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Abstract: To verify the engineering application value of low melting point quaternary mixed
nitrate molten salt, the quaternary mixed nitrate molten salt with low melting point, high
decomposition temperature and low cost developed by our research group, and two pilot tests
on ton-scale engineering application were carried out. Subsequently, the thermal physical
properties were tested at different elevated temperatures, and the melting point, initial crystal
point, decomposition temperature and other parameters at different heating temperatures
were obtained. After that, the molten salt was analyzed by scanning electron microscopy, X-
ray diffraction and ion chromatography. The results show that the melting point of industrial
low melting point quaternary mixed nitrate is 89.77 °C, the initial crystal point is 151.46 °C, and
the decomposition temperature is 616.2 °C . Under air atmosphere, the conversion of nitrite
ions to nitrate ions and the continuous decomposition of calcium nitrate are the main reason
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for the increase of melting point and initial crystal point of the molten salt system at different
elevated temperatures. In the high temperature section, the melting point and the initial crystal
point did not change much, indicating that the molten salt had good thermal stability under

high temperature conditions.

Keywords: solar thermal power generation; molten salt; low melting point; nitrate salt;
thermal properties; thermal storage material
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Fig. 5 Solidification state of molten salt in a salt tank
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Fig. 8 State of the molten salt after heating to 580°C
and holding at that temperature for 48 hours
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Fig. 9 Molten salt condition during solidification
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Table 1 Melting point and initial crystal point of
Molten salt samples collected at different
temperatures

FE At R JE a5 Ik A
325 C 89.77 151.46
460 °C 94.05 162.95
500 ‘C 94.58 173.65
540 C 94.59 186.41
580 °C 94.67 186.57
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Fig. 14 The element distribution map of the sample at 540 °C

O Kal Na Kal,2 N Kal,2

50pm

K Kal C Kal,2 Ca Kal

50pm

50um 50pm

E15 580 CHmHITRIHE
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Table2 EDS analysis of the mass percentage of each
element

JeE (Wt%)
C N O Na K Ca
500 1.97 16.32 52.47 11.03 17.25 0.96
540 2.45 16.31 50.46 12.99 17.03 0.76
580 2.61 16.17 52.91 1.77 1584  0.70
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NO, 114981.5101
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NO 427089.0451
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