conjugated polymer-inorganic nanoparticles composites has been rarely reported and the 
 important question that has not been addressed earlier is-where these nanoparticles will 
 chemically attach to the polymer. 


In the present work, two materials (polymer and surfactant free nanoparticles) in different 
 weight ratios are mixed and a heat treatment is given to the solution to achieve a better 
 homogeneity. Since nanoparticles are surfactant free, the mixing is achieved without any che
面
cal 
 treatment. Hence, the proper mixing of the two constituents give rise to a better interconnected 
 network required for photo-generated charge carriers transport. This is conffirmed by Dynamic 
 light scattering (DLS) measurements performed on the blend solutions. The question of chemical 
 attachment of nanoparticles to the polymer is answered with the help of peak broadening and 
 relative shift in the 'HNMR peak position of pristine polymer and nanocomposite. The effect of 
 dispersing the nanoparticles (CdTe, CdSe, CdTe-CdSe and Ti02) in the conjugated polymer 
 (Polyaniline, MEH-PPV and P3HT) is investigated in terms of the optical and electronic properties 
 of thin ffilms deposited using spin coating technique. Optical measurements on thin ffilms are done 
 using Fourier-transform infrared (FTIR) spectroscopy, Optical absorption study, 

vii 



(10)Photoluminescence (PL). Surface morphological studies are carried out using Scanning electron 
 microscopy and Atomic force microscopy. Cyclic-Voltammeteric measurements are carried out to 
 study the elctro-chemical interaction and charge transfer between the polymer and nanoparticles. 


Optical absorption study on hybrid thin flims shows the increase in absorption for the 
 hybrid ffilms beyond the band edges of nanoparticles and polymer. The absorption does not show 
 simple superposition behavior at all the concentrations over the entire wavelength range. 


Absorption spectra conffirms the charge compie
え
 transfer に
TC) formation for the hybrid ffilms 
 particularly for bi-nanoparticles mixed polyaniline (Pani) thin films, CdTe nanoparticles mixed 
 MEH-PPV thin fdms and for the P3HT based thin films. This indicates the interactions between 
 the polymers and the surfactant free nanoparticles. Absorption spectra for the bi-nanoparticles 
 mixed Pani thin films suggests that these composite can also be used for hybrid solar cell 
 applications. 

PL measurement on the hybrid thin flims shows the significant quenching in PL intensity 
 which conffirms the better dispersion of nanoparticles in the hybrid flims. PL measurement further 
 establishes that an optimum amount of nanoparticles can provide the proper mixing and 
 networking in hybrid layer which is desirable for devices like solar cell. Cyclic voltammetry 
 measurements on the hybrid thin ffilms also conffirm that the charge transfer between the 
 nanoparticles and the polymer is taking place. 


SEM measurements on the hybrid flims show the dispersion of nanoparticles in the 
 polymer matrix and suggest that the high electron affinity nanoparticles provide the better 
 dispersed interface throughout the surface. 
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