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Abstract

Title: Effect of various surfactant (polymer and different functionalized groups) on
thermal conductivity of alumina nanoparticles
Author: Pouryounes Langroudi, Ladan

Alumina nanoparticles are known as a safety and useful nanoparticles in industry. Many
researchers consider to wide range of alumina applications due to their high strength, good
dielectric strength, excellent thermal conductivity, high refractory, and biomaterial
applications. Among the investigations result, one profit of this nanoparticles is in nanofluids
to enhance the efficiency of industrial devices. Producing more stability of nanoparticles in
nanofluids is important which the properties of them can be used in nanofluids in longer time.
In this project, the effect of nanoparticles surface modification was investigated by three types
of acidic, amine and polymeric ligand and the effect of these substances has been detected on
the stability of the nanoparticles. Also the thermal conductivity of prepared nanofluids has been
studied as a physical effect.

According to the results, the acidic and polymeric shell reduced the size of the primary
particles and amine shell with different effect increased the size of these nanoparticles. These
results were obtained by X-ray diffraction, scanning and transmission electron microscope and
functional groups of samples were determined by infrared spectroscopy. Stability of alumina
nanoparticles in fluid was increased by functionalizing them and it causes enhancement of the
thermal conductivity. Enhancement in thermal conductivity ratio, for 10% volume
concentration of nanoparticles in ethylene glycol at 80 °c was detected 10.96%, 11.40% , 3.5%,
for PVP, APTES and oleic acid, respectively. While pristine alumina nanoparticles make only
2.2% increase in thermal conductivity at the same temperature.

Key Words: Alumina Nanoparticles, Surface Modification, Functional Groups, Ligand,
Thermal Conductivity
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