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Volumetric Properties of myo-Inositol in Aqueous Alkali Metal
Chloride Solutions
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Abstract: Apparent molar volumes (Vy,) of myo-inositol in aqueous solutions of LiCl, NaCl, and KCI were obtained
from densities, measured with a vibrating-tube densimeter, at 298.15 and 308.15 K. These data have been used to
deduce limiting partial molar volumes V3 and limiting partial molar volumes of transfer A,Va from water to different
salt solutions at different concentrations. The results indicated that influence of salt (LiCl, NaCl or KCI) on volumetric
property of myo-inositol in aqueous solution was evident while temperature could only slightly change V4 and A Va.

The result was discussed in the light of interaction between the charged centers of myo-inositol and ions.
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Fig.1 Limiting partial molar volumes V; (a) and limiting partial molar volumes of transfer A, V3 (b) of myo-

inositol in aqueous LiCl solution
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Table 1 Densities (p) of myo-inositol/salt aqueous solutions and the apparent molar volumes (V) of myo-inositol
at 298.15 and 308.15 K

m; 298.15 K 308.15 K m; 298.15 K 308.15 K
(mol-kg™) pl(g-ecm™) Vy/(cm® mol™) p/(g-cm™) Vg/(cm’ mol™) (mol-kg™) p/(grem™) Vy/(cm?mol™) p/(g-cm™) Vg/(cm?®-mol™)
m=0.00000 mol -kg™ My,c=0.96463 mol -kg™
0.09957 1.005227 97.1553 1.002081 98.5314 0.09984 1.045226 97.2595 1.041415 98.8101
0.19811 1.012444 100.9033 1.009193 102.1814 0.19796 1.051704 103.6558 1.047875 104.6109
0.29717 1.020699 98.2665 1.017330 99.5318 0.29768 1.059252 102.3366 1.055277 103.4705
0.39609 1.026986 101.5820 1.023478 102.9289 0.39613 1.065232 104.8398 1.061185 105.9161
0.49612 1.035192 99.5224 1.031613 100.7495 0.49568 1.073449 101.9591 1.069309 103.0073
myc=0.10041 mol -kg™ Mye=1.85889 mol-kg™
0.09904 1.007259 100.4116 1.004102 102.0137 0.09962 1.084121 95.8001 1.079784 96.4408
0.19844 1.014733 101.5392 1.011483 102.8554 0.19802 1.089934 105.0460 1.085534 105.7730
0.29762 1.023075 98.4196 1.019691 99.7611 0.29806 1.097073 104.1598 1.092608 104.8893
0.39604 1.029878 100.2585 1.026409 101.5144 0.39670 1.102508 106.9581 1.097988 107.6971
0.49511 1.038323 97.8266 1.034935 98.6660 0.49663 1.109737 105.3546 1.105138 106.1156
mye=0.49551 mol -kg™ Myee=2.69471 mol-kg™
0.09898 1.016864 101.2231 1.013684 102.3879 0.09957 1.122073 91.7870 1.117305 92.4208
0.19806 1.024438 101.2003 1.021147 102.3790 0.19833 1.126794 106.5328 1.122099 106.7230
0.29742 1.032434 99.3599 1.029038 100.5132 0.29762 1.133403 106.0117 1.128494 106.8032
0.39631 1.038949 101.6895 1.035456 102.8350 0.39600 1.138473 108.5352 1.133704 108.9146
0.49568 1.047160 99.4814 1.043562 100.6148 0.49597 1.144944 107.6512 1.139995 108.3009
m;e=0.98172 mol -kg™ mye=0.09982 mol -kg™
0.09981 1.029547 100.6827 1.026341 101.8151 0.09997 1.009513 101.8524 1.006315 103.0834
0.19895 1.036932 101.6913 1.033623 102.8092 0.19831 1.017615 98.6521 1.014301 99.8816
0.29729 1.045045 98.9931 1.041636 100.0823 0.29739 1.025182 99.0739 1.021762 100.2786
