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Fig.2 Schematic and photograph of microfluidic chip
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Table 1 Regression results of Apelblat model parameters in
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Table 3 Nucleation kinetics parameters of HNS

T,/ K k b m K/10* R

318.15  0.21567 -3.86048  4.63 2.79 0.99726
323.15  0.23099 -4.76373  4.33  14.86 0.98403
328.15  0.24838 -5.5248  4.03 24.54 0.99224
333.15  0.27265 -6.64309  3.67 33.96 0.99797

Note: T is initial temperature, k is slope, b is intercept, m is nucleation or-

ders, K is nucleation constant.
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A F A L ROSF — By kL . AR S m g SRk,
Kashchiev 2804 H |, 28 00 A% 8 m> 3 I, 45 41 1k
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Bt , 78 DMSO % 7 i HNS J2 DU & X 1E b £ 5
A% T S o 5 A DA H B K B T LR
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4 %
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AR ZR N DMSO 4 B LG ] 19 35 i, HNS 19 % fi 2
R
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Measuring Method of Solubility and Metastable Zone of HNS Based on Optofluidics

ZHOU Xing-yi'"*, YAN Fan-yu-hui'?, CAO lJin-le'?, SHI Jin-yu'*, ZHU Peng'’, WU Li-zhi'*, SHEN Rui-qi'*
(1. School of Chemistry and Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China; 2. Key Laboratory of Nano-Micro
Energetic Devices , Ministry of Industry and Information Technology, Nanjing 210094, China)

Abstract: A measurement method of explosive crystallization thermodynamic parameters based on optofluidics was proposed to
obtain the crystallization thermodynamic parameters such as solubility and metastable zone width of explosive crystal, and the
applicability of this method was verified by taking HNS explosive as a sample. The solubility of HNS in DMSO/DMF solvent sys-
tem with volume ratio of 10:0, 7:3, 5:5, 3:7 and 0: 10 from 318.15 to 353.15 K and the metastable zone width of HNS in the
above DMSO/DMF solvent system from 318.15 to 333.15 K were measured with a step of 5 K. Apelblat model and Ah model
were employed to fit the collected solubility data. The effect of solvent system on the metastable zone width was studied, and
the crystallization parameters were screened. According to the classical nucleation theory, the apparent nucleation order m of
HNS was calculated, and the nucleation mechanism of HNS by cooling crystallization was analyzed. The results indicate that
the measurement method of crystallization thermodynamic parameters based on optofluidics exhibit exceptional applicability to
HNS crystals. With the increase of temperature and the volume ratio of DMSO in the system, the solubility of HNS increases.
With the increase of DMSO volume ratio in the system, the width of metastable zone becomes narrower. The optimum crystalli-
zation conditions are as follows: pure DMSO is utilized as solvent, the solution temperature is set at 333.15 K, and the solute
concentration is 0.029 g-mL™". The value of m is approximately 4, which is not affected by the initial temperature. It can be in-
ferred that the nucleation mechanism of HNS belongs to continuous nucleation.

Key words: optofluidics;hexanostilbene(HNS) ;solubility ; metastable zone width ; nucleation orders
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