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Table 1 Introduction to basic information of the database (set) LiNO, 99.00 Ba(NO,), 1.00 368.00
At e (B TOTRE R RIS 4 B AR ST NaNO;, 74.20 NaOH 25.80 158.00
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R Ik Y KNO, 40.00 NaNoO, 60.00 108.67
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K s = * png, *.doc, * xIsx, *.py Bk
BHRIR S A% https://doi.org/10.57760/sciencedb j00265.00019; K,CO, 72.00 Li,CO, 28.00 263.00
G https: //cstr.cn/31253.11 sciencedb j00265.00019 K,CO, 71.50 Li,CO, 28.50 316.00
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UL A LA TR AR H =/ — K,CO, 65.00 Li,CO, 35.00 344.00
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Table 2 Comparison of prediction results from model equations

N=N =)
IRRAR e, i o Bl L gy
Com, Com, m, m, e H, . d H, . d H, . d H, . d 4]
AICL, LiCl 82.50  17.50 251 29285 0.17 300.62 0.20 28690 0.12 29523 0.18 49.62
AICI, KCl 78.40  21.60 254 28198 0.11 28403 0.12 280.15 0.09 282.64 0.11 30.03
AICL, LiCl 88.50  11.50 252 283.04 0.12 28846 0.14 279.05 0.11 28467 0.13 36.46
KCl MgClL,  61.00  39.00 351 388.65 0.11 391.59 0.12 38584 0.09 389.62 0.11 40.59
KCl KF 5120 48.80 407 404.86  0.01 40894 0.00 400.85 0.02 40622 0.00 6.15
NaCl NaF 73.40  26.60 170 21538 027 26409 055 162.00 0.05 233.46 037 94.09
NaCl LiF 76.00 2400 4769 39930 0.16 40329 0.15 39544 0.17 400.62 0.16 81.46
LiCl NaCl  64.50 3550 4145  400.44 0.03 40445 002 39654 0.04 40176 0.03 17.96
SPILERT RN IR ZE O, 0.12 0.16 0.09 0.14
LiNO, NaNO,  62.00 38.00 248 27190 0.10 28856 0.16 25435 0.02 277.66 0.12 40.56
LiNO, NaNO,  60.00  40.00 265 267.91 0.01 284.80 0.07 25049 0.06 273.71 0.03 19.80
LiNO, NaCl  85.00 15.00 369 376.09 0.02 37827 0.03 37419 001 37679 0.02 9.27
LiNO, NaCl 9250  7.50 354 367.96  0.04 369.14 004 36696 0.04 36833 0.04 15.14
LINO, Ba(NO,), 9740 2.60 368 35495 0.04 356.07 0.03 35336 0.04 35536 0.03 14.64
LINO,  Ba(NO,), 99.00 1.00 368 358.05 0.03 35849 0.03 35742 0.03 35821 0.03 10.58
NaNO,  NaOH 7420 25.80 158 176.07 0.11 176.19 0.12 17595 0.10 176.11 0.11 18.19
NaNO, NaOH  72.00 28.00 158 170.08 0.08 170.11  0.08 170.06 0.07 170.09  0.08 12.11
KNO, LINO,  58.00 42.00 170 186.65 0.10 21848 029 162.16 005 19678 0.16 48.48
KNO, LINO,  59.50 40.50 136 183.51 035 21482 058 159.89 0.14 19339 0.42 78.82
KNO, NaNO,  50.00 50.00  100.7 14125 040 144.00 043 138.56 028 142.17 0.41 43.30
KNO, NaNO,  40.00 60.00  108.67 14693 035 149.60 038 14416 025 147.83 036 40.93
KNO, NaNO,  50.00  50.00 105 14125 035 14400 037 13856 024 142,17 035 39.00
SR XIAAXT R 6, 0.15 0.20 0.10 0.16
K,CO, LiCO,  72.00 28.00 263 30746 0.17 339.88 029 28473 0.07 31724 021 76.88
K,CO, LiCO, 7150 28.50 316 308.92 0.02 341.74 0.08 28578 0.10 318.84 0.0l 30.22
K,CO, LiCO,  50.00 50.00 335 378.49 0.13 421.50 026 339.86 0.01 39277 0.7 86.50
K,CO, LiCO,  65.00 35.00 344 32848 0.05 36585 0.06 30022 0.13 340.11 0.01 43.78
Li,CO, LiF 7520 2480 5945 67511 0.14 687.60 0.16 664.46 0.11 679.07 0.14 93.10
NaCO,  LiCO, 5570 44.30 372 39133 0.05 422.63 0.4 36391 0.02 401.52 0.08 50.63
NaCO,  LiCO,  56.00 44.00 368 390.40 0.06 421.64 0.5 363.13 001 400.57 0.09 53.64
NaCO,  LiCO,  55.60 44.40 370 391.63  0.06 42296 0.14 36417 0.01 401.84 0.09 52.96
NaCO,  LiCO, 7830 21.70 316 327.48 0.04 347.83 0.0 313.04 001 333.58 0.06 31.83
SPILERT RN R ZE 6, 0.08 0.15 0.05 0.09
ST S 2N AR R 2% 0.13 0.18 0.07 0.13
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Dataset and Prediction Model Construction of Melting Enthalpy of Binary
Molten Salt Systems and Their Performance Research

LI Jisheng'?, SHAN Jinfang', GUO Jinxian', HU Yufeng’, ZHANG Laiyong’, SUN Changyu’
(1. Key Laboratory of Green and High-end Utilization of Salt Lake Resources, Qinghai Institute of
Salt Lakes, Chinese Academy of Sciences, Xining, 810008, China; 2. School of Chemical Engineering
and Environment, China University of Petroleum (Beijing ), Beijing, 102200, China)

Abstract: This study systematically collected experimental data on the melting enthalpy of binary molten
salt systems, including chloride, nitrate, and carbonate salts. Based on this, four empirical prediction mod-
els were established, namely logarithmic form (Model I ), linear additive form (Model II ), fractional
form (Model Il ), and power-law form (Model IV ). Furthermore, the predicted values of each model were
compared with the experimental values, and the errors were calculated. The results showed that Model 1T,
using a fractional form, exhibited the best prediction accuracy, with a total average absolute relative error
of only 0.07 between the predicted and experimental values. This indicates a fractional nonlinear relation-
ship between the melting enthalpy of mixed molten salts and their different components. Model I had the
second-highest prediction accuracy, while Models II and IV had larger prediction errors compared to the
former two models. The prediction accuracy of each model for chloride and carbonate systems was higher
than that for the nitrate system, which is believed to be related to the more complex spatial structure and
stronger steric hindrance effect of nitrate ions. This study provides reliable models for the rapid prediction
of melting enthalpy, a key thermal property of binary molten salts, and offers a reference and basis for the
subsequent extension of prediction models to multi-component molten salt systems.

Key words: Binary molten salt system; Melting enthalpy; Prediction model; Thermophysical properties



