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Computational tools have been widely used for predicting material properties in the past. Nowadays, the
rapid development of computers has increased interest in these tools due to their speed and low cost
compared to physical experiments. Furthermore, mixing nanomaterials with other materials to create
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Description of NanoConstruct tools powered by Enalos Cloud Platform <

sols, emulsions, gels, or foams can lead to improved material properties. Efficient computational meEen favaseript
screening techniques are needed to quickly discover the most promising combinations. Atomistic Molecular S———
simulations can be used for the screening process after digitally reconstructing the systems to be AR « 2K ramovor
investigated. However, digitally reconstructing systems containing secondary phases, such as ?.: =’
Nanoparticles (NPs) is not a straightforward task. NanoConstruct, a toolbox powered by the Enalos Cloud ParaView NanoConstruct Java

Platform (enaloscloud.novamechanics.com), has been developed to overcome this barrier. Web service

that is less generic and simultaneously contains every chemical element of the NP. The option to select a
different OPENKIM FF than the suggested one is also available. After the FF selection, energy
minimization is applied to investigate the NP's stability, while several descriptors are calculated for
subsequent Machine Learning analysis.

the surface. Additionally, NanoConstruct searches the OPENKIM database and selects the Force-Field (FF)
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Atomistic FFs
NanoConstruct uses Crystallographic Information Files available on crystallographic databases as input to I <
OpenKIM <

geometrically reconstruct crystalline NPs, while maintaining stoichiometry by removing excess atoms on CIF files >
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Cif title: Ag.cif

Nanoparticle Diameter: 60.8
? Energy Tolerance: 8.81
Load your CIF file TiO2-Anatase.cif =
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Maximum Iterations: 1888
Maximum number of Force/Energy evaluation: 1888086
D1881: Logl® of all atoms in the NP: 3.885988455874197
D1e82: Logld of all atoms in the core: 3.61838844849954585
DléB3: Logll@ of all atoms in the surface: 3.349860808621922312
D28B1: The average potential energy of all atoms in eV is : -2.863655133386969
D28B2: The average potential energy of the core atoms in eV is: -2.9542961324791315
D2BB3: The average potential energy of the shell atoms in eV is: -2.695252419827382
D3@B1: The average coordination parameter of all atoms is : 11.1288/75846984315
D3BB2: The average coordination parameter of the core atoms is: 12.8
*‘Download the CIF file from Crystallography Open Database D3BB3: The average coordination parameter of the shell atoms is: 9.485254691689863
¥ - D4e@1l: The diameter of the NP in A is: 59.828228089291586
DABA2: The surface area of the NP in A*2 is: 11245.866725365388
D4BB3: The volume of the NP in A™3 is 112128.7218187286

Select shape DABB4: Lattice energy of NP in eV: -2.863655133306969
DABBS5: Lattice energy of bulk material - Lattice energy of NP in eV: 8.8841815745512196836
- : Dd@B6: Lattice energy of NP divided by the NP diameter in eV/A: -0.847364621966837647
.iﬁ""" " DABBY: Lattice energy of NP divided by the NP surface in eV/A"2: -8.88825465879422986847

- y DABBE: Lattice energy of NP divided by the NP wvolume in eV/A*3: -2.5538997568991942e-85

Force Tolerance: 1.8E-6
Atom Types Found:

Ti ~ 0) -

Sphere (@) Ellipse ._ o

Insert the length of ellipsoid axes in nm: Rotation vector of ellipse in degrees (°):
DEBB1: The average CNP of all atoms is : 10.848384261938845
DEBB2: The average CNP of the core atoms is: 5.726698612789381
Axis X: 30 l D8@@3: The average CNP of of the shell atoms is: 208.348917438484272
Axis X: 10 D9881l: The average first hex parameter of all atoms is : B.5294667597769983

Axis Y- 0 D9BB2: The average first hex parameter of the core atoms is: B8.79990884425903286
D9BB3: The average first hex parameter of the shell atoms is: B.8278263679806368743

AN : _ D98B4: The average second hex parameter of all atoms is : 2.24878772807677633e-06
e LS 0 D98@5: The average second hex parameter of the core atoms is: 5.817228998355735e-87
Axis Z: 10 D9BB6: The average second hex parameter of the shell atoms is: 5.246843686734585e-86
Rotation Angle: 0
] data.after_minimization } lammps datafiles for the minimized and
Stage 3: Construct an Energy Minimized Nanoparticie/Calculation of Atomistic Descriplors i
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i teration - 000 l > xyz file of the geometry reconstructed NP
= lammps.data
Maximum number of Force/Energy evaluation = 100000
. |’ Minim_NP.xyz > xyz file of the minimized reconstructed NP
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Graphical user interface (GUI) of the NanoConstruct: Nanoparticle construction tool for the digital reconstruction of
ellipsoidal nanoparticles which is available through the Enalos Cloud Platform. The user initially loads the CIF file Antreas AFANTITIS
of the material which can be downloaded from the crystallography open database. Next, the chemical elements of
the material appear which can be replaced by other elements of the same group of the periodic table. This option Managmg D|rect0r
helps to the investigation of materials which could be stable but may not be synthesized yet. Next, an ellipsoid _
nanoparticle is reconstructed geometrically after the user inserts the ellipsoid lengths and the ellipsoid rotation NovaMechanics Ltd

axis. Next, the available force-fields for this material appear and the user selects one to digitally reconstruct
energy minimized ellipsoid nanoparticles and to calculate their atomistic descriptors which are available for
download.
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