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Introduction

Phase changing materials (PCMs) are functional materials that can store and release large amounts of latent heat when there is a slight change in temperature. However,
there is a significant risk of leakage of the substance with phase transition properties due to the number of melting-crystallization cycles. As a result, hybrid PCMs have become
very popular because they are easy to prepare and can be used without the need for encapsulation [1]. Previously reported hybrids PEG6000-Si PCMs have low transition
enthalpies, which reduce energy storage capacity during the charging-discharging process. Our group developed a new PCM based on a mixture between pristine and silica -
coupled PEG6000 (1:3 wt ratio). We also improved PCMs thermal conductivities by adding high thermal conductivity particles (fillers) to the PCM composition. For this purpose
we used hydroxylated multi-wall carbon nanotubes (OH-MWCNTs).

Objectives

• Preparation of different mixtures between functionalized and non-
functionalized PEGs;
• Improvement of the obtained PCMs conductivities by using OH-MWCNTs;
• Improvement of OH-MWCNTs dispersivity in the PCM structure by using
Sodium Dodecyl Sulfate (SDS);
• Physico-chemical characterization of the obtained PEG-silica hybrid materials;

Conclusions:

• Our aim was to create phase changing materials (PCMs) in the presence of
thermally conductive fillers, with potential applications in the passive storage of
thermal energy;

• The phase transition component (PEG) was stabilized in a silica network to
prevent leakage and solubilization;

• The introduction of carbon nanotubes improved thermal conductivities of PCMs,
while the use of a surfactant (SDS) lead to a better dispersion of the filler in the
material;

• The behavior of the final materials subjected to repeated melting / solidification
cycles was monitored and a very good reproducibility was observed;

• The sample that showed overall the best properties for heat storage applications
is P6.4, containing 0,05% organic filler.
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Sample
PEG6000

(g)

MWCNT 

(g)

SDS 

(g)

Al2O3

(g)

NT6.1 8 0.032 - -

NT6.2 8 0.016 - -

NT6.3 8 0.032 3.2 -

NT6.4 8 0.016 1.6 -

NT6.5 8 - - 0.032

NT6.6 8 - - 0.016

Sample
PEG6000-Si 

(g)

NT6.X

(g)

PEG6000

(g)

PEG6000-Si 24 - -

P6.0 24 - 8

P6.1 24 8 -

P6.2 24 8 -

P6.3 24 8 -

P6.4 24 8 -

P6.5 24 8 -

P6.6 24 8 -

Table 1. Compositions of non-functionalized PEG – filler mixtures
Table 2. Compositions of PEG6000–silica–MWCNT hybrids

Fig 1. Aspect of PEG6000–silica–MWCNT hybrids
Fig 2. Aspect of PEG6000–silica–MWCNT  hybrids  a) normal powder              

b) powder after staying in the oven 30 minutes at 80°C 

Fig 4. Conductivity (a) and thermal effusivity (b) values 
of PEG6000–silica–MWCNT hybrids

Fig 3. SEM images of PEG6000–silica–MWCNT hybrids: a) P6.0; b) P6.2; c) P6.4; d) P6.6

Fig 5. Melting-cooling DSC cycles of P6.4
Fig 6. DSC curves of PEG6000–silica–MWCNT hybrids in which 

filler and surfactant concentrations vary

Fig 7. Enthalpy values of PEG6000–silica–MWCNT hybrids

Fig 8. Thermo oxidative graphs of PEG6000–silica–MWCNT hybrids

Methods

• The obtained PCMs have been characterized by SEM microscopy. Conductivity, effusivity, DSC, thermal oxidation
measurements were also performed;
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