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Metastable Equilibria in the Quaternary System Li*, Na*//CO;*, B;O;-H,0 at 273 K
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Abstract: Metastable equilibria at 273 K in the quaternary system Li*, Na*//CO5*", B,O/-H,0 was studied by

isothermal evaporation method. Metastable equilibrium solubilities and densities of the solution were determined

experimentally. According to the experimental data, the metastable equilibrium phase diagram was plotted. In the

metastable phase diagram, the quaternary system has two invariant points E and F, five univariant curves EE,
EE, EF, EJF and EF, four fields of crystallization: Na,B,0;+10H,0, Na,CO;+10H,0, Li,B,0,-16H,0 and Li,COs.
Boxe (Na,B,0;-10H,0) has the biggest crystallization field, and Na,CO;+10H,0 has the smallest crystallization

field in the quaternary system.
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Table 1 Solubility data of metastable equilibrium in the quaternary system Li*, Na*//CO;", B,O;/-H,0 at 273 K

Composition of solution / %

Janecke index J/ [mol/100 mol(2Li*+2Na")]

No- Density p / (kg-m) Li* Na* Co&  BOF 2Na* Cos H,0 Solid phase
1 1121 035 8.02 11.97 0.00 87.36 100.00 221841  letne
2 1123 035 7.29 10.89 0.33 86.27 98.84 245492 letnctnb
3 1134 0.40 6.26 9.63 0.69 82.53 97.30 279603  letnb
4 1136 045 420 7.05 0.98 73.82 94.89 391759  letnb
5 1194 047 3.77 6.46 127 70.77 92.93 422099  lc+nb
6 1142 0.50 3.44 6.06 1.53 6751 91.10 443293 lc+nb
7 1 206 0.54 330 6.01 1.62 64.83 90.55 444628  lc+nb
8 1114 0.17 0.02 0.00 1.73 3.18 0.00 4883132 lb+nb
9 1121 0.14 0.69 0.94 1.46 59.79 62.45 2143071 lb+nb

10 1 141 0.14 1.50 2.03 1.39 76.43 79.05 1232253 Ib+nb

11 1 149 0.14 1.56 2.19 1.15 77.03 83.11 1201238 Ib+nb

12 1151 0.13 2.60 3.62 0.87 85.80 91.49 781590  Ib+nb

13 1 146 0.12 2.83 3.92 0.76 87.69 93.02 730601  Ib+nb

14 1016 0.11 2.96 4.11 0.59 89.04 94.74 708623  Ib+nb

15 1018 0.37 0.00 1.14 1.70 0.00 63.40 1776126  letlb

16 1021 0.35 037 1.40 1.55 2435 70.00 16 05443 letlb

17 1027 0.34 0.89 2.06 1.49 4426 78.13 12036.84  le+lb

18 1047 0.32 1.29 2.52 1.41 54.88 82.20 1027028  le+lb

19 1253 0.32 1.61 2.97 1.34 60.35 85.13 895802  le+lb

20 1099 0.31 2.35 3.93 123 69.59 89.19 697357  le+lb

21 1023 0.30 271 439 1.14 73.16 90.87 631027  le+lb
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22 1025 0.28 3.05 4.82 0.96 76.69 92.84 583555  letlh

23 1027 0.26 3.42 523 0.90 79.85 93.75 538955  lc+lb+nb

24 1029 0.00 3.83 4.48 133 100.00 89.69 603027  nc+nb

25 1031 00017 442 523 1.39 99.87 90.67 514105  nc+nb

26 1052 00019 497 5.92 1.49 99.87 91.12 449523  nc+nb

27 1085 00031 477 573 132 99.79 91.81 470934  nc+nb

28 1081 0.066 4.88 6.13 1.36 95.70 92.09 438471  nc+nb

29 1122 0.069 4.52 5.70 1.30 95.14 91.89 475051  nc+nb

Note: 1b: Li,B,0,- 16H,0, lc: Li,COs, nb: Na,B,0,+ 10H,0, nc: Na,COs+ 10H,0.
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Fig.1 Metastable equilibrium phase diagram of the

quaternary system Li*, Na*//COs>, B,07-H,0

at 273 K
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