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Calculating models of mass action concentrations for
RbCI-H,0 binary system and RbCI-RbNO;-H,0 ternary system
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Abstract: Thermodynamic models of calculating mass action concentrations of components in RbCI-H,O binary and
RbCI-RbNO;3-H,O ternary strong electrolyte aqueous solutions were developed based on the ion and molecule
coexistence theory at 298.15 K. A transformation coefficient is needed to compare calculated mass action concentration
with reported activity because they are obtained at different standard state and concentration unit. The results show that
transformation coefficients between calculated mass action concentrations and reported activities of the same components
change in a very narrow range. The transformed mass action concentrations of components in RbCI-H,O binary system
are in good agreement with reported activities. The transformed mass action concentrations of RbCl and RbNO; in
RbCI-RbNO;-H,O ternary solution are in good agreement with reported activities appc; and agrpno, With different
constant total ionic strengths as 0.01, 0.05, 0.1, 0.5, 1.0, 1.5, 2.0, 3.0 and 3.5 mol/kg, respectively. All those results mean
that the developed thermodynamic model of strong electrolyte aqueous solutions can reflect structural characteristics of
RbCI-H,0 binary and RbCI-RbNO;-H,O ternary strong electrolyte aqueous solutions and the mass action concentration

also strictly follows mass action law.
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Table 1 Transformation coefficients between calculated mass
action concentrations and reported activities of RbCl in

RbCI-H,O0 solutions

myucr/(molkg ) Lroci
0.1 0.382 686
0.2 0.355 771
0.4 0.328 329
0.6 0.313 310
0.8 0.303 748
1.0 0.296 650
2.0 0.282 479
3.0 0.281 720
4.0 0.287 054
5.0 0.293 901
6.0 0.302 334
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Table 2 Transformation coefficients Lgyci and Lgyyo, in range of total ionic strength from 0.01 mol/kg to 3.5mol/kg with different

ionic strength fractions of RbNO3, vyixo, and calculated mass action concentration of H,O in RbCl-RbNOs-H,O ternary solution

I/(mol'kg™")  vreno,  mpper/(mol'kg ™) MppNo,/ (MOl - kg™)) Lruci Lrpno, Ny,
0.01 0 0.010 0 0.449 881 - 0.999 640
0.2 0.008 0.002 0.449 681 0.448 531 0.999 640
0.4 0.006 0.004 0.449 481 0.448 281 0.999 640
0.6 0.004 0.006 0.449 231 0.448 031 0.999 640
0.8 0.002 0.008 0.449 031 0.447 781 0.999 640
Average of L; 0.449 461 0.448 156
0.05 0 0.050 0 0.405 464 - 0.998 205
0.2 0.040 0.010 0.404 563 0.399 909 0.998 205
0.4 0.030 0.020 0.403 762 0.398 908 0.998 205
0.6 0.020 0.030 0.402 912 0.397 907 0.998 205
0.8 0.010 0.040 0.402 061 0.396 856 0.998 205
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Average of L; 0.403 752 0.398 395
0.10 0 0.100 0 0.308 475 - 0.996 416
0.2 0.080 0.020 0.379 029 0.370 815 0.996 416
0.4 0.060 0.040 0.377 527 0.369 061 0.996 416
0.6 0.040 0.060 0.376 124 0.367 308 0.996 416
0.8 0.020 0.080 0.374 621 0.365 555 0.996 416
Average of L; 0.377 567 0.368 185
0.50 0 0.500 0 0.317 757 - 0.982 332
0.2 0.400 0.100 0.313 015 0.286 380 0.982 332
0.4 0.300 0.200 0.308 374 0.281 033 0.982 332
0.6 0.200 0.300 0.303 834 0.275 837 0.982 332
0.8 0.100 0.400 0.299 395 0.270 792 0.982 332
Average of L; 0.308 475 0.278 510
1.0 0 1.000 0 0.294 869 - 0.965 278
0.2 0.800 0.200 0.286 931 0.244 953 0.965 278
0.4 0.600 0.400 0.279 401 0.236 913 0.965 278
0.6 0.400 0.600 0.272 175 0.229 281 0.965 278
0.8 0.200 0.800 0.265 255 0.222 106 0.965 278
Average of L; 0.279 726 0.233 313
1.5 0 1.500 0 0.285200 - 0.948 805
0.2 1.200 0.300 0.274 168 0.219 827 0.948 805
0.4 0.900 0.600 0.264 111 0.209 872 0.948 805
0.6 0.600 0.900 0.254618 0.200 687 0.948 805
0.8 0.300 1.200 0.245 432 0.192 169 0.948 805
Average of L; 0.264 706 0.205 639
2.00 0 2.000 0 0.280 979 - 0.932 886
0.2 1.600 0.400 0.266 855 0.201 667 0.932 886
0.4 1.200 0.800 0.254 438 0.190 234 0.932 886
0.6 0.800 1.200 0.242 953 0.179 990 0.932 886
0.8 0.400 1.600 0.231 726 0.170 781 0.932 886
Average of L; 0.255 390 0.185 668
3.00 0 3.000 0 0.280 406 0.902 597
0.2 2.400 0.600 0.259 855 0.175392 0.902 597
0.4 1.800 1.200 0.243 299 0.161 989 0.902 597
0.6 1.200 1.800 0.228 372 0.150 584 0.902 597
0.8 0.600 2.400 0.213 182 0.140 913 0.902 597
Average of L; 0.245 023 0.157 219
3.50 0 3.5 0 0.282 336 - 0.888 179
0.2 2.8 0.7 0.258 450 0.165 133 0.888 179
0.4 2.1 1.4 0.240 284 0.151 151 0.888 179
0.6 1.4 2.1 0.223 972 0.139 499 0.888 179
0.8 0.7 2.8 0.206 654 0.129914 0.888 179
Average of L; 0.242 339 0.146 424
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