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Research progress on specific heat capacity improvement of molten salt nanofluids
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Abstract: At present, as an efficient energy storage solution, molten salt heat storage technology has not only been widely
used in the field of solar thermal power generation, but also in the flexibility modification of thermal power plants and other
diversified scenarios. The heat storage performance of molten salt medium is one of the most critical factors that affect the
progress of large-scale commercial application of molten salt heat storage systems. Doping nanoparticles into molten salt
systems to prepare molten salt nanofluids is a highly promising method to enhance the heat storage performance of molten
salt, significantly improving its thermal physical properties, such as specific heat capacity, thermal conductivity, and
operating temperature. The application background of molten salt heat storage is introduced in detail , the latest mechanism
for strengthening the thermal properties of molten salt is clarified, and the mechanism of improving thermal properties of
molten salt nanofluids based on molecular dynamics simulation is summarized. In addition, a comprehensive review of
recent advances in enhancing specific heat capacity of representative nanoparticle-doped molten salt is presented, and
insights into future research directions and development trends are proposed.
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Table 1 Properties of common molten salts™>”’

FaEh sy TAEREIC LR/ - (g-K) ] AT RBUW - (m-K) ] B/ (kg-m™)
60%NaNO,+40%KNO, 220~565 1.50 0.52 1753
53%KNO0,+40%NaN0,+7%NaNO, 142~535 1.40 0.35 1723
15%NaNO,+43%KNO,+42%Ca(NO,), 120~500 1.45 0.52 1992
29%LiNO,+18%NaNO,+53%KNO, 120~540 1.64 1780
62%Li,C0,+38%K,CO, 400~900 1.60 1967(577 °C)
34.52%K,C0,+32.12%Li,C0,+33.36%Na,CO, 378~800 1.61 0.49 2010(600 °C)
68.6%7ZnCl1,+7.5%NaCl+23.9%KCl 204~850 0.81(300~600 C) 2 000(600 °C)
68.2%MgCl,+14%NaCl+17.8%KCl 380~800 1.00(500~800 C)
29%LiF+12%NaF+59%KF 454~1 600 1.89 0.92 2 020
3.2%NalF+96.8%NaBF, 3 845~700 1.51 0.63 1750
32.5%KF+67.5%7:F, 390~1 450 1.04 0.32 2800
4%NaF+27%KF+69%Z1F, 385 1.09 0.36 2920
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Fig.1 Four mechanisms by which nanoparticles affect the

specific heat capacity of molten salt'*"’
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Table 2 Representative molecular dynamics simulation studies

on molten salt nanofluids
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Fig.2 Models of three types of molten salt nanofluids"**’
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Fig. 3 SEM images of the structure of three types of

nanoparticle-doped molten salts and base molten salts'*
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a Schematic and TEM image of dendritic nanostructures
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