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The use of UV.vis spectroscopy as a non-destructive method to determine the
concentration of nanoparticles dispersed in phase change materials

H. Masoumi Mechanical & Energy Engineering, Shahid Beheshti University, Tehran, Iran

R. Haghighi khoshkhoo Mechanical & Energy Engineering, Shahid Beheshti University, Tehran, Iran

S. M. Mirfendereski Mechanical & Energy Engineering, Shahid Beheshti University, Tehran, Iran

Abstract

In this paper, stearic acid was used as phase change material (PCM) in thermal energy storage systems (TES). In order to
improve the heat transfer characteristics, TiO2 nanoparticles were dispersed in stearic acid. Density difference and
agglomeration of nanoparticles leads to considerably settling them in the beginning. In the present study, the results of the
sedimentation balance method showed that the sedimentation rate of nanoparticles decreased with time and eventually turned
to zero. At this stage, determining the concentration of nanoparticles in the mixture is one of the challenges ahead, which is
specified here using the Ultraviolet—visible spectroscopy as a non-destructive method. Comparison of the results shows that
the error obtained from the UV.vis spectroscopy method is less than 10% compared to destructive methods. The
measurements of the thermal conductivity coefficient indicate that the addition of a small amount of TiO, nanoparticles in
stearic acid, if uniformly distributed, can significantly increase the heat transfer properties.

Keywords: phase change material; sedimentation balance method; Ultraviolet—visible spectroscopy; TiO,; stearic acid.
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