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Abstract:
ethanol were measured by using accurate analytical method at different temperatures. And refractive indices were

The solubilities of rubidium bromide and cesium bromide in water, water plus methanol, and water plus

determined for the two ternary systems in saturated solution with varied salt concentrations as well. In all cases, the
presence of either methanol or ethanol significantly reduced the solubilities of rubidium bromide and cesium bromide
in aqueous solution, but the refractive indices reduced with the increasing mass fraction of either methanol or ethanol.
The solubilities of the saturated solutions were fitted via polynomial equations as a function of the mass fraction of
methanol or ethanol, and the salting-out ratios of RbBr and CsBr by methanol and ethanol were also obtained.
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Table 1 Solubility (S) and refractive index (np) for RbBr(1)-CH;0H(2)-H,0(3) ternary system at 25, 35 and 45 °C

100w, wy/ws S/g(per 100 g of solvent) np 100w, wo lws S/g(per 100 g of solvent) np

25 C
0.000 0.000 112.7 1.4109 32.40 0.8021 37.38 1.3765
5.329 0.1131 90.75 1.4029 36.77 0.9570 33.01 1.3740
5.687 0.1208 89.48 1.4021 39.31 1.048 30.15 1.3719
6.324 0.1344 87.29 1.4012 41.72 1.143 27.85 1.3700
19.46 0.4359 55.98 1.3865 46.63 1.364 23.73 1.3669
23.67 0.5470 49.39 1.3832 50.13 1.538 20.90 1.3645
24.36 0.5656 48.30 1.3822 55.92 1.896 17.08 1.3614
27.38 0.6494 43.82 1.3803 61.34 2.316 13.87 1.3584
29.65 0.7180 40.94 1.3782 pure methanol 0.6400 1.3458

35 C
0.000 0.000 124.7 1.4135 36.42 0.9960 36.99 1.3735
4.485 0.100 102.8 1.4069 37.29 1.028 35.97 1.3730
6.103 0.1368 97.11 1.4041 44.48 1.335 28.54 1.3675
8.695 0.1946 87.34 1.4005 49.99 1.621 23.71 1.3640
10.38 0.2359 83.85 1.3989 54.05 1.872 20.58 1.3615
11.68 0.2674 80.69 1.3970 59.68 2.300 16.78 1.3575
12.47 0.2851 77.96 1.3960 59.99 2.322 16.50 1.3572
18.61 0.4417 64.64 1.3893 80.32 6.047 6.837 1.3458
23.76 0.5839 55.16 1.3841 89.65 14.35 4.283 1.3403
26.76 0.6710 50.05 1.3813 pure methanol 0.9300 1.3350
31.91 0.8381 42.89 1.3771

45 C
0.000 0.000 135.0 1.4155 37.53 1.092 39.11 1.3720
6.887 0.1616 102.0 1.4040 42.79 1.326 33.23 1.3683
8.416 0.1995 97.62 1.4030 47.58 1.568 28.32 1.3641
9.378 0.2225 94.09 1.4010 53.90 1.955 22.75 1.3598
10.60 0.2525 90.24 1.3992 57.69 2.244 19.91 1.3570
12.49 0.3017 85.52 1.3975 58.84 2.350 19.21 1.3569
15.34 0.3751 77.83 1.3941 68.15 3.357 13.06 1.3501
21.65 0.5486 63.64 1.3871 80.81 6.519 7.283 1.3421
31.13 0.8548 48.04 1.3780 87.12 14.17 7.213 1.3382
36.53 1.055 40.56 1.3735 pure methanol 1.600 1.3320

wy: mass fraction of CH;OH; w;: mass fraction of H,O; The solvent is the summation of the methanol and the water.
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Table 2 Solubility (S) and refractive index (n,) for RbBr(1)-C,H;0H(2)-H,0(3) ternary system at 25, 35 and 45 °C

