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Table 1 Solubility of ADN in three kinds of systems
V(water): V(isopropanol)
n-butanol isopropanol
1:10 1:6
T/K X T/K X T/K X T/K X
293.15 0.00098 293.15 0.00159 258.15 0.00077 257.15 0.00061
303.15 0.00232 298.15 0.00289 262.15 0.00146 260.15 0.00126
313.15 0.00343 303.15 0.00349 270.15 0.00294 268.15 0.00282
323.15 0.00577 313.15 0.00643 280.15 0.00460 276.15 0.00450
333.15 0.00955 318.15 0.00853 294.15 0.00760 292.15 0.00720
343.15 0.01753 323.15 0.01136 301.15 0.01159 298.15 0.01134
353.15 0.03250 328.15 0.01462 307.15 0.01717 303.15 0.01679
333.15 0.02023 313.15 0.02803 310.15 0.02665
338.15 0.02797 322.15 0.04161 318.15 0.03986

Note: Tis temperature. x is the solubility in molar fraction.
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Table 2 Regression results of Apelblat equation model parameters in three kinds of systems

system A B C R? RMSD / %
n-butanol -177.6599 3237.8219 28.1250 0.9943 0.08
isopropanol 8.4714 5735.0288 0.8341 0.9943 0.08
V(water) : V(isopropanol)(1:10) -36.5764 2758.2941 7.2532 0.9834 0.17
V(water) : V(isopropanol)(1:6) -42.9077 -2873.9148 8.4560 0.9823 0.24
Note: A,B and C are the Apelblat equation model parameters. R is correlation coefficient. RMSD is root mean square deviation
T3 3FMACFR AR AR S B [T 4
Table 3 Regression results of A h equation model parameters in three kinds of systems
system A h R? RMSD / %
n-butanol 0.0190 224274.8413 0.9648 0.20
isopropanol 0.0660 81681.7865 0.9982 0.03
V(water) : V(isopropanol)(1:10) 0.1855 25155.1190 0.9996 0.15
V(water) : V(isopropanol)(1:6) 0.2953 17489.8484 0.9823 0.24
Note: A and h are the model parameters of A h equation.
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Fig.1 Metastable zone width of ADN in n-butanol at different

stirring speeds
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Table 4 Calculated values of m and K of ADN in n-butanol

and isobutanol

n-butanol isopropanol

T,/ K m K/10% T,/ K m K/10%
313.15 4.68 1.47 303.15 4.52 7.21
323.15 3.98 8.92 313.15 4.26 21.74
333.15 3.85 23.93 323.15 3.80 148.38
343.15 3.59 74.13 333.15 3.99 258.37
353.15 4.15 238.07 338.15 493 242.15

Note: T, is temperature, m is the nucleation order. K is thenucleation con-

stant.
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Table 5 Fitting parameters of crystallization induction period of ADN in n-butanol and isopropanol

low supersaturation

high supersaturation

system T/°C

o k v/ mj.m™? o k v/ mj.m™?
n-butanol 70 0.0107 2.613 0.070 0.280 4.687 0.235
isopropanol 55 0.0135 0.554 0.067 0.521 4.266 0.191

Note: Tis temperature, « is slope, kis intercept, v is solid-liquid interfacial tension.
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Measurement of Solubility, Metastable Zone and Induction Period of ADN

LIU Xin-yu', SUN Jie', LUO Yi-fen’, WANG Ling-yu', GONG Jun-bo', DONG Wei-bing'"’

(1. State Key Laboratory of Chemical Engineering, School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China; 2. Xi'an
Modern Chemistry Research Institute, Xi'an 710065, China: 3. School of Chemistry and Chemical Engineering, Qinghai Nationalities University, Xining
810007, China)

Abstract: Solubility, metastable zone width and induction period are important parameters in the crystallization process of am -
monium dinitramide(ADN). The solubilities of ADN in n-butanol, isopropanol and mixed solvent of water and isopropanol (vol-
ume ratio as 1:10 and 1:6) were measured by dynamic method and the solubility data were fitted by Apelblat equation and \h
equation, respectively. The effects of stirring speed and cooling rate on the metastable zone width of ADN in n-butanol and iso-
propanol and the effects of different supersaturation on the induction period were investigated, respectively. Results show that
the Apelblat equation and the Ah equation can well fit the solubility of ADN. With the decrease of the cooling rate and the in-
crease of the stirring speed, the width of the crystalline metastable zone narrows. The crystallization induction period shortens
with the increase of supersaturation. Using the self-consistent Nyvlt equation and 3D nucleation theory, combined with the meta-
stable zone width and induction period data, the nucleation order m is calculated to be about 4, and the solid-liquid interfacial
tension of ADN in n-butanol and isopropanol are 0.235 mJ-m™ and 0.191 mJ-m™ for homogeneous nucleation, 0.070 mJ-m™
and 0.067 mJ-m~ for heterogeneous nucleation, respectively.
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