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Table 1 Mass ratio of NaNOy/KNO:-Ca(NO; ),

53 E;T)OE; Ca(NOY:ff) NaNO:-Ca(NOs), KNO=Ca(NOs);
%‘@méﬁ BE/ROMER MR Tt L
1 095 0.05 0.91:0.09 0.92:0.08
2 090 0.10 0.82:0.18 0.85:0.15
3085 0.15 0.75:0.25 0.78:0.22
4 080 0.20 0.67:0.33 0.71:0.29
5 075 0.25 0.61:0.39 0.65:0.35
6 070 0.30 0.55:0.45 0.59:0.41
7 065 0.35 0.49:0.51 0.53:0.47
8  0.60 0.40 0.44:0.56 0.48:0.52
9 055 0.45 0.39:0.61 0.43:0.57
10 0.50 0.50 0.34:0.66 0.38:0.62
11 045 0.55 0.30:0.70 0.34:0.66
12 040 0.60 0.26:0.74 0.29:0.71
13 035 0.65 0.22:0.78 0.25:0.75
14 030 0.70 0.18:0.82 0.21::0.79
15 025 0.75 0.15:0.85 0.17:0.83
16 020 0.80 0.11:0.89 0.13:0.87
17 0.15 0.85 0.08:0.92 0.10:0.90
18 0.10 0.90 0.05:0.95 0.06:0.94
19 005 0.95 0.03:0.97 0.03:0.97
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Table 2 Melting peak analysis of 6 random samples of 2 kinds of molten salt with eutectic point

iR L K ISR WEEAP5/°C LAk RiC B EC REII- g MREE/C
1 216.6 229.4 242.5 223.4 119.9 580.2
2 215.6 228.9 243.2 221.5 118.9 565.7
3 216.0 230.3 243.0 222.6 123.0 587.4
NaNO; : Ca(N()})Z
4 213.1 230.0 240.5 223.5 120.3 576.1
=0.49:0.51
5 2154 2294 242.7 220.2 128.3 576.3
6 217.8 229.7 244.3 220.6 128.0 550.7
Sy 215.8 229.6 242.7 222.0 123.1 572.7
1 113.0 164.3 171.5 153.2 28.8 551.5
2 118.8 163.5 174.6 152.2 28.4 569.7
KNO,: Ca(NO,), 3 111.7 164.2 173.1 146.3 32.8 552.7
=0.53:0.47 4 122.4 165.0 174.9 146.1 30.0 569.1
5 119.5 165.1 173.7 147.3 31.3 559.5
6 116.0 162.9 173.4 151.2 28.4 563.9

] 116.9 164.2 173.5 149.4 30.0 561.1
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Fig. 3 Specific heat curve of molten salt with eutectic point
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Table 3 Cost of heat storage for molten salt with eutectic point

IR TRA LR W& kg EPEE KWh- kg ERA - (kWh)
. NaNO;: Ca(NO;),=0.49:0.51 2.87 0.034 84.4
KNO;: Ca(NO;),=0.53:0.47 4.72 0.008 590.0
[ NaNO;: Ca(NO;),=0.49:0.51 2.87 0.141 20.35
KNO;:Ca(NO;),=0.53:0.47 4.72 0.157 30.06
4 = B Solar Salt 1Ml & , TAR K22 . KNOs-Ca(NOs), 2 i

1)2 4 —JCZ NaNO;-Ca(NO;), . KNO;-Ca(NO;),
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3I)VNE AT, 2 Pl i SUE LAY I
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P T H B R X 5 e 1 L A R A B A AR S Tl B
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PHASE DIAGRAM PREDICTION OF BINARY MIXED NITRATE AND
EXPERIMENTAL STUDY OF THERMOPHYSICAL PROPERTY

Li Ying, Wu Yuting, Lu Yuanwei, Chen Xia, Ma Chongfang

(College of Environmental and Energy Engineering, Beijing University of Technology, Key Laboratory of Enhanced Heat Transfer and Energy
Conservation, Ministry of Education, Key Laboratory of Heat Transfer and Energy Conversion , Beijing Municipality, Beijing 100124, China)

Abstract: The phase diagrams of two binary system of NaNOs-Ca(NO;), and KNOs-Ca(NO;), were predicted by using
experimental method, and the eutectic points of two binary mixed nitrates were obtained. The differenlial scanning
calorimetry (DSC) test, thermal gravimetric (TG) analysis and cost analysis of the eutectic point materials were carried
out. The research results showed that as high-temperature heat storage materials, KNOs-Ca(NO:), eutectic point molten
salt has more significant advantages than NaNOs-Ca (NOs), eutectic point molten salt, which is possible to be used as
high temperature heat carrier for solar thermal power plant and nuclear power plant.

Keywords: mixed nitrate; differenlial scanning calorimetry; thermal gravimetric analysis; eutectic point



