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Abstract: With the advancement of the "dual carbon" goals, the importance of thermal energy storage technology has
become increasingly prominent. As an ideal thermal storage material, molten salts have gained significant attention in the
medium- and high-temperature heat transfer and storage fields. Molten nitrate salts, in particular, exhibit unique
advantages that lead to widespread applications across various fields. Recent research on the issues of insufficient thermal
storage performance and strong metal corrosiveness in molten nitrate salt systems is reviewed , with a detailed overview of
methods to improve the thermal storage performance of molten nitrate salts from two aspects: the development of multi-
component molten nitrate salt systems and the doping of nanomaterials. Additionally, the impact of impurity ions on molten
nitrate salts is discussed from the perspectives of thermal properties and corrosion. Research indicates that multi-
component molten nitrate salt systems and doping with nanomaterial can substantially enhance thermal storage performance
of molten salts. However, the presence of impurity ions negatively affects their performance. Future research could focus on
the development of novel molten nitrate salt systems, the synergistic enhancement mechanism of nanoparticles, the
combined effects of impurity ions on corrosion behavior, and the development of online detection technologies to further
improve molten salt thermal storage technology.

Keywords: molten nitrate salt; molten salt heat storage; thermal energy storage; thermophysical properties;

nanomaterials ; impurity ions; renewable energy ; energy storage
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Table 1 Novel multicomponent molten nitrate salts and their thermophysical properties

BTG R R JE i IMRIREEIC HHRENT (g KT Sk
50%Mg(NO, ),~50%NaNO, 355.40 440.00 1.023 [28]
60%Al(NO, );~40%Cu(NO,), 65.00 215.00 2.729 [29]
32%Ca(NO, ),-24%NaN0 ,-44%KNO, 80.00 600.00 1.500 [30]
NaNO;~-KNO;—-NaNO,-15%-30%LiNO 77.50~94.37 612.00~639.11 1.860~1.950 [31]
10%NaNO,-60%KNO ,~20%Ca(NO, ),- 10%NaNO, 130.20 650.00 [32]
6.67%Ca(NO; ),~44.17%KNO,-5.83%NaN0,-33.33%NaNO, 83.10 628.50 1.520 [33]
20.5%NaN0,-11.5%KNO;-12%Ca(NO, ),~ 16.5%NaNO,-39.5%KNO, 102.30 651.20 1.500 [34]
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