100w, wsylws S/g(per 100 g of solvent) np 100w, wsylws S/g(per 100 g of solvent) np
25T
0.000 0.000 112.7 1.4109 32.93 0.7927 34.28 1.3880
4.099 0.08574 92.65 1.4055 39.87 1.014 26.26 1.3850
4.802 0.1003 89.76 1.4048 40.81 1.052 25.63 1.3845
5.115 0.1066 88.41 1.4045 48.14 1.371 20.11 1.3825
20.06 0.4378 51.77 1.3932 51.69 1.533 17.11 1.3810
23.84 0.5335 45.92 1.3919 56.49 1.816 14.16 1.3795
26.85 0.6129 41.53 1.3910 63.50 2.314 9.962 1.3779
31.85 0.7518 34.73 1.3880 pure ethanol 0.5700 1.3695
35T
0.000 0.000 124.7 1.4135 38.60 1.028 31.34 1.3849
6.858 0.1513 91.66 1.4055 42.72 1.195 27.44 1.3830
9.381 0.2069 82.77 1.4032 46.43 1.345 23.53 1.3820
12.23 0.2707 74.17 1.4005 49.74 1.517 21.16 1.3807
16.35 0.3710 65.48 1.3975 56.52 1.869 15.26 1.3775
18.30 0.4125 59.63 1.3953 60.91 2.183 12.60 1.3760
24.46 0.5735 49.01 1.3917 64.42 2.510 11.01 1.3752
24.77 0.5926 50.20 1.3922 84.77 6.542 2.326 1.3700
29.20 0.7071 41.84 1.3889 91.24 11.78 1.024 1.3682
31.20 0.7825 40.72 1.3882 pure ethanol 0.9100 1.3650
45 C
0.000 0.000 135.0 1.4155 39.50 1.124 33.98 1.3841
7.525 0.1742 97.19 1.4062 44.29 1.328 28.81 1.3815
10.13 0.2354 88.11 1.4039 48.17 1.512 24.95 1.3791
13.02 0.3064 80.17 1.4010 54.62 1.871 19.32 1.3749
17.27 0.4141 69.51 1.3980 59.18 2.181 15.85 1.3740
17.43 0.4188 69.31 1.3978 63.18 2.494 12.97 1.3730
23.18 0.5756 57.61 1.3932 83.62 6.240 3.070 1.3663
27.53 0.7066 50.40 1.3910 91.56 12.86 1.334 1.3639
30.91 0.8149 45.27 1.3890 pure ethanol 1.505 1.3612
38.10 1.071 35.71 1.3845

wy: mass fraction of C,H;OH; w;: mass fraction of H,O; The solvent is the summation of the methanol and the water.
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Table 3 Solubility (S) and refractive index (np) for CsBr(1)-CH;0H(2)-H,0(3) ternary system at 25, 35 and 45 °C

