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Metastable Equilibria of the Quinary System Li*,Na*//CO;*,S0,",B,0/-H,0 at 288 K
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Abstract: An experimental study on metastable equilibria of the quinary system Li*,Na*//C0O;*,S0,",B,0,-H,0 at
288 K was done by the isothermal evaporation method. Metastable equilibrium solubilities and densities of the
solution were determined experimentally. Using the experimental data, the metastable equilibrium phase diagram
and the density-composition diagram were plotted, respectively. The experimental results of the metastable
equilibria show that the double salt Na;Li(SO,),-6H,0 formed in the quinary system Li*,Na*//COs*~,S0,*,B,07-
H,0 at 288 K. The metastable equilibrium phase diagram has four invariant points, nine univariant curves, six
fields of crystallization saturated with Li,CO; corresponding to LiBO, -8H,0, Na,B,0,-10H,0, Na,CO;-10H,0,
NaS0O4, NasLi(SO,),-6H,0 and Li,SO,-H,0.
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Table 1 Metastable equilibrium solubilities and densities of the quinary system
Li*,Na*//CO;*,S0,,B,0/-H;0 at 288 K
No. Composition solution 100.w(b) Density Janecke index Y / (mol/100 mol(2Na*+B,0;7+S0,>)) Solid phase
B0~ COs SO~ Li* Na* p/(grem™) 2Na* S0~ B0/ H,0 2Li*

1(ED) 1.76 10.93 0.00 0.19 8.27 1.1951 94.06 0.00 5.94 2291.17 7.16  nc+nb+le
2 1.78 10.96 0.84 0.25 8.50 1.2010 90.14 4.27 5.60 2 103.48 8.78  nc+nb+le
3 1.79 11.29 1.75 0.31 9.00 1.210 2 86.79 8.09 5.12 1 869.91 9.91 ne+nb+le
4 1.63 11.55 3.02 0.47 9.23 1.208 6 82.70 12.97 4.33 1 697.03 13.96  nc+nb+le
5(F1) 1.76 10.40 8.61 1.02 9.24 1.223 7 66.53 29.70 3.76 1 269.04 24.34  nc+nb+lc+ns
6 1.68 10.82 10.01 1.42 8.88 1.2359 62.66 33.83 3.52 1210.89 33.19  ns+nb+le
7(F2) 1.63 10.67  20.15 3.58 6.45 1.258 4 38.90 58.19 2.92 885.78 71.50  nc+nb+lc+lb
8(F3) 1.82 10.70  30.13 4.55 8.10 1.279 7 35.10 62.56 2.34 494.95 65.34  ns+lns+lc+lb
9(E2) 2.32 3.75 0.00 0.59 1.61 1.063 7 70.02 0.00 29.98 1 0207.07 85.14  lb+nb+le
10 2.29 3.53 1.43 0.73 1.65 1.073 6 54.76 22.71 22.53 7 655.50 80.20  Ib+nb+le
11 2.24 333 3.69 0.84 2.20 1.079 8 47.51 38.15 14.34 4 835.38 60.06  lb+nb+lc
12 2.67 2.74 6.77 1.01 2.79 1.092 4 40.87 47.52 11.61 3 145.55 49.04  Ib+nb+lc
13 243 2.51 18.13 1.53 6.26 1.211 3 39.96 55.44 4.60 1127.49 3236 lb+nb+le
14(ES) 0.00 050  34.26 2.29 9.21 1.260 3 35.94 64.06 0.00 53591 29.62  ls+lns+le3
15 0.24 0.57  39.60 3.31 8.51 1.310 0 30.89 68.85 0.26 442.93 39.80  Is+lnstle
16 0.52 0.57  44.66 330 11.05 13121 33.90 65.63 0.47 312.67 3354  ls+lnstle
17 0.92 0.70  37.21 3.04 8.56 1.290 7 32.12 66.86 1.02 474.99 37.78  ls+lnstle
18(E4) 0.00 0.88  26.09 1.05 9.70 12597 43.68 56.32 0.00 717.05 15.68  Ins+ns+lcd
19 0.18 1.05  31.06 1.64 10.31 1.237 3 40.83 58.96 0.21 564.55 21.53  Ins+ns+le
20 0.54 099 2517 1.85 6.85 1.259 4 3591 63.25 0.84 865.73 32.15  Ins+ns+le
21 0.43 1.18 27.38 1.92 7.79 1.266 3 37.03 62.37 0.61 744.72 30.25  Ins+ns+le
22 0.52 1.10 28.85 1.68 9.25 1.269 3 39.83 59.50 0.66 644.56 2397  Ins+ns+le
23 1.04 1.11 32.03 1.65 11.04 1.259 5 41.35 57.49 1.16 508.62 2048  Ins+nstle
24 0.95 1.17 33.18 2.17 9.89 1.274 0 37.93 60.99 1.08 516.12 27.59  Ins+ns+lc
25(E3) 0.00 8.89 14.31 0.21 12.98 1.233 7 65.43 34.57 0.00 819.66 351  nc+nstle
26 0.37 8.80 12.60 0.25 12.07 1.223 6 66.25 33.15 0.60 924.89 4.55  nc+nstle
27 0.76 9.40 10.61 0.32 11.46 1.224 1 68.33 30.32 1.35 1 028.22 6.33  nc+ns+le
28 1.13 9.83 9.09 0.26 11.37 1.223 8 70.78 27.13 2.09 1 087.44 537  nctnstle
29 1.65 9.93 9.25 0.22 11.81 1.245 7 70.58 26.50 2.93 1 025.78 436  nc+nstle
30(E6) 1.34 0.44 3036 4.61 0.00 1.261 5 0.00 97.34 2.66 1 081.15 100.00  Ib+ls+le
31 1.83 043  31.96 4.07 2.70 1.262 3 14.54 82.53 2.93 812.73 72.69  lb+ls+le
32 2.02 1.02 3034 3.28 5.05 1.264 5 25.01 72.02 2.97 737.95 53.85  Ib+ls+le
33(F4) 1.92 190 3198 3.24 6.61 1.267 7 29.38 68.09 2.53 617.12 47.71  Ib+ls+lc+Ins

Note: w (b): mass fraction; le: Li,COs, Ls: Li,SO,+H,0, nb: Na,B,0,+ 10H,0, nc: Na,CO;+ 10H,0, ns: Na,SO,, 1b: LiBO,-8H,0,

Ins: NasLi(SO,),+ 6H,0.
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