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Fig.1 Equipment for solubility measurement

1—laser receiver, 2—power indicator, 3—magnetic stir, 4—
magneton, 5—SLE cell, 6—condenser, 7—accurate thermome-

ter, 8—thermostatic circulator, 9—He-Ne laser, 10—Ilift table
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Fig.2 Evaluation of the simulation involved with mathematical models
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Table 1 Comparison between experimental data and simulated data of solubility

Apelblat equation Ah equation NRTL equation
K X Xc R/ % X R/ % X R/%
cyclohexanone
290.10 0.0607 0.0588 3.13 0.0398 34.43 0.0801 -31.96
296.15 0.0685 0.0677 1.17 0.0597 12.85 0.0713 -4.09
309.75 0.0977 0.0916 6.24 0.1066 -9.11 0.0897 8.19
322.95 0.1229 0.1260 -2.52 0.1558 -26.77 0.1335 -8.63
337.50 0.1733 0.1762 -1.67 0.2126 —22.68 0.1794 -3.52
349.70 0.2369 0.2327 1.77 0.2630 -11.02 0.2393 -1.01
357.85 0.2822 0.2798 0.85 0.2981 -5.63 0.2856 -1.21
371.25 0.3680 0.3684 -0.11 0.3599 2.20 0.3660 0.54
dimethylsulfoxide
298.55 0.1260 0.1221 3.10 0.1300 -3.18 0.1374 -9.05
307.10 0.1417 0.1409 0.56 0.1402 1.06 0.1289 9.03
313.25 0.1521 0.1513 0.53 0.1493 1.84 0.1263 16.96
326.45 0.1749 0.1758 -0.52 0.1728 1.20 0.1657 5.26
333.05 0.1884 0.1892 -0.43 0.1864 1.06 0.1909 -1.33
347.55 0.2189 0.2217 -1.28 0.2195 -0.27 0.2456 -12.20
353.15 0.2344 0.2354 -0.43 0.2344 0.00 0.2638 -12.54
370.85 0.2845 0.2868 -0.81 0.2860 -0.53 0.2665 6.33
v -butyrolactone
301.85 0.0528 0.0537 -1.71 0.0533 -0.95 0.0562 -6.44
309.50 0.0620 0.0626 -0.97 0.0634 -2.26 0.0600 3.23
317.20 0.0722 0.0728 -0.83 0.0749 -3.74 0.0676 6.37
332.55 0.0965 0.0972 -0.73 0.1004 -4.04 0.0979 -1.45
350.45 0.1355 0.1338 1.25 0.1358 -0.22 0.1453 -7.23
363.30 0.1677 0.1669 0.48 0.1663 0.84 0.1650 1.61
367.15 0.1787 0.1779 0.45 0.1762 1.40 0.1726 3.41
376.65 0.2093 0.2080 0.62 0.2027 3.15 0.1811 13.47
N-methyl-2-pyrrolidonewere
302.75 0.1563 0.1589 -1.66 0.1613 -3.20 0.1497 4.22
311.25 0.1699 0.1713 -0.82 0.1686 0.77 0.1556 8.42
321.05 0.1873 0.1862 0.59 0.1797 4.06 0.1726 7.85
336.40 0.2120 0.2113 0.33 0.2036 3.96 0.2082 1.79
344.95 0.2248 0.2261 -0.58 0.2196 2.31 0.2286 -1.69
351.75 0.2377 0.2384 -0.29 0.2340 1.56 0.2561 -7.74
360.30 0.2529 0.2543 -0.55 0.2535 -0.24 0.2590 -2.41
376.15 0.2843 0.2856 -0.46 0.2969 -4.43 0.2659 6.47
N, N-dimethylformamide
287.10 0.4861 0.4856 0.01 0.5058 -4.05 0.4808 1.09
305.70 0.5004 0.5011 -0.14 0.5060 -1.12 0.4729 5.50
317.25 0.5105 0.5105 0.00 0.5074 0.61 0.5025 1.57
328.75 0.5190 0.5196 -0.12 0.5105 1.64 0.5140 0.96
340.25 0.5293 0.5286 0.13 0.5170 2.32 0.5266 0.51
350.95 0.5346 0.5366 -0.04 0.5269 1.44 0.5371 -0.47
355.65 0.5413 0.5402 0.20 0.5328 1.57 0.5462 -0.91
376.50 0.5564 0.5555 0.16 0.5671 -1.92 0.5518 0.83
%2 Apelblat J; 2 [0 )5 2 i KT 3940 X 1R 22 R3 Ah IR EHZ T AR R 2
Table 2 Correlation parameters of Apelblat equation and their Table 3  Correlation parameters of Ah equation and their
average relative deviations average relative deviations
solvent A B C /% solvent A h el%
cyclohexanone -90.4133  2156.2899 14.1348 2.18 cyclohexanone 0.0362 326.5451 15.59
DMSO -31.3835 405.2774 4.9071 0.96 DMSO -0.1403 576.7929 1.14
y-butyrolactone  -37.5292  —15.5231 6.0695 0.88 vy-butyrolactone  -0.0327 888.5953 2.08
NMP -16.9381 -16.4246 2.6524 0.66 NMP -0.1871 651.4724 2.57
DMF -3.1662 -17.4629 0.4425 0.10 DMF -1.0251 311.6233 1.83
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Table 4 Correlation parameters of NRTL equation and their
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(2) }J\{%’*{ﬁﬂj‘j%ﬁjfﬁtﬂk ’;FI“EH Apelblat o cyclohexanone  430234.08 702824.56 0.02 7.39

