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Isothermal Solubility of the Ternary System LiCl-LiNOs;-H,O at 273.15 K and 323.15 K
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(College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082)

Abstract: Solubility of the ternary system LiCl-LiNOs-H,0 was measured at 273.15 K and 323.15 K by analyzing the
equilibrated phase composition. Experimental result shows that there are three solubility branches at 273.15 K,
corresponding to the solid phases LiCl -2H,0,LiNO; and LiNO; -3H,0, respectively, while there are two solubility

branches at 323.15 K, corresponding to the solid phase LiCl-H,0 and LiNO;. The invariant point compositions are
(1) 33.68wt% LiCl, 14.32wt% LiNO; and (2) 27.70wt% LiCl, 20.60wt% LiNO; at 273.15 K and (3) 39.07wt% LiCl,
16.89wt% LiNO; at 323.15 K. Also, the experimental results show that the solid phases in equilibrium with the
solution {x(2.8LiCl+LiNOs)-(1-x)H,0} are LiNO;+3H,0 or LiNO; at 273.15 K and LiNO; at 323.15 K.
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Table 1 Solubility of the ternary system LiCIl-LiNO;-H,O at 273.15 K
Composition of solution / (%*) Composition of Wet-solid-phase / (%)
LiCl LiNO; H,0 LiCl LiNO, H,0 Solid phase

0 32.86 67.14 — — — LiNO;-3H,0

4.01 28.05 67.94 1.98 42.37 55.65 LiNO;-3H0

7.46 23.96 68.58 4.58 36.44 58.98 LiNO;-3H,0

9.61 21.82 68.57 443 41.15 54.42 LiNO;-3H,0

14.4 17.13 68.47 8.45 33.20 58.35 LiNO;-3H0
19.16 13.46 67.38 1091 31.77 57.32 LiNO;-3H,0
24.89 11.49 63.62 14.57 30.03 55.4 LiNO;-3H0
27.78 12.89 59.33 20.81 23.67 55.52 LiNO;-3H0
27.70 20.60 51.70 12.52 49.50 37.98 LiNO;-3H,0+LiNO;
28.56 19.66 51.78 17.64 50.53 31.83 LiNO;
30.34 17.69 51.97 16.74 54.75 28.51 LiNO,
32.64 15.37 51.99 23.69 38.58 37.73 LiNO,
32.74 15.22 52.04 22.75 41.07 36.18 LiNO;
33.68 14.32 52 26.46 34.00 39.54 LiCl-2H,0+LiNOs
33.66 14.25 52.09 38.57 11.52 49.91 LiCl-2H,0+LiNO;
34.97 11.59 53.44 4223 7.16 50.61 LiCl-2H,0
38.07 5.31 56.62 4491 3.01 52.08 LiCl-2H,0
40.73 0 59.27 — — — LiCl-2H,0

*:The mass fraction of the salt.
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Table 2 Solubility of the ternary system LiCl-LiNO;-H,O at 323.15 K
Composition of solution / % * Composition of Wet-solid-phase / % *
LiCl LiNO; H,0 LiCl LiNO; H,0 Solid phase
48.32 0 51.68 — — — LiCl-H,O
45.98 4.17 49.85 53.11 3.03 43.86 LiCl-H,0
45.22 5.57 49.21 51.25 4.40 44.36 LiCl-H,0
43.66 8.47 47.87 54.72 5.07 40.21 LiCl-H,O
41.07 13.21 45.72 51.36 8.50 40.14 LiCl-H,O
39.07 16.89 44.03 23.56 55.49 20.95 LiCl-H,O+LiNO5
39.02 16.97 44.01 26.52 50.82 22.66 LiCl-H,O+LiNOs
37.97 17.85 44.18 18.04 61.18 20.78 LiNO;
37.59 18.04 4437 18.81 59.01 22.18 LiNO;
37.27 18.32 44.41 18.32 59.92 21.76 LiNOs
36.81 18.69 44.5 18.11 60.04 21.85 LiNO;
36.72 18.79 44.49 18.78 58.48 22.74 LiNO;
36.42 19.35 44.23 17.45 62.31 20.24 LiNO;
32.79 22.68 44.53 16.84 60.30 22.86 LiNOs
30.15 25.03 44.82 14.66 63.48 21.85 LiNO;
19.45 37.3 43.25 10.09 67.56 22.35 LiNO;
13.73 44.65 41.62 7.18 71.57 21.25 LiNO;
12.65 46.03 41.32 5.95 74.55 19.5 LiNO;
8.03 52.29 39.68 5.27 70.49 24.24 LiNO;
0 63.53 36.47 — — — LiNO;
*:The mass fraction of the salt.
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system at 273.15 K
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Fig.2 Isothermal solubility in the LiCl-LiNO;-H,0
system at 323.15 K
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