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ABSTRACT 

The work reported in this thesis has been directed towards 

developing spectrally selective surfaces for use in different 

temperature ranges, for photothermal conversion of solar energy. 

Coatings of cobalt oxide and a combination of cobalt oxide with 

iron oxide or cobalt sulphide have been investigated for use as 

high temperature selective surfaces.  It has been shown that 

cobalt oxide and cobalt oxide containing iron oxide are good mate-

rials for high temperature applications. A simple spray pyrolysis 

process has been used to prepare these selective blacks. Detailed 

structural analysis has been carried out using Auger Electron 

Spectroscopy (AES), X—ray Photoelectron Spectroscopy (XPS), X—ray 

and electron diffraction techniques. The refractive index n and 

extinctiOn coefficient k have been calculated from reflectance 

and transmittance data measured on coating deposited on glass sub-

strate. The calculated reflectance values (using the above n and 

k) have been shown to be in close agreement with those obtained 

experimentally. 

A systematic determination of the integrated solar absorptance 

( a ) and hemispherical thermal emittance (e ) has been done by 

setting up different techniques (calorimetry, radiometry, heat 

balance and integrating sphere reflectometer) for their evaluation. 

The accuracy of each technique and its limitation in terms of surface 

roughness and spectral characteristics has been estaelished. 



ii 

Pure cobalt sulphide coatings have been investigated for 

medium temperature applications. Techniques of electroplating 

and electrochemical conversion have both been employed. Plating 

has been carried out both in aqueous and non—aqueous solutions. 

Various parameters involved in the two techniques like composition, 

concentration, temperature, current density, pH and time have been 

standardized. 

An inexpensive withdrawal method has been used to obtain 

selectivity from commercial paints for use in lower temperature 

ranges. 

Accelerated humidity and thermal cycling test results are 

reported for each coating. 
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