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Effects of CuO and CuCl; additives on thermophysical properties of binary
carbonate molten salts
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Abstract: Micro-nano particle doping is an important method for the modification of molten salt thermal storage
materials. By taking a binary carbonate molten salt mixture of 40Li»CO3-60Na,COs (mass fraction) as the base
molten salt, CuO and CuCl; as the dopants, three composite molten salt phase change thermal storage materials,
namely CuO-LiCOs-NaCO3, CuCl,-LioCO3-Na;C0Os, and CuO-CuClz-Li,CO3-Na,COs, were re prepared
separately using a high-temperature melting method. Moreover, the thermal properties of these compounds were
tested, and the effects of additives on the modification of binary carbonate molten salts and composite molten salt
phase change thermal storage materials were investigated. The results show that, the melting point of the
LioCO3-Na,CO3 molten salt with 0.24% CuO addition decreased by 5.2 C, the latent heat of phase change
decreased by 98.1 J/g, the average specific heat capacity of the solid phase decreased by 0.39 J/(g -C), and the
average specific heat capacity of the liquid phase decreased by 0.77 J/(g -C). The upper limit of the operating
temperature increased by 4 °C. For the LioCO3-Na,CO3-CuCl, molten salt with 0.06% CuO addition, the melting
point increased by 9.6 C, the latent heat of phase change decreased by 15 J/g, the average specific heat capacity
of the solid phase increased by 0.07 J/(g -C), and the average specific heat capacity of the liquid phase increased
by 0.12 J/(g -C). The upper limit of the operating temperature increased by 17 °C. Both molten salts exhibited
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improved thermal conductivity performance after the addition of CuO.
Key words: phase change thermal storage; carbonate salt; CuO; specific heat capacity; thermal stability
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Tab.3 Temperatures of the samples suffering the same

heating time
M LO 4biFE L10 b/ L20 4big
LNO 420.21 423.74 431.26
LN2 429.77 432.76 444.79
LNCO 376.15 378.23 384.33
LNC1 400.44 411.97 410.02

H% 3 I %0, JHE 50 min i, LNO ¥ 54 7E L20.
L10 A1 LO 3 Mz B AR FE 533l v 431.26.423.74,
420.21 °C, LN2 FERTEIX 3 M B RN
444.79, 432.76. 429.77 ‘C, LNCO FEf7EIX 3 4
A7 B IR FE 43 791y 384.33.378.23.376.15 °C,LNC1
FERMFEIX 3 /M B RIS A 410.02, 411.97,
400.44 ‘C. JHE 50 min J&, ASELE LSR5
5 LN2>LNO> LNC1> LNCO. 7EAHRMIGEIRE . T+
I A (R 25 A, iR P AR OR AR R A
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A 30 PR R Bk PR, WRHRGRE ) BB, A1 S B
4 Mtk S AR B 9R SS . LN2>LNO>LNC1>
LNCO. %, #24: Cu0 )5, Itk SE S
BRER N £ 14 T T RE AR FARE J139 759 3 T 5%tk . 5
IR IR CuCl J&, —JChkER £k 1) S 4
R RHI At B 2 T S

34 B

AR SCAE FH il 2 CuO Al CuCl, 43l 45 44
fE Li2CO3-Na,COs —JuhkBRisshH, 4 T CuO-
Li2CO3-Na;CO3 « CuCl,-Li,C0O3-Na,COs3 *D CuO-
CuCl2-Li,CO3-Na;COs A ik i 5 5 . R A DSC %
AR T ZJCHRERIG Eh A 3 P A A SR 0005 iy AR
AL, R TG kiR 7 Hahdae A L
FRATFIR R, BRI Br 7 H I #h ik gE, &
B R RUW T .

1) ¥ CuO J&, JuhiBia shis s ) LA
AR, (H AR VB AN L AR I BE CuO I N & 3 K
M/ N e I CuCly f5, - JCBRBRIG R G . A
AR MAL A N, Cu0 KB4 LT R kA
CuCl,-Li,CO3-NaxCOs & A4 £h A i, (5 H AR AR 78
it CuO M INTm IR/, LLAEERE CuO NI
hn.

2) CuO MBZRIEIN T —Juh R IE £ e e
PR E PR RIS, 10 CuCl, IIEs I b 7 — ok
1% 6 1) B A e PR b BRASE AR B2 o 8 g = 73 K
3% CuCly &, —Jofkig#hny b RRAE AR RN %
13.5 C. @I % 0.24%7411 0.06% CuO J&, —
TCHRERIE AT CuCl-LinCO3-NaCOs H A5 Eh i) b
PR RS 70 3 B 4 "C A 17 Co

3) B¢ CuO J5, JCERIRIZELA CuCle-
Li;CO3-NaxCOs 5414 Eh I A BE 39 159 213 5,
B CuCly FI¥R IS — JC R BRI SRR FA I Bk 35 . LA
6.5 C/min K ZFETHE 50 min i, LNC1 F1 LN2 4%
R0 0 F R B R AR Ry G T 24.29 °C AN
9.56 C, Ifii LNCO ##& &R LNO FEIK T
44.06 C.
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