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Abstract  Solubilities of each sdlt in the system Na*, K", Mg?*//Cl -, NO, -H,0 saturated with NaCl and
the system Na", Mg® //Cl~, NO; -H,O were investigated by isothermal method at 298.16 K. The
physico-chemical properties, such as densities and conductivities, of the corresponding solutions were
determined too. The dry salt phase diagram of the system Na', K", Mg®'//Cl~, NOj -H,O saturated with
NaCl consists of six crystallization regions (NaNO3z;+NaCl, KNOz;+NaCl, KCl+NaCl, Mg(NOz),*6H,O+
NaCl, MgCl,*6H,0-+NaCl and KClsMgCl,*6H,0-+NaCl), nine univariant curves and four invariant points.
The dry salt phase diagram of the system Na‘, Mg?'//Cl™, NO; -H;O consists of four crystallization
regions (NaNOs, Mg(NO3),*6H,0, MgCl,*6H,0 and NaCl), five univariant curves and two invariant points.
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Table1l Solubilities of the system Na', Mg®'//Cl~, NO; -H,0 at 298.16 K

Composition of solution Janecke index

No. (9/100 g solution) [mol/moal (2C1"+2NO; )] Solid Ref.
Mg* cl NO; 2NO; Mg? H,O
1 0 8.056 25.57 0.6447 0 8.967 NaCl+NaNO3 [6]
2 1.936 9.490 21.95 0.5694 0.2562 9.998 NaCl+NaNO3
3 5.681 12.44 18.59 0.4608 0.7183 10.08 NaCl+NaNO3
4 7.370 13.36 18.14 0.4370 0.9058 9.896 NaCl+NaNO3
5(B) 8428 1494  19.24 0.4241 09475 8573 NaCl+NaNO;+Mg(NO;),*6H,0
6 6.270 0 38.71 1 0.8262 9.339 NaNO;+Mg(NOs),*6H,0 [6]
7 6.960 5.065 31.34 0.7796 0.8831 9.399 NaNO;+Mg(NOs),*6H,0
8 7.179 7.148 28.96 0.6985 0.8831 9.116 NaNO;+Mg(NOs),*6H,0
9 8.092 12.60 21.76 0.4967 0.9424 8.897 NaNOz;+Mg(NOs),*6H,0
10 9.049 26.59 0 0 0.9925 9.507 NaCl+MgCl,*6H,0 [6]
11 9.096 22.67 8.078 0.1692 0.9721 8.604 NaCl+MgCl,*6H,0
12(A) 9.041 18.75 15.21 0.3169 0.9607 8.072 NaCl +MgCl,*6H,0+Mg(NO3),*6H,0O
13 9274 1854 1488 0.3146 1 8.338 MCl#*6H,0-+Mg(NO;),*6H,0 (6]
14 9.193 18.35 15.64 0.3277 0.9824 8.148 MgCl,*6H,0+Mg(NOs),*6H,0
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Figure 1 Dry sdlt diagram of Na', Mg?'//ClI”, NO; -H,O at
298.16 K
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Figure2 Phasediagramof Na', K", Mg”//CI’, NO; -H0 at
298.16 K
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Figure3 Enlarged partial diagram of Figure 2
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Figure4 Water diagram of Na', K, Mg?'//CI”, NO; -H,O at
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Table2 Solubilities and physicochemical properties of the system Na“, K, Mg>*//Cl~, NO; -H,O at 298.16 K
Composition of solution Janecke index .
No. (9/100 g solution) [mol/mol (2K 42 NO; +Mg?)] solidphase DY conductivity/(sm

