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A B S T R A C T   

Thermal energy storage materials are substantial in concentrated solar power (CSP) plants as they absorb solar 
thermal energy and store it to be used for electricity production. Enhancing the thermophysical properties of 
these materials will positively affect the efficiency of the CSP plant system and lower electricity price. This 
research synthesized a novel composite of Titanium Dioxide (TiO2) nanoparticles and the ternary nitrate molten 
salt (HITEC) at different nanoparticle concentrations. The nano-enhanced molten salt (NEMS) samples were 
characterized for compatibility and nanostructure analysis. Also, the thermophysical properties and thermal 
cycling behaviour of the NEMS samples were evaluated. The results indicate that 0.1 wt% can enhance the 
specific heat capacity of HITEC by 5.5 %, latent heat by 78 %, and upper working temperature by 5 %. The 
morphological analysis of the 0.1 wt% NEMS sample revealed a good dispersion of nanoparticles in HITEC and 
the formation of nanostructures. The FT-IR analysis showed the chemical stability of the nanofluid with no 
presence of chemical reaction between its components. The thermal cycling test of the optimum sample showed 
the chemical stability of the nanocomposite and the thermal cycling stability of the enhanced thermophysical 
properties.   

1. Introduction 

Renewable energy, particularly for electricity production, has 
become a high priority for sustaining modern society while attempting 
to decrease air pollution resulting from the dependence on burning 
fossil-based fuels for energy production [1], which also resulted in the 
depletion of the natural resources of these fuels. One method of gener-
ating electricity from solar power is using CSP systems to evaporate the 
water using solar thermal energy and produce steam that can be used to 
rotate an electric generator and produce electricity [2]. The CSP systems 
can generate electricity 24 h per day using the hot molten salt reservoir 

[3]. In CSP power towers, the thermal energy storage (TES) material is 
usually a molten salt that also works as a heat transfer fluid (HTF) [4]. 

Implementing molten salt in CSP systems has improved the overall 
system efficiency [5]. This efficiency can be further improved by 
enhancing the molten salt’s thermal properties, especially its latent heat 
and heat capacity, to improve its heat storage, lowering its melting point 
and enhancing its upper working temperature to increase its working 
range. One way to improve molten salt is by doping it with nano-
particles, forming a nanoscale semi-solid layer adjacent to the salt and 
the nanoparticles. This layer has better thermal properties than nano-
particles and molten salt and is suggested to cause its thermal properties 
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