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Table 1 List of single solvent and mixed solvents system
Lable A B C D
single solvent Alcohol Dichloromethane Acetone Ethyl acetate
Lable AC11 AD11 BC11 BD11 CD11 AD12 BC12 BD12 CD12 CD21 AC21
vqlumeratioof 1:1 1:1 1:1 1:1 1:1 1:2 1:2 1:2 1:2 2:1 2:1
mixed solvent
R 2 CL-20 765 — 0 FE 5 ¥ 0 b B i 45 A 45 2R
Table 2 Different crystal types of CL-20 obtained from single or mixed solvents
single solvent A B C D
crystal form & £ a B
mixed solvent ACT1 AD11 BC11 BD11 CD11 AD12 BC12 BD12 CD12 CD21 AC21
crystal form a P P & & & a £ & & &

CL-20(A)
B2 &-CL-20 fE A B 5] Hisdl A SRR i SEM X L (200X)
Fig.2 SEM photos of CL-20 samples obtained in solvents A and B
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Fig.4 SEM photos of CL-20 samples obtained in solvents C and D
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Table 3 Theoretically calculated results of transition state structures of g-CL-20
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ZRIERINS e-CL-20 11 FH 32 22 32 B AE 4] 3L iR 45 4
MRS M . RRE S AR TG AR 32 B R I+
A B B A MRUETE. £ 3 Al Te-CL2010 HE
W TR B 0 3o S A M T B T A B

M3 BT AR A R LR Y, CL-20 &
Wil e —oa K e—y 1 B A8 2 M H, # R
7.74 k) - mol ™' EATER A —4—NO, 3EH % /i
B 3V b Ao U SR R T X AR IR A oy
i AAAE ) FHEXT AR C R — . e—B AR H2
N, BV TCAN A A S i RT3 B ST 1) &
TR A (R i) o 3 79 8500 3 B 3 BT V5 59 0 A7 A 1 K
CL-20 1y f AU L A e 22 TR L, &-CL-20 YR R 5 X6
Fe H T — I PE

CL-20 7E & A Fic 55 1 ¥ 700 o 8 i B 0K, i 78 &
A S TR B 1 I R b R R RN LS 4 R WOR
TE 5 itk BE A TR) (35 00 o L3 78 5 5 A W W i A ), T
% & CL-20 4 R R BE S MM 4r T 45 WA
Ko e-CL-20 1E LA — S W b h BEAR A, £-CL-20
FE L R R A G R A AR 43 B DR AT RE S £ P Y R
AR TR & A, BHAS I ) AR08 S R A AR i —

transition jcm B ?:f ol -1 l;Debye I/%eC\)/MO I/_(L:\(/\AO ABp/kJ - mol ! AE/eV
e—a 62. 5 605. 49 0. 800 - 12. 32 - 2. 34 7. 24 9. 98
e 54. 2 597. 74 0. 611 - 12. 34 -2.25 - 0. 51 10. 09
ey 63. 0 605. 49 0. 800 - 12. 32 - 2. 34 7. 24 9. 98
Note: v is vibration frequency, AH;is heat of formation, w is dipole moment, AB, is potential energy barrier.
R4 PoEFARSERNNY IS
Table 4  Physical chemical parameters of the sole solvents and mixed solvents
solvents Alcohol Dichloromethane Acetone Ethyl acetate AC
chemical potential /k] - mol ™" -174.72 -68.97 -154.83 -323.19 -
R-evaporation rate'’ 203 2750 1120 615 -
Dipole moment/D 1.69 1.14 2.91 1.78 -
solubility parameter/( cal/cm?)'" 12.9 9.3 9.8 9.1 11.35
solubility Slightly insoluble very very very
kinds of solvents BC AD BD CD
volume ratio 1:1 1:1 1:1 1:1
solubility parameter/(cal/cm?®)'" 9.55 11 9.2 9.45
solubility very very very very

Note: 1) R-evaporation rate is relatively evaporation rate which compared with butyl acetate whose value is defined 100.
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Crystal Transition of £-CL-20 in Different Solvent

SONG Zhen-wei, YAN Qi-long, LI Xiao-jiang, Ql Xiao-fei, LIU Meng
(Xt" an Modern Chemisiry Research Institute, Xi'an 710065, China)

Abstract: £-CL-20 was recrystallized from single (alcohol, dichloromethane, acetone and ethyl acetate) and mixed ( alcohol-
acetone, alcohol-ethylacetate, dichloromethane-acetone, dichloromethane-ethyl acetate and acetone-ethyl acetate with different
volume ratio) solvents. The resulting crystal forms were characterized by Fourier Transform Infrared Spectroscopy ( FTIR) and
Scanning Electron Microscope (SEM). ¢-CL-20 changes its crystal form only when recrystallizing from acetone, ethyl acetate, and
alcohol-acetone; while has little change from other solvents, particularly, from the mixed solvents. The types of recrystallized CL-
20 are much dependent on the volume ratio of two components of the mixed solvents, and the crystal transition reflects the
"solvent effect" . The structure of the recrystallized CL-20 from mixed solvents composed of two components is identical with the
one obtained from the component with higher dipole moment. This may be relate with solubility of £-CL-20 in such solvents,
while solubility is dependent on the dissolution parameters and the supersaturation degree of the solution.

Key words: physical chemistry; CL-20 ;recrystallization; crystal transition
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