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Fig.1 Schematic diagram of the measurement setup of crys-
tallization kinetics

1—electric heated water bath, 2—condenser pipe, 3—mold,
4—sampling port, 5—mercury thermometer, 6—electromag-

netic stirrer, 7—stirrer controller
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Table 1 Experiment scheme of cooling crystallization kinetics AC C—Ceq (6)
— — c T C
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C
eq
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Fig.2 The solubility and metastable zone of DNTF in V(ace-
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Table 2 Calculated results of the crystallization kinetics data

of DNTF in V(acetic acid) :

V(IK)=7 3 iR G I Wb B 4

V(water)=7 : 3 mixed solvent

supersatura- suspension  stirring nucleation
T/K tion density intensity growth r_a:te rate
ratio /g-mL" /W -m™ em STl s

327.15 1.24 0.02 407.65 7.075 0.000
324.15 1.27 0.03 412.94 11.637 0.001
318.15 1.32 0.04 421.40 17.392  0.003
315.15 1.35 0.04 424.24 1.982 0.000
306.15 1.44 0.05 434.83 38.723 0.007
324.15 1.17 0.03 1904. 84 10.222  0.001
318.15 1.20 0.04 1948.51 9.767 0.001
315.15 1.23 0.04 1974.62 5.169 0.001
309.15 1.21 0.05 2032.00 6.856 0.002
324.15 1.17 0.03 977.64 19.816  0.001
321.15 1.19 0.04 989.26 0.667 0.001
318.15 1.22 0.04 998.34 0.210 0.000
315.15 1.25 0.04 1007.41 8.005 0.003
321.15 1.18 0.04 417.21 10.855 0.004
312.15 1.25 0.05 434.30 6.992 0.003
306.15 1.27 0.053 444.57 2.002 0.001
327.15 1.14 0.03 964.80 5.484 0.001
324.15 1.17 0.03 977.47 1.287 0.000
321.15 1.19 0.04 989.44 7.414  0.002
318.15 1.21 0.04 1002.23 1.547 0.001
312.15 1.26 0.05 1028.28 13.405 0.004
324.15 1.12 0.03 1898.63 9.248 0.001
321.15 1.13 0.04 1922.07 2.637 0.000
315.15 1.16 0.05 1967.94 7.050 0.003
312.15 1.17 0.05 1988.13 4.365 0.002
306.15 1.20 0.05 2028.27 15.828 0.005
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Cooling Crystallization Kinetics of 3 ,4-Bis(3-nitrofurazan-4-yl) furoxan

HOU Huan', WANG Jian-long', CAO Duan-lin' , ZHOU Yan-shui’, CHEN Li-zhen' | LAN Guan-chao'
(1. Institute of Chemical Industry and Environment, North University of China, Taiyuan 030051, China; 2. Xi'an Modern Chemistry Research Institute, Xi'an
710065, China)

Abstract: The cooling crystallization kinetics of 3 ,4-bis(3-nitrofurazan-4-yl) furoxan (DNTF) in V(acetic acid) @ V(water)=7 :3
mixed solvent was investigated by a batch crystallizer. Based on the equation of population balance, the nucleation and growth
rate equation of DNTF cooling crystallization were determined performing multiple linear regression of experimental data by the
least squares method. Results show that the indexes of crystal growth rate and nucleation rate of crystal for supersaturated degree
are 3.83 and 1.3, respectively, meaning that the nucleation and growth rates of crystal increase with increasing the supersaturated
degree of the system, but the growth rate increases faster. The index of crystal nucleation rate for the suspension particle density is
up to 2.14, it means that with increasing the suspension particle density, the crystal nucleation rate increases significantly but the
growth rate does not change, which are not favorable to crystal growth.

Key words: 3,4-bis (3-nitrofurazan-4-yl) furoxan ( DNTF) ; batch dynamic method; cooling crystallization kinetics; nucleation
rate; growth rate
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