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Introduction

Today, polymers and polymer composites are the most 
common materials in industrial applications due to 
their light weight, corrosion resistance, durability, low 
density and low fabrication costs. However, in some 
special applications such as electronic industries, heat 
sinks, encapsulation and satellite devices where higher 
heat dissipation is essential, because of their low ther-
mal conductivities these materials are a second choice. 
Metals and metal composites, as the first choice, have 
been used in these applications. However, due to heavy 
weight and higher costs of metals, polymer composites 
are considered as an alternative. For this purpose, their 
thermal conductivity should be improved. Thermally 
conductive polymer composites are produced by adding 
conductive fillers such as CNTs, carbon black, graphene 
and metallic and ceramic micro and nanoparticles to pol-
ymers [1–3].

The development of polymer composites with 
nanoscaled fillers is the hottest topic in materials science 
[4]. Several factors such as specific temperature, phonon 
velocity and mean phonon pathways in the improvement 
of thermal conductivity of nanocomposites play important 
roles. Due to differences in the speed of phonon transfer in 
the polymer and filler phases and weak adhesion between 
the polymer matrix and nanofillers, thermal interfacial 
resistance is created which decreases heat transfer. To mini-
mize the effects of interfacial resistance, fillers are usually 
functionalized [5].

Nanoscale fillers create higher contact area compared 
to microscale fillers. Due to their high thermal conductiv-
ity (e.g., 3000 W/mK for an individual CNT and 200 W/
mK for bulk CNTs at room temperature), carbon nano-
tubes have attracted more attention among the various 

Abstract In this study, acrylic-based nanocomposites 
containing different contents of multi-walled carbon nano-
tubes (MWCNTs) and metal oxide nanoparticles (i.e., 
TiO2, CuO and Fe2O3) were fabricated by solvent mixing 
method. The thermal conductivity of these samples was 
evaluated. The results indicated that the thermal conduc-
tivity of all fabricated samples was significantly improved 
even at small loading of MWCNTs. It was found that the 
thermal conductivity was enhanced by increase in MWC-
NTs content up to 5 wt%. Similarly, the metal oxide nano-
particles caused up to 75 % increment in thermal conduc-
tivity at 1.5 wt% of their loading in acrylic film. Contrary 
to expectations, the thermal conductivity of acrylic film 
was more increased by nanometal oxides (i.e., TiO2, CuO 
and Fe2O3) than MWCNTs. The effect of hybridizing of 
nanometal oxide particles (1.5 wt%) and MWCNTs (1.5 
wt%) on thermal conduction was investigated as well. It 
was found that hybridizing improved thermal conductivi-
ties by about 85, 94 and 97 % for Fe2O3, TiO2 and CuO, 
respectively. Finally, the effects of TiO2 pigment and 
CaCO3 extender on the thermal conductivity of acrylic 
polymer and nano-TiO2 acrylic composites were studied. 
It was found that TiO2 could increase considerably thermal 
conduction of its acrylic films and acrylic nanocomposites.
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