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Metastable zone of 5'-UMPNa, in ethanol-aqueous mixture

ZHANG Lei, YING Hanjie, LU Hao, MA Jun
(School of Life Science and Pharmaceutical Engineering , Nanjing University
of Technology, Nanjing 210009, Jiangsu, China)

Abstract; The dual circuits laser detector was used to measure the solubility and super-solubility of uridine-
5'-monophosphate disodium salt in the ethanol-aqueous mixture of different ethanol mass fractions at
293. 2—318. 2 K. In addition, the effects of agitation rate, pH value and Na" concentration on the width of
metastable zone were explored respectively. It was found that the solubility data might be described well by
the model of Ak equation; furthermore the mixing enthalpy and the crystallization enthalpy of uridine-5'-
monophosphate disodium salt in mixture were determined. Similar to the solubility, the super-solubility
increased with the increase of temperature and decreased with the increase of ethanol mass fraction. Under
the same experimental conditions, increase of pH value, Na™ concentration or decrease of agitation rate

might broaden the width of metastable zone.
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Table 1  Solubility of UMPNa, in ethanol-water

solvent and calculated molar mixing enthalpy of solution

w T/K Heal e < He He
X10° x10° X10% /] +mol ! /] + mol !

0.21 293.2 6.287 6.274 —0.013 420 17705
298.2 7.498 8.252  0.754 552 17837

303.2 10.400 10.762 0.362 720 18005

308.2 14.466 13.927 —0.539 932 18217
313.2  19.204 17.891 —1.313 1197 18482
318.2 21.911 22.831 —0.920 1527 18812

0.41 293.2 2.481 2.675 0.194 780 18065
298.2  3.286  3.403  0.117 992 18277

303.2  4.315  4.303 —0.012 1254 18539

308.2  5.610 5.408 —0.202 1577 18862

313.2  7.088 6.762 —0.326 1971 19256
318.2 8.128  8.417  0.289 2454 19739

0.47 293.2 1.673 1.862  0.189 957 18242
298.2  2.311  2.337 0.026 1201 18486

303.2  2.968 2.917 —0.051 1499 18784
308.2 3.754 3.622 —0.132 1861 19146

313.2  4.647  4.478 —0.169 2300 19585

318.2  5.337 5.514 —0.177 2833 20118

0.57 293.2 0.605 0.728 0.123 1536 18821
298.2  0.927 0.883 —0.044 1863 19148

303.2  1.126  1.067 —0.059 2251 19536

308.2  1.328 1.285 —0.043 2711 19996

313.2  1.561 1.544 —0.017 3257 20542
318.2  1.799  1.850  0.051 3903 21188
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Table 2 Parameters of Ah equation and &

® A h R? 8/ %
0.21 0. 472049 10067. 26 0.9911 0. 8133
0.41 0. 110930 37085. 74 0.9941 0.6141
0. 47 0. 060359 63811. 02 0. 9940 0.5974
0.57 0. 012421 255751.73 0. 9864 0.7612
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Fig. 3 Metastable zone in ethanol-aqueous

mixture (@=0.31)
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