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Table 1 Compositions of MeNQ-HN eutectics
n(MeNQ) /n(HN) m(MeNQ) /mg m(HN)/mg
1:9 5.95 42.70
2:8 11.80 38.40
1:3 11.92 28.80
3:7 17.78 34.00
1:2 17.73 28.50
4:6 23.75 28.40
5:5 29.60 25.00
6:4 35.46 19.04
2:1 35.43 14.30
7:3 41.42 14.29
3:1 35.73 9.57
8:2 48.70 9.77
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Fig.1 Phase diagram of MeNQ-HN eutectics
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Fig.2 Microstructures of HN and MeNQ eutectics at different molar ratios
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Table 2 Values of enthalpy of fusion and Jackson’s roughness

parameter
. AH;/K) - mol ™! roughness parameter(a)
materials -
experimental  calculated £=0.5 £=1.0
HN 205.782 - 35.9 71.9
MeNQ 187.265 - 25.9 51.9
eutectic 137.571 194.672 24.33 48.66
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Fig.3 Minimum energy-stacked configuration of methyl-nitroguanidine and hydrazine nitrate system at different molar ratios
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Table 3 Interaction energy of HN and

MeNQ eutectics

copolymer . ) . BSSE correct energy
intermolecular interactions . 3

structures /k) = mol ™" /kJ - mol
MeNQ-N-O...H-N-MeNQ

MeNQ-MeNQ-1 MENGN-O.. HNMNG 27 —45.664
MeNQ-N-O. .. H-N-MeNQ

MeNQ-MeNQ-2 MENQ-N-O. .. H-N-MeNGQ 2.800 —43.714
MeNQ-N-O. .. H-N-MeNQ

MeNQ-MeNQ-3 MENGNN. . HNVeNG 3405 —42.17

HN-HN HN-N-O...H-N-HN 9.162 -69.782

MeNQ-HN-1 MeNQ-N-O---H-N-HN 2.773 —27.084

MeNQ-HN-2 MeNQ-N-H:--O-N-HN 3.261 —23.381
MeNQ-N-H:---O-N-HN

MeNQ-HN-3 MENQN-G:-H-N-HN 5.573 ~26.043
MeNQ-N-H:--O-N-HN

MeNQ-HN-4 MONGNO-HNHN  75% ~39.667
MeNQ-N-O---H-N-HN

MeNQ-HN-5 MENQ-N-Or-H-N-HN 2.770 ~27.755

Two MeNQ-HN MeNQ-N-O---H-N-HN 7.220 -88.516

Three MeNQ-Two HN  MeNQ-N-H:---O-N-HN 26.150 —189.389
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Fig.4 XRD spectra of HN and MeNQ eutectics
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Structure and Molecular Interaction of Methyl-nitroguanidine and Hydrazine Nitrate Eutectics

CHEN Ling, LI Hua-rong, XIONG Ying, XU Rui-juan, XU Tao, LIU Xiao-feng, SHU Yuan-jie

(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract: The melt point, crystal shape, structures and interaction of different mole contents of methyl-nitroguanidine and
hydrazine nitrate were tested by differential scanning calorimeter( DSC) , optical microscope, X-ray diffraction(XRD) and density
functional theory respectively. The experimental results show that the lowest melt point is 67.06 °C, the most stable configuration,
the stick crystallization shape which is different from methyl-nitroguanidine and hydrazine nitrate appear at mol ratio of 3 : 2, and
the structure is uniformity compared with other mol ratio eutectics. Calculation results of quantum chemistry show that the eutectic
is not a simply mechanical mixtures, but to be formed by some sort of loose molecular or atomic interaction which can agree well
with the result of enthalpy of fusion.

Key words: physical chemistry; methyl-nitroguanidine; eutectic; crystallization
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