100w, wylwy  S/g(perl00 g of solvent) np 100w, wylwy  S/g(perl00 g of solvent) np
25 C
0.000 0.000 122.6 1.4041 37.68 1.006 33.10 1.3630
8.456 0.1891 88.09 1.3898 46.75 1.382 24.09 1.3570
11.12 0.2495 79.55 1.3860 63.02 2.474 13.00 1.3478
12.35 0.2787 76.47 1.3849 71.23 3.470 8.998 1.3433
19.40 0.4490 59.71 1.3772 81.32 5.990 5.377 1.3381
22.47 0.5295 54.03 1.3749 87.41 9.869 3.874 1.3348
28.31 0.6925 44.55 1.3698 pure methanol 2.418 1.3291
35C
0.000 0.000 142.3 1.4171 35.63 1.000 40.33 1.3733
7.111 0.1699 104.2 1.4050 43.76 1.335 30.63 1.3667
10.81 0.2597 90.67 1.3991 60.79 2.404 16.17 1.3560
12.64 0.3067 85.64 1.3968 71.09 3.676 10.59 1.3492
15.65 0.3824 76.68 1.3931 79.66 5.738 6.909 1.3450
21.53 0.5397 62.83 1.3868 88.18 11.64 4.433 1.3400
28.55 0.7469 49.78 1.3800 pure methanol 2.790 1.3355
45 T
0.000 0.000 159.8 1.4203 34.94 1.046 46.28 1.3760
6.501 0.1680 121.2 1.4090 44.22 1.467 34.48 1.3661
8.051 0.2083 114.1 1.4065 63.95 2.933 16.60 1.3518
9.874 0.2564 106.7 1.4030 70.01 3.749 12.76 1.3485
14.07 0.3711 92.34 1.3968 81.82 7.188 7.294 1.3412
20.00 0.5436 76.07 1.3903 88.80 13.91 5.059 1.3371
23.06 0.6378 68.89 1.3869 pure methanol 3.650 1.3325
ws, wy and solvent same as Table 1
£ 4 CsBr(1)-CH:0H(2)-H,03)= A R 7E 25.35 A 45 ‘CHIBIEEFIT R EIE
Table 4 Solubility (S) and refractive index (n,) for CsBr(1)-C,H;0H(2)-H,0(3) ternary system at 25, 35 and 45 °C
100w, walw; S/g (per 100 g of solvent) np 100w, ws lw; S/g(per 100 g of solvent) np
25 C
0.000 0.000 122.6 1.4132 41.17 1.099 27.20 1.3845
7.308 0.1595 88.27 1.4045 48.72 1.411 20.12 1.3820
10.25 0.2241 78.64 1.4005 63.91 2.301 9.064 1.3775
14.21 0.3123 67.45 1.3975 77.89 4.258 3.974 1.3745
18.69 0.4169 57.47 1.3947 83.67 5.923 2.252 1.3733
24.77 0.5698 46.55 1.3915 91.05 11.34 0.9305 1.3715
31.08 0.7498 37.87 1.3885 pure ethanol 0.3900 1.3690
35 C
0.000 0.000 142.3 1.4170 39.68 1.105 32.28 1.3841
8.323 0.1952 96.19 1.4058 51.17 1.621 20.84 1.3798
8.772 0.2064 95.00 1.4050 59.28 2.121 14.63 1.3768
11.83 0.2787 84.27 1.4018 73.16 3.541 6.580 1.3722
17.62 0.4216 68.35 1.3970 85.46 6.879 2.166 1.3691
24.23 0.5971 54.30 1.3922 88.45 8.848 1.584 1.3689
30.71 0.7921 43.95 1.3883 pure ethanol 0.6400 1.3650
45 C
0.000 0.000 159.8 1.4211 33.53 0.9467 45.04 1.3886
7.198 0.1812 113.1 1.4105 48.14 1.561 26.62 1.3796
8.6560 0.2180 106.8 1.4082 61.35 2.388 14.89 1.3740
11.95 0.3029 94.52 1.4048 76.11 4.143 5.840 1.3690
16.09 0.4119 81.32 1.4008 83.92 6.412 3.087 1.3651
20.11 0.5235 70.86 1.3970 92.20 14.11 1.285 1.3641
27.40 0.7400 55.23 1.3921 pure ethanol 0.8921 1.3621

ws, wy and solvent same as Table 2
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Table 5 Values of parameters of Eq.(1) and standard deviations ()

7/C A B C D )
RbBr(1)-CH;OH(2)-H,O(3)
25 4.701 -3.812 2.496 -2.976 0.2227
35 4811 -3.996 3.280 -3.628 0.5531
45 4.876 -3.689 2.166 -2.438 0.5249
RbBr(1)-C,H;OH(2)-H,O(3)
25 4.719 —4.804 5.855 —-6.900 0.4442
35 4.824 —-4.807 5.871 —-6.809 0.5370
45 4.902 —4.589 5.354 -6.321 0.4057
CsBr(1)-CH;0H(2)-H,O(3)
25 4.809 —4.132 2.812 -2.989 0.1791
35 4.955 —-4.483 3.984 -3.922 0.44.84
45 5.070 -4.317 3.537 -3.527 0.5730
CsBr(1)-C,;H;0H(2)-H,O(3)
25 4.809 —-4.859 5.528 —-6.539 0.2072
35 4.957 -5.069 6.168 -6.926 0.2851
45 5.071 -5.053 6.261 -7.075 0.4822
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