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Table 1 Crystallographic data for the ADN/PDO cocrystal.
structure parameter ADN/PDO

chemical formula C,H ,N,,O,0

formula weight 360.3

temperature / K 294

stoichiometry 2:1

crystal system
space group
a/A

b/A

c/A

B/

v/ R

V4

Pec/ grcm™

index ranges

reflections collected
independent reflections
F(000)
data/restraints/parameters
Goodness-of-fit on F*

R,, wR,[I>2sigma(l)]
R,, wR, (all data)

Monoclinic
P2./c
11.5959(2)
8.18580(10)
7.22370(10)
101.202(2)
672.623(18)
4

1.779

-14< h<14, -10< k<9, -8<1<9

4820

1395[R(int)=0.0216]

372
1395/8/125
1.112

0.0438, 0.1118
0.0453, 0.1133
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Table 2 Main energy characteristics of ADN and the ADN/
PDO cocrystal

p OB AH, L, T
sample L L7 oM.

/g-cm™ (CO) /kj-mol™ /s /m-s /K
ADN 1.808 +26% —124.84 197.5 1303.7 24.79 2161.7
ADN/PDO 1.779 0 696.21 277.9 1829.1 22.54 3697.96

Note: p is the experimental density at temperature. OB (CO) is the oxygen
balance (CO). AH, is the enthalpy of formation. I is the specific im-
pulse. C* is the characteristic velocity. M_ is the average molecular
weight of combustion products. T_is the combustion chamber temper-

ature.
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Efficient Preparation of ADN/PDO Cocrystal and Characterization of the Structure and Properties

LIU Ze-ning', QIAO Shen’, MA Fan', YANG Zong-wei’, YU Yan-wu'

(1. 1. School of Environment and Safety Engineering, North University of China, Taiyuan 030051, China; 2. Institute of Chemical Materials, CAEP,
Mianyang 621999, China)

Abstract: Herein, we develop a new method to prepare the ammonium dinitramide/pyrazine-1, 4-dioxide (ADN/PDO) cocrys-
tal, which is highly efficient and environmental-friendly due to utilizing the reaction crystallization with pure water as the sol-
vent, and also comprehensively characterized its performance.. The morphology and structure of the cocrystal were character-
ized by optical microscopy (OP), powder X-ray diffraction (PXRD), and single crystal X-ray diffraction (SXRD), respectively.
In detail, the ADN/PDO cocrystal was prismatic and formed by the combination of ADN and PDO molecules at a molar ratio of
2:1. Moreover, the ADN/PDO cocrystal belongs to the monoclinic crystal system with a space group of P2,/c, owning a theoret-
ical density of 1.779 g-cm™
ment, it turned out that the melting point of the prepared ADN/PDO cocrystal is 113.3 °C, which is 21.3 °C higher than that of

ADN, and the decomposition temperature is slightly higher than that of ADN, demonstrating good thermal stability of the pre-

at room temperature. Furthermore, through the differential scanning calorimetric (DSC) measure-

pared ADN/PDO cocrystal. Then, the hygroscopicity of the prepared cocrystal, measured by the weight increment method, is
significantly low at only 2.6%, while that of ADN is at 45%. In addition, calculated by the NASA CEA, the theoretical specific
impulse of the cocrystal reaches 277.9 s while that of ADN is 197.5 s, demonstrating the high energy performance of the cocrys-
tal. In conclusion, the reported method based on the reaction crystallization successfully enables the efficient production of a
high-energy, low-hygroscopic ADN/PDO cocrystal, thereby facilitating the further assessment of its application performance.
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A new and highly efficient method has been developed to prepare the ADN/PDO cocrystal, and the cocrystal has been

comprehensively characterized.
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