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Table 1 Open access databases of molecules and materials
class name URL
AFLOWIib https://aflowlib.org
GDB https://gdb.unibe.ch/downloads

Materials Project

computational database NOMAD

Open Quantum Materials Database

https://materialsproject.org
https://nomad-repository.eu

https://ogmd.org

ZINC https://zinc15.docking.org
PubChemQC https://pubchemqc.riken.jp
ChEMBL https://www.ebi.ac.uk/chembl
ChemSpider https://chemspider.com
Crystallography Open Database https://crystallography.net
CSD https://www.ccdc.cam.ac.uk
experimental database ICSD https://icsd.fiz-karlsruhe.de

NIST Materials Data Repository
PubChem
Reaxys

SciFinder

https://materialsdata.nist.gov
https://pubchem.ncbi.nlm.nih.gov
https://www.reaxys.com/

https://scifinder.cas.org/
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Table 2 Handbooks of properties of some energetic compounds and related materials

No. name publication year reference
1 I TN 1981 [22]
2 95 TR AE 24 SR S i i 1989 [23]
3 F 1 KA 245 D ek ik 1991 [24]
4 T ERERE SR S T 2011 [25]
5 Explosives 1977 [26]
6 LANL Explosive Property Data 1980 [27]
7 LLNL Explosive Handbook 1981 [28]
8 Energetic Materials Encyclopedia 2018 [29]
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Fig.1 Molecule generation works from heuristic base-substituent enumeration method (a)"*'"’, and high-throughput screening of

energetic materials (b)"**
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Quantum Chemistry Database of Energetic Compounds: Design and Application

HUANG Xin, ZHANG Chao-yang
(Institute of Chemical Materials, China Academy of Engineering Physics (CAEP) , Mianyang 621999, China)

Abstract: Data derived from high-accuracy quantum-chemistry calculations plays a significant role in designing, synthesizing,
and characterizing energetic compounds. Therefore, constructing a quantum-chemistry database of energetic compounds,
which collects high-accuracy quantum-chemistry calculation data, can circumvent massive duplicated calculation research and
resource consumption. In addition, such an approach guarantees the quality of data, facilitates in-depth analysis and data min-
ing, and obtains reliable analytical and predictive models for the structures and properties of energetic compounds. This review
summarized data related to critical structures and properties of energetic compounds from quantum-chemistry calculations and
the development of molecular design using a database and high-throughput virtual screening technique. The design and applica-
tion of the quantum-chemistry database of energetic compounds were envisioned, including (1) the establishment of calculation
standards and prediction models to generate customized data in the field of energetic materials; (2) the construction of an open
and shared database to join high-throughput virtual screening; and (3) the development of database management systems to re-
alize data inquiry, acquisition, and data mining. It is hopeful to provide insights for the design and practical application of the
quantum-chemistry database of energetic compounds.

Key words: energetic compound;quantum chemistry calculation;database;high-throughput
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