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Abstract: A Pitzer-Simonson-Clegg model was applied to the predict phase diagram of the quaternary system
NaNOs-LiNO3;-KNO;-H,0 from 273 K to 358 K, and the model parameters were fitted to the experimental water activity,
osmotic coefficient and solubility of the binary systems NaNO;-H,O, LiNOs-H,O, KNO;-H,O and the ternary systems
NaNOs-LiNOs-H,0O, NaNO;-KNO;-H,0, LiNO;-KNO;-H,0. A quaternary eutectic point consisting of 5.9% NaNOs;,
76.2% LiNO;3H,0 and 17.9% KNO; was predicted, and the melting temperature is 295.6 K. The exothermal and
endothermal behaviors of the predicted phase change material were measured and its DSC measurement was carried out.
The experimental results show that the predicted material with larger melting heat has excellent heat storage and release
ability, and it is expected to be used as the room temperature phase change material.
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F1 ZILPSCHFISHL
Table 1 Binary PSC model parameters
B..~B\+B,T Wy ea=Wi+W,T Uw o=Ui+UT Vw.ea=VitVaT Water
Electrolyte 7K activity used
B, B, W) W, U U, |4 Vs for fitting
NaNO; =517.39 1.756 5 —3.066 0.008 12 -7.859 0.023 76 8.114 —0.027 21 298.15-424.9 [12—-13]
LiNO; 100.6 —0.287 =7.125 0.009 98 2.70  —0.0035 —8.848 0.02233 298.15-373.4  [3, 14]
KNO; -65.03 0.1905 1.28 -0.002 4 -6.79 0.015 8 0 0 298.15-425.5 [3, 15]

2 NaNO;-LiNO;-KNO;-HO /R & HEHH K In & HIREE(TML R
Table 2 Relationship between parameters In & of solid phases in system NaNO3-LiNO3;-KNO3-H,O and temperature

Ink=A+B/T+CT+DInT
Solid phase Solubility source
A B C D
NaNO; —84.734 1317.8 0 13.137 [16]
LiNO; 74.431 =3 004.1 0 —-11.015 [18]
LiNO;3H,0 7.898 —3242.5 0 0 [18]
KNO; 1366.210 —40957.9 0.369 17 —236.448 [16-17]
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Table 3 Ternary PSC model parameters

Svst Wi=at+bT Ou=ctdT Uj=etfT TK Water activity and
ystem . b . P . P solubility data for fitting
NaNOy-LiNOyH,0 —13.432  0.0316 23229 —0.06752 ~—1.0713 0.0036 298323 [19-20]
LINO;-KNO;-H,0  —18.563 0.03972 4852 —0.0144 —19.265 0.06401 298373 [14,17,21]
NaNOy-KNOy-H,0  6.605 —0.02604 835  0.028 0 0 298323 [16]
16[20 H,O
1.00 0,1.00
o 298.15K[19] -273.15K[17]
o 323.15K[20] -298.15K [17]
-298.15K [21]

1.00 g
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1 NaNO;-LiNOs-H,O A FAH B vH 5 15 st ()
bLAL
Fig. 1 Comparison of calculated (lines) and experimental
(symbols)'® ! phase diagram of NaNO;-LiNOs-H,O system
(— : Predicted polytherm; —: Calculated isotherm at 298.15
K;
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Fig. 2 Comparison of calculated (lines) and experimental

(symbols)'® phase diagram of NaNO;-KNO;-H,O system
(— : Predicted polytherm; —: Calculated isotherms)
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Fig. 3 Comparison of calculated (lines) and experimental
(symbols)!'” 2! phase diagram of LiNO;-KNO;-H,O system
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Fig. 5 Releasing and storage heat behavior of PCM of
NaNO;-LiNO;3H,0-KNO;
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