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The thermodynamics of CL‑20/1, 4‑DNI cocrystal formation
has been investigated by building the ternary phase dia‑
grams of CL‑20/1, 4‑DNI solvents and calculating the ther‑
modynamic parameters of the solubility product Ksp, the
complexation constant K11, and the reaction free energy
ΔG0. The effects of crystallization solvents and temperatures
on thermodynamics of CL‑20/1, 4‑DNI cocrystal formation
were taken into account.

The solubility of FOX‑7 in DMSO‑EAC mixed solvents were
tested. The thermodynamic parameters, solid‑liquid surface
tension and crystal surface entropy factor of FOX‑7 were es‑
timated. The cooling crystallization experiment was carried
out in DMSO‑EAC mixed solvent.

I



www.energetic-materials.org.cn含能材料Chinese Journal of Energetic Materials，Vol.28, No.9, 2020（I-VI）

Graphical Abstract

Effects of Three Types of Molecular Connection on Crystal
Structures and Energetic Properties of Bis⁃tetrazolium
Compounds

LIN Qiu‑han, LI Xin, WANG Peng‑cheng, LU Ming

Chinese Journal of Energetic Materials（Hanneng Cailiao）,
2020,28（9）:834-840
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The effects of the introduction of─NN─ and─NN(O)─
bonds into the structure of bis‑tetrazolium compounds were
discussed in this work, the crystal structures and properties
of three bis‑tetrazolium energetic materials, including dihy‑
droxylammonium 5,5′‑bistetrazole‑1,1′‑diolate (TKX‑50), di‑
hydroxylammonium azotetrazole‑1,1′‑diolate (ATZO‑1) and
sodium 5, 5′‑azotetrazole‑5‑oxide pentahydrate (ATO‑Na),
were compared and analyzed.

The influence of supersaturation on the nucleation of
LLM‑105 was investigated based on the induction period
measurement method. The nucleation induction periods of
LLM‑105 with different supersaturation ratios were obtained
by measuring the turbidity. Based on the results of anti‑sol‑
vent crystallization experiments and the classic nucleation
theory, the nucleation and growth mechanisms of LLM‑105
were determined.
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The microstructure of HMX (Octogen) crystal particles with
average sizes of 5 μm and 20 μm was studied by in situ
variable‑temperature small‑angle X‑ray scattering (SAXS)
and wide‑angle X‑ray scattering (WAXS).

The effect of hydrogen bonding in regulating crystal stability
and detonation energy for 16 reported cocrystal explosive
crystals.

The formation of TNT/NNAP cocrystal via grinding process
was investigated. Powder XRD illuminated the lattice plane
changes while FTIR showed the inter and extra‑molecular
forces changes. DSC results indicated the phase change of
TNT/NNAP cocrystal during the process.
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Crystal morphology predictions of TKX‑50 under different
formic acid/water volume ratios and temperatures.

This review summarizes the control principle and process
methods of polymorph, crystal quality, particle shape and
aggregated structure of explosive crystals and their struc‑
ture‑activity relationship. The challenges and suggestion are
also discussed.

The intermolecular hydrogen bonding, halogen bonding
and π‑π stacking in energetic crystals, and their influences
on molecular stacking pattern, impact sensitivity and ther‑
mal stability are reviewed.
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In order to investigate the high‑pressure combustion charac‑
teristics and atmosphere pressure flame structures of HTPB
propellant with ACP, three kinds of HTPB propellants with
and without ACP were manufactured. High‑speed photogra‑
phy system was employed to monitor the combustion pro‑
cess of ACP on the combution flame structure and the burn‑
ing surface. The combustion surface and quenched surface
were obtained for morphology and composition analysis.
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Nanocomposite energetic fibers have been prepared by
electrospinning. Its thermochemical properties were investi‑
gated and the energy performances were analyzed from the
perspective of the formation enthalpy (ΔH f), oxygen balance
(OB), and C/H mass ratio.

A method of determination of hydroxyethyl hydrazine nitrate
(HEHN) by hydrophilic interaction chromatography (HILIC)
coupled with mass spectrometry (MS) was developed.

The intermediate products of PNP degradation by Rhodo⁃
bacter sphaeroide H strain were detected by HPLC‑MS.
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