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General Objective: PPE study of thermal properties of magnetic nanofluids.

1. Synthesis of magnetic nanofluids with different structural parameters.

One of the objectives of this stage was the synthesis of magnetic nanofluids with
Fes;04 nanoparticles with controlled size and stabilized in time, so that the nanoparticles keep
their superparamagnetic properties. Two types of nanofluids have been synthesized: (i)
magnetic nanofluids with Fe3Os nanoparticles with controlled size, stabilized with
hydrophobic layer and dispersed in organic solvents as colloidal suspensions; (ii) magnetic
nanofluids with FezO4 nanoparticles with controlled size and stabilized with hydrophilic layer
and dispersed in water.

2. Behaviour of the static and dynamic thermal parameters of magnetic nanofluids as a
function of carrier liquid and type of surfactant.

In this section of the research, the behaviour of the static and dynamic thermal
parameters of magnetic nanofluids as a function of carrier liquid and type of surfactant has
been investigated. The first investigations have been performed on liquids with well known
properties (water, transformer oil, some volatile liquids, etc) in order to prove the suitability
of the method for such type of investigations. The obtained results for both thermal effusivity
and diffusivity were in good agreement with literature data.

Concerning the carrier liquid, two types of magnetic nanofluids have been
investigated, having as carrier liquids water and decahydronaphtalene (DHNA). It was found
that the carrier liquid influences drastically the values of both thermal diffusivity and
effusivity of the magnetic nanofluids.

Concerning the type of surfactant, a magnetic nanofluid having water as carrier liquid,
FesOs as nanoparticles and double layers of different fatty acids as surfactant was
investigated. It was found that the different types of surfactant change the value of the thermal
effusivity with about 16%, 1530 Ws*’m? K™ (LA+MA) to 1790 Ws"’m?K™ (PA+OA).
Concerning the value of the thermal diffusivity, it is practically unchanged by the type of
surfactant (it ranged between 14.54 x10® m?/s and 14.79 x 10°® m?/s).

3. Temperature dependence of the thermal parameters and detection of phase
transitions, if existing.

During our investigations, no phase transitions have been found for the measured
nanofluids in the temperature range of interest (20°C-100°C). Consequently the amplitude and
phase of the PPE signal presented in all cases a monotonic behaviour as a function of
temperature.

However, in order to prove the suitability of the PPE method for phase transitions
detection, some materials with well known phase transitions have been investigated. A second
order phase transition was found for TGS single crystal at about 49 °C and a first order one
for oleic acid at 5 °C.

Concerning materials used for the synthesis of magnetic nanofluids, we found a phase
transition (“lower critical solution temperature”) for the hydrogel NIPA, known as a thermo-
sensitive material, at about 32 °C .



4. Dissemination of the results
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Detailed results of this stage can be found in Research Report 4 (Romanian) and in the
above mentioned disseminated papers.



