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Abstract: Energetic materials are key basis materials in the national defense industry. However, realizing high power and
low sensitivity at the same time has a great challenge and has not yet been broken through by merely relying on traditional de-
sign and synthesis of explosives due to the contradiction between energy and safety. The emerging and developing of energetic
cocrystal materials provide a novel strategy to synthesize and tune properties for new high energy and low sensitivity explo-
sives. This review introduces and discusses the development status of energetic cocrystal research, including design theory,
preparation methods, property characterization and formation mechanism. This review also deeply summarizes and analyzes
the facing main problems of the development for energetic cocrystal materials, such as lack of theoretical design, single prep-
aration method and insufficient characterization analysis. Moreover, the development directions of energetic cocrystal materi-
als are prospected, the future work should focus on the cocrystal intelligent design, high throughput screening, continuous
preparation and microanalysis, in order to promote the energetic cocrystal materials development through extensive studies of
relevant industries in our country.
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Fig. 1 Structure schematic of energetic cocrystal materials
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Fig. 2 Designed energetic cocrystal materials at home and abroad
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Fig. 4 Quantum chemical calculations of electrostatic potential maps

and screening results
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Table 1

Characteristics of different preparation methods for energetic cocrystal materials

No. Methods

Application conditions

Merits and drawbacks Typical samples

Components can be dissolved

Solvent evaporation in volatile solvents, the solubility

method changes little with temperature
variation
Cooling
o The solubility of component varies
2 crystallization o R
significantly with temperature
method
Reactive Components have large solubility
3 crystallization differences with a solubility
method insensitivity to temperature
4 Spray drying Components can be dissolved in
method volatile and low boiling point solvents
Components have large solubility
5 Slurry method differences and lower solubility

in solvents

. Components have large solubility

Reaonnt acoustic K X o

6 differences, and its solubility is
method . L.

insensitive to temperature

Melting
7 crystallization
method

Components have low melting points

Single crystal can be obtained directly;

Long preparation time, low efficiency,

Small sample sizes, high security risk,

screening cocrystal ; High security risk

Almost all cocrystals, like CL-20
and BTF based cocrystals
and difficult for scaling up

Controllable morphology and Dmp,TZ/3,4-DNP, Dmp, TZ/NT,

CL-20/HMX, etc.

particle size, and simple technology ;

Require strict condition control

High preparation efficiency,
simple technology, CL-20/MTNP, TNB/2,4-MDNI

and suitability for scaling up

High preparation efficiency; CL-20/TNT. CL-20/HMX

CL-20/MTNP, etc.

and difficult for scaling up

Simple technology ; CTA/BTF, CL-20/DNP,

Dissatisfactory sample purity DNBT/TNT, etc.

High preparation efficiency;
CL-20/HMX, CL-20/MDNT

Small sizes, doping with single

component, difficult for scaling up

imple process 1 > of
Simple process, small usage o DAF/ADNP, CTA/BTF,

TNB/1,4-DNI

component sample, and suitable for
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Typical CH+++N hydrogen bonding
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Fig. 12 Partial typical hydrogen bond interactions in energetic cocrystal materials
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