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Fig.1 Sketch of the apparatus for determination of inducing time
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Table 1 Experimental procedure of different LLM-105 supersaturation ratios
entry LLM-105 concentration  reaction temperature stirrin.g rate volume of LLM-105 volume of ethyl supersaturation ratio
/g-mL™ /K /remin”! / mL acetate / mL

A-1 0.03 303.15 300 6 5 1.83
A-2 0.03 303.15 300 6 6.25 2.04
A-3 0.03 303.15 300 6 7.5 2.25
A-4 0.03 303.15 300 6 8.75 2.46
A-5 0.03 303.15 300 6 10 2.67
A-6 0.03 303.15 300 6 12.5 3.08
A-7 0.03 303.15 300 6 15 3.50
A-8 0.03 303.15 300 6 17.5 3.92
A-9 0.03 303.15 300 6 20 4.33
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Fig.2 Curve of turbidity VS induction time in LLM-105

anti-solvent crystallization
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Fig.3 Relations between induction time and supersaturation

ratio of LLM-105 anti-solvent crystallization
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Fig.4 Curves of various turbidity over time at different satura-

tion ratios
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Table 2 Results of the regression analysis of Int,, VS 1/In*S
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Fig.5 Dependence of In’Son the Int,, of LLM-105 anti-solvent
crystallization
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{24 2.53, PRtk AT DA H) 2 2o 48 L EE L 7E 5<2.53 Y [H
F, LLM-105 B2 %5 500 25 & Oy S AH 0%, o 18 R0 B L 7
$>2.53 JE [, LLM-105 S ¥ 7 45 & o Y AH s . AR 4l
o3 (6) 2 R AR AT LLE— 25 1154 B B 1E 5Kk )y
. @A A7), mrdk— i 515 8] R s H T 45
Rk 2 iR,

P45 ELZ B AH OC R 2L RP KT 0.96, 1 I 55 56 5
AKX MPLA BRI LLM-105 5% 577 45 S 7 &
o AR BE [ §>2.53 B RIIR A 46 R EE LY $<2.53 B 45 %]
B 22 R D T A2 9 A 2.23 FN1.49 , ¥ /NTF 3, AT I,
LLM-105 7E J52 ¥ 571 45 i o 72 vh iy A2 4 O 2k 38 2
KHLH -

Nucleation S K B R? v/J)-m™? f
Homogeneous >2.53 -1.32235 2.90528 0.96621 9.98942x107%3 2.23
Heterogeneous <2.53 1.04576 0.86765 0.98697 6.67717%x107%3 1.49

Note: S is the supersaturation ratio. K is the intercept. B is the slope. R is the coefficient of correlation.y is the interfacial tension. fis the surface entropy factor.
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Table 3

vent crystallization.

Summary of nucleation data for LLM-105 anti-sol-

S J/cm3.s! r/cm i

2.67 4.40148%x10% 5.48914x10° 6.13451
3.04 1.49413%10%° 4.84843%108 4.22738
3.50 3.0742%x10% 4.3031%x10°8 2.95537
3.92 4.34223%10% 3.94612%x10% 2.27918
4.33 5.32727x10% 3.67828x10° 1.84587

Note: Sisthe supersaturation ratio. Jis the nucleation rate. ris the the radius of

the critical nucleus. i is the number of molecules in the critical nucleus.
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Fig.6 Curve of supersaturation ratio VS nucleation rate
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Fig.7 Curve of supersaturation ratio VS radius of nucleus

and the number of molecules in the critical nucleus.
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Effect of Supersaturation on Nucleation of LLM-105 Based on Induction Period Measurement Method

SHAN Jun-hui'*, ZHOU Xiao-qing’, LI Hong-zhen’, LIU Tian-sheng'
(1. School of Environment and Safety Engineering ; North University of China, Taiyuan 030051, China; 2. Institute of Chemical Materials, China Academy of
Engineering Physics, Mianyang 621999, China)

Abstract: In order to study the crystal nucleation process of 2, 6-diamino-3, 5-dinitropyrazine-1-oxide (LLM-105) , the CrystlS-
can multi-channel crystallizer was used to measure the crystallization nucleation induction period of LLM-105 in antisolvent sys-
tem. The influence of supersaturation on the nucleation of LLM-105 was studied by using the induction period measurement
method, and the important nucleation parameters were calculated by the classic nucleation theory. The results show that the in-
duction period of anti-solvent crystallization of LLM-105 decreases with increasing supersaturation. When the supersaturation ra-

2 and the sur-

tio $<2.53, heterogeneous nucleation was mainly observed, the interfacial tension y value is 6.67717%107* J-m~
face entropy factor f value is 1.49; when 5>2.53, the homogeneous nucleation was mainly achieved, the interfacial tension y
value is 9.89842x107 J-m™ and the surface entropy factor fvalue is 2.23. The surface entropy factor values were all less than 3,
indicating that the growth mode of LLM-105 in ethyl acetate as an anti-solvent crystal is a continuous growth mechanism, the nu-
cleation rate increases as the supersaturation ratio increases, and the critical nucleus radius and the number of critical nucleation
decrease as the supersaturation ratio increases.

Key words: 2, 6-dimaino-3, 5-dinitropyrazine-1-oxid (LLM-105) ; anti-solvent crystallization; induction period; supersaturation
ratio; nucleation
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