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Preparation and Thermal Properties of NaCl-KCI-ZnCl,-LiCl
Molten Salt Mixture

CHEN Xiaodan, SONG Kang, FAN Zhoufeng, ZHOU Ting, WANG Juntao
(School of Nuclear Technology and Chemistry & Biology, Hubei University of Science and
Technology, Xianning 437100, Hubei, China)

Abstract: In order to obtain thermal storage molten salts with low melting point and high thermal stability
temperature used as thermal storage medium in concentrating solar power, 12 kinds of NaCl.-KCI-ZnCl,-LiCl
quaternary mixed molten salts were prepared by doping anhydrous LiCl with different mass fractions into two
eutectic points E1 and E2 of NaCl-KCI-ZnCl, ternary system. Then, differential scanning calorimetry (DSC)
melting point test, thermogravimetric ( TG) dynamic thermal stability test, 52 hours static thermal
stability test and molten salt density determination were carried out. The DSC results show that the lowest
melting point of the prepared quaternary mixed molten salt is 174. 2 °C, which is 36. 2 C lower than the
melting point of E1 eutectic point 210.4 °C before doping, and the corresponding latent heat of phase
transition is 78 J/g. TG dynamic thermal stability and long-term static thermal stability experiments show
that the thermal stability temperature of the newly quaternary mixed salt is 700 ‘C. The liquid density test
of molten salt is 2. 35—2. 58 g/cm® at 250—700 °C. The newly quaternary molten salt mixture may be used
as thermal storage medium for solar thermal power generation.

Key words: concentrating solar power; chloride salt; NaCl-KCl-ZnCl,-LiCl; molten salt; thermal storage;

energy storage
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Fig. 1 Phase diagram of NaCl-KCI-ZnCl, ternary molten salt system
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Table 1 DSC data of all samples
B HMfER IR 1 C VA B 3R ) °C UG 1% B T [ e (Y I
a(x=0) 210. 4 213.8 ) ZN
b(x=2) 207. 2 210.7 R4 I3 2459 AL
c(x=4) 185. 6 202. 3 N Ny )
d(z=6) 175.3 179.5 G NN
e(x=8) 174.2 177.7 R4 RH
f(z=10) 171. 7 180.7 I35 =0 5354 0 XL
g(x=0) 204. 4 208.1 NG NG
h(z=2) 189. 2 198. 2 ) uN:)
i(x=4) 185.3 195. 3 N 2k
(2=6) 180. 5 188. 8 U R
k(z=28) 178.5 186. 2 I3y 34 h W 73 24y R
1(z=10) 175. 8 184. 3 5y =% 5k = 0%
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Table 2 The price of domestic industrial grade inorganic salts

SN A%/ (T - kg™ 1) R 0 s A 98 )
NaNO; 2.6 https://www. chinabgao. com/jiage/xiaosuanna
KNO; 7.5 https://www. rawmex. cn/sell-32642. html
NaCl 0. 68 https://www. 100ppi. com/mprice/plist-1-534-1. html
KCl 2.1 https://www. 100ppi. com/news/detail-20231123-2957662. html
ZnCl, 12.3 https://www. 100ppi. com/news/detail-20240313-3182322. html
LiCl 150. 0 https://www. 100ppi. com/mprice/plist-1-4003-1. html
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