0.39596 1.051697 100.9085 1.048271 101.8017 0.39651 1.031332 102.5181 1.027820 103.6989
0.49579 1.058658 101.347 1.055075 102.3933 0.49568 1.039737 99.7325 1.036114 100.9062
mye=1.91490 mol -kg™ mye=0.49019 mol -kg™
0.09900 1.052467 103.8861 1.049233 104.9179 0.09966 1.027847 100.7547 1.024418 101.8203
0.19826 1.059213 105.9651 1.055831 107.2434 0.19848 1.035249 101.5598 1.031730 102.5855
0.29715 1.066939 103.0666 1.063532 104.0242 0.29739 1.043014 100.1851 1.039388 101.2445
0.39609 1.068543 115.6941 1.065119 116.5637 0.39631 1.049188 103.0387 1.045484 104.0707
0.49511 1.088856 87.8683 1.085192 88.8757 0.49544 1.057457 100.3936 1.053572 101.5835
mye=2.81321 mol -kg™ my=0.95927 mol -kg™
0.09929 1.074070 101.9989 1.070851 102.8274 0.09924 1.050875 96.3727 1.047368 97.1876
0.19793 1.080718 104.7946 1.077425 105.6151 0.19844 1.057370 103.3881 1.053705 104.6212
0.29768 1.087069 106.4051 1.083702 107.2276 0.29735 1.064854 102.1231 1.061002 103.5681
0.39662 1.095308 102.5102 1.091864 103.3145 0.39624 1.070578 105.2842 1.066654 106.5945
0.49573 1.101537 103.5557 1.098017 104.3700 0.49513 1.078349 103.0589 1.074468 104.0405
Mye=0.10010 mol -kg™ mye=1.83984 mol kg™
0.09904 1.008928 101.1316 1.005715 102.4209 0.09917 1.094992 97.3653 1.090893 97.8198
0.19844 1.016757 100.0831 1.013431 101.3327 0.19807 1.100815 105.6393 1.096647 106.2859
0.29762 1.024690 98.8221 1.021246 100.0730 0.29735 1.107519 105.5293 1.103267 106.2643
0.39604 1.031418 100.7375 1.027885 101.9368 0.39633 1.113489 106.7126 1.109199 107.4033
0.49511 1.039971 97.9894 1.036317 99.1964 0.49511 1.120182 105.8981 1.115853 106.5535
Mye=0.49150 mol -kg™ mye=2.65511 mol kg™
0.09946 1.025036 101.4139 1.021549 102.5304 0.09935 1.136471 107.4061 1.132059 108.0764
0.19813 1.032595 101.1070 1.029006 102.2155 0.19822 1.145016 98.5926 1.140809 98.1466
0.29733 1.040230 100.3972 1.036540 101.4966 0.29691 1.150169 104.2378 1.145616 104.9655
0.39666 1.047178 101.3969 1.043401 102.4688 0.39639 1.154829 107.9058 1.150251 108.5829
0.49548 1.054648 100.6178 1.050780 101.6738 0.49621 1.162028 105.8035 1.157398 106.4609
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Table 2 Limiting partial molar volumes V; and limiting partial molar volumes of transfer A,V: of aqueous
solutions of myo-inositol in aqueous LiCl-H,0, NaCl-H,0, and KCI-H,0 solutions at 298.15 and 308.15 K

mya/(mol -kg™)

298.15 K

Va/(cm?*+mol™)

A Vae/(cm®+mol™)

308.15 K

Va/(cm?*-mol™)

AVi/(cm?+mol™)

0 99.48589
0.10041 99.69111
0.49551 100.5909
0.98172 100.7245
1.91490 103.2960
2.81321 103.8529
0.10010 99.75274
0.49150 100.9866
0.96463 102.0102
1.85889 103.4637
2.69471 104.1036

0.09982 100.3658

0.49019 101.1864
0.95927 102.0454
1.83984 104.2289
2.65511 104.7891

pure HO
0
LiCI-H,O solution
0.20522
1.10501
1.23861
3.81011
4.36701
NaCl-H,O solution
0.26685
1.50071
2.52431
3.97781
4.61771
KCI-H,O solution
0.87991
1.70051
2.55951
4.74301
5.30321

100.7846

100.9621
101.7460
101.7803
104.3250
104.6709

100.9919
102.0770
103.1630
104.1832
104.6325

101.5698
102.2609
102.9600
104.8654
105.2465

0.1775
0.9614
0.9957
3.5404
3.8863

0.2073
1.2924
2.3784
3.3986
3.8479

0.7852
1.4763
2.1754
4.0808
4.4619
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