NO; cI” K Mg® 2k' 2NO; Mg 2CI° H,0 (kgem )
1(a)® 2341 8068 0O 0 0 1 0 06028 1606 A+G — —
2@)® 0 1770 5842 0 1 0 0 3342 5083 C+G — —
xw)® 0 268 0 9110 O 0 1 1011 9457 F+G — —
4a)® 3133 6327 6979 0 02610 07390 O 02610 7.102 A+B+G — —
5(a)® 1249 1270 7879 0 05001 04999 0 0.8890 16.17 B+C+G — —
6(a)® 0 2201 1726 6521 00760 0 09240 1.0693 13.16 C+E+G — —
7(a&)® 0 2673 00629 9.080 00021 0 09979 1.0072 9491 E+F+G — —
8(a) 1924 1494 0 8428 0.0000 03092 0.6908 0.4199 6250 A-+D-+G 1.368 5.35
9a) 1521 1875 0O 9.041 0.0000 0.2480 0.7520 05347 6301 D+F+G 1.375 433
10 27.92 7.720 5220 1725 0.1840 0.6205 0.1956 0.3001 7.403 A-+B+G 1.428 8.78
11 27.12 8072 5164 2.088 0.1782 05901 0.2318 0.3072 7.377 A+B+G 1.429 8.74
12 26.84 8314 4989 2394 0.1685 05715 0.2601 0.3097 7.267 A+B+G 1.418 8.52
13 2543 8997 4629 3.204 0.1495 05178 0.3328 0.3204 7.184 A+B+G 1.416 9.08
14 2256 1055 3596 4.812 0.1080 04272 0.4648 0.3494 7.103 A+B+G 1.381 7.79
15 2204 1162 2921 6.155 0.0798 0.3795 0.5407 0.3500 6510 A-+B+G 1.391 6.47
16 21.99 1262 2644 6759 0.0691 0.3625 0.5684 0.3639 6.126 A+B+G 1.388 6.65
17 21.90 12.85 2550 7.341 0.0638 0.3455 0.5908 0.3546 5.895 A-+B+G 1.402 6.14
18(by) 21.86 1395 1.221 8276 0.0293 0.3311 0.6395 0.3696 5622 A+B-+D+G 1411 5.10
19 12.03 1434 6925 2310 0.3156 0.3457 0.3387 0.7209 1169 B+C+G 1.333 9.59
20 11.59 1499 6.336 2.965 02733 0.3153 04114 0.7132 1113 B+C+G 1.334 9.57
21 9.700 1590 5083 4.169 0.2065 0.2485 0.5449 0.7126 10.96 B+C+G 1.299 9.87
22 9.393 17.06 4.170 5245 0.1547 0.2197 0.6257 0.6978 9.974 B+C+G 1.283 8.38
23 9.200 17.86 3.955 5543 0.1434 0.2103 0.6464 0.7141 9.639 B+C+G 1.318 9.80
24 8256 17.43 3.751 5684 0.1377 0.1911 06712 0.7057 1011 B+C+G 1.308 9.93
25 8.181 1806 3509 5756 0.1291 0.1898 0.6812 0.7328 10.01 B+C+G 1.320 10.18
26(b,) 8026 1821 3.411 6259 0.1192 0.1769 0.7038 0.7021 9583 B+C+E+G  1.318 9.34
27 6.690 1893 3.022 6.275 0.1102 0.1538 0.7360 0.7613 10.13 C+E+G 1.392 4.25
28 5.065 19.74 2.785 6.300 0.1061 0.1217 0.7722 0.8296 10.75 C+E+G — —
29 3853 19.94 2547 6.314 0.1007 0.09608 0.8032 0.8697 1140 C+E+G 1.271 9.97
30(b;) 19.02 15.89 0.7260 8.672 0.0179 0.2953 0.6868 0.4315 5896 B+D-+E+G  1.398 3.29
31 17.75 17.13 04241 8878 0.0106 0.2786 0.7109 0.4703 5961 D+E+G 1.385 418
3?2 17.05 17.77 0.3670 8.978 0.0092 0.2688 0.7220 0.4900 5989 D-+E+G 1.393 4.25
33 9.809 17.80 2.870 6.610 0.0947 0.2040 0.7013 0.6476 8.865 B+E+G 1.324 8.50
34 5421 2198 0.3480 8.444 00113 01105 0.8782 0.7838 8943 E-+F+G 1.317 7.12
35(b;) 16.23 1821 0.3214 9.212 0.0080 0.2547 0.7374 0.4998 6.028 D-+E-+F+G  1.403 458
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