average relative deviations

Ahj‘j‘%u NRTL ﬁ‘*n ‘#/gﬁjﬁja‘éﬂ% l:jé%ﬁj:uA H[:P DMSO 328200.61 24.16 0.02 9.09
N AT o= Hozs y-butyrolactone  256755. 30 5.51 0.02  5.40
Apelblat Jy e AN XS R 2246 0. 1% ~2.18% Z ], NMP 333585.04 2996 0.02  5.07
HERA FE e i, A h 5 AR ONRTL 5 R AU B 2 A 41K DMF 485901.86  244433.19  0.02  1.48
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Table 5 Mathematical models of solid-liquid equilibrium system
parameters
solvent model
Py P> Ps Pa Ps
cyclohexanone X=p, +p, % T+py # T +p, «s T +ps T -110.49  1.35 —-0.006 1.23E -5 -9.16E -9
DMSO X=p, +p, % T+p, #« T +p, « T +ps T -32.71 0.38 -0.002 3.24E -6 -2.33E-9
y-butyrolactone x=p, +p, #* % 4+p, « Thp, « T° +ps + T -177.66  52.07 -6.08 0.36 -0.01
NMP X=py +Py % T4py = T/LN(T) +p, #Ln(T) /Tps = T™5  245.46 1.29 Z10.18  —6932.74  184134.52
DMF X=p, +p, % T4p, % Ln(T) +p,/Ln(T) +ps #Ln(T) = T-2 323153  0.13 -291.14  -9289.47  292500.65
EES e (5] AR e m, EE. 1, 2-F0 0 B0 il BE 09 & R oee[)].
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Measurement of Solid-Liquid Equilibrium and Its Model for RDX Solution

ZHU Yong, GE Zhong-xue, WANG Bo-zhou, LI Pu-rui
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Using a laser monitoring observation technique, the solubility of RDX in cyclohexanone, dimethylsulfoxide, y-butyrolac-
tone, N-methyl-2-pyrrolidone and N, N-dimethylformamide was determined. The Apelblat equation, Ah equation and NRTL
equation were used to correlate the solubility data. The results show that the Apelblat equation could best correlate the solid-liquid
equilibrium data, the corresponding averge relative deviations are between 0. 1% and 2. 18%. For the solubility curves, the
selection of appropriate polynomial and the parameter fitting were conducted, the relative deviations were less than 1%.
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