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Abstract: Thermal energy storage (TES), as latent heat with phase change materials (PCMs), can store excess renewable
energy to displace fossil fuels across applications, supporting a climate-neutral Europe by 2050. The low thermal
conductivity and leakage tendency of conventional organic PCMs require the use of thermally conductive fillers and shape-
stabilizing matrices [1]. To preserve heat storage performance (latent heat, Cp, etc.), the amounts of thermally conductive

fillers and shape-stabilizing matrices were kept as low as possible.

Aims:

(i) To obtain shape-stabilized phase change composites with improved thermal conductivity while preserving thermal performance;

(i) To analyze the influence of morphostructural modifications of the PEG-SiO2 by increasing the content of ZnO NPs (<2%) on transport
properties such as thermal and electrical conductivities, relevant properties in heat storage applications and thermal management.

Methods:

1. Obtaining: Hydrothermal synthesis under supercritical conditions of the nanosized ZnO thermally conductive fillers and
sol-gel-derived shape-stabilized (ss) PEG6000-Si0O2@Zn0O composites were described elsewhere [2,3].

2. Characterization: SEM, X-ray diffraction, UV-Raman, and impedance spectroscopy, as well as room-temperature thermal

conductivity tests, were used to characterize the ss PEG6000-SiO2@ZnO composites

Results
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Transport properties: thermal and electrical conductivities
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Conclusions:

«Small additions of less defective ZnO NPS, obtained by a

(Io/l210 in its UV-Raman spectrum), were used to
improve the thermal conductivity of the ss PEG6000-SiO2 composites;
eLamellar structures of the PEG6000 component ( of the ZnO-
free sample of PCMZnO) are spherically enclosed in the SiO2 matrix ;
. of the low PCMZn(0.5/1) point out the presence of unreacted
hydrogen-bonded PEG6000 with latent heat storage ability. Conversely,
graphitization (D and G bands of sp?-hybridized carbon atoms) took place during
sol-gel preparation at higher ZnO content ( 1.5 and 2%).

e As expected, the inorganic shape-stabilizing SiO, matrix triggered a lowering of
the of the ssSPCMZn0;

. show an enhanced degree of crystallinity (81.56%) of the PCMZn1
composite with the highest thermal conductivity;
eZn0O_1.5 exhibits the lowest

range (2.5-50 kHz), meaning the best electrical insulating behavior among the

other composites presented here.

over the entire frequency
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