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Li20O2 bulk structure

Add structure from internal database

Database - Crystal Cupboard

File Databases Panels Windows Help

8 Li202 %]

e —r Change lattice parameters or
optimize them with DFT

u ] ) Lattice Parameters

Choose the lattice type from the dropdown menu.

leoz Lattice type: [Hexagonal H
Chemical Formula: Li O Keep coordinates constant when changing the lattice
Lattice :
Lattice Parameters
* Hexagonal

Adjust the lattice parameters of the selected lattice type. Only
parameters relevant For the lattice type can be changed. Lattice
parameters can be exported to the clipboard by right-clicking.

a(A) 3.187 | a 90

*a=3.142 Angstrom
*c=7.65 Angstrom

Symmetry information

* Space group: 174

* Crystal system: hexagonal
* Pearson: hPn

* Hermann-Mauguin: P-6

* Schoenflies: cay'

b (A) 3.187 | B 50 | bfa 1
c(A) 7.72599 | y 120 | ¢/a

Primitive Vectors

(a1

@ Manipulate the Primitive Vectors directly. This is only possible if
UnitCell was chosen from the dropdown menu.
& Bulk Tools x (A) y(A) z(A)
A 15935 -2.76002 0
B Crystal Symmetry Info
B [1.5935 0
Space group 187 clo o 7 72599
Hermann-Mauguin P-6m2
Hall P-62 volume = 67.9593 A3
Schoenflies [
Fit Cell
Merge Cells C .
heck crystal symmetry info
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Cleave Li202(1000) surface

" Most stable and predominant facets (80%) in Li20O2
during charge and discharge in nonaqueous Li-air batteries

Bulk Tools->Surface (Cleave) plugin

- Surface (Cleave)

Finalize output configuration

[ Surface (Cleave)

Define the surface

+|.Automatically update 3D view

Miller indices
h k i=-(h+k) L

(oB (o8 [ B (B

Select an atom for the outer layer

Out-of-plane cell vector vsis

Periodic and normal (electrode) 3]

Layers A

Element a b c
0 | Lithium 0.000| 0.000 0.000

Top vacuum 1.2976 a 10.0000

1 |Lithium 0.333| 0.667 0.500
2 |Lithium 0.667| 0.333 0.250
3 |Lithium 0.667 0333 0.750
4 | Oxygen 0.000| 0.000 0.401
5| Oxygen 0.000 0.000 0.599
6

7 |Oxygen 0.333| 0.667 0.900
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Electronic structure of<i202

Transmission Analyzer - Li202_opt.nc giD005

Spectrum

Curves -

E (eV)

)| 4 €

_1.5 -

0.0 0.6 1.2 1.8

Active curve :

Eigenstates

2.4

TE)

Energy:-1.23 eV Transmission: 0.5376

Calculation of eigenstates is only supported for DeviceConfigurations.
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Li2CO3 bulk structure

Search structure in online database, e.g. Crystallography Open Database,
and download CIF file

(_:, QQ Crystallography Open Database

COD Hi
ome Search results
Home

What's new? £3 Result: there are 1 entries in the selection

"Accessing COD Data Switch to the old layout of the page
Browse Download all results as: list of COD numbers | list of CIF URLs | data in CSV format | archive of CIF files (ZIP)
Search Searching elements including li, C . O number of elements between 3 and 3 text, file, commonname, chemname, mineral contains li2co3
4« First | 4 Previous 5 || Page |1 of 1 | Next 5 »| Last »# | Display 5 20 50 100 200 300 500 1000 entries per page
Add Your Data — :
Deposit your data CODIDA Links Formula s Spacegroup i Cell parameters Cell volume & Bibliography
Manage d ition: 9008283  CIF CLi203 Clel 8.3593; 49725, 6.1975 233.795 Effenberger, H.; Zemann, J.
Manage!n:lreasz 90; 114.83; 90 Verfeinerung der krista % a.u-ildr 4

prepublications Zeitschrift fur Kristalle

Edit Selection View Windows Help

A A First | A Previous¥ || Page |1 of 1 | Next 5 »| Last »# | Display 5 20 50 100 200 300 500 1000 entries per page 0 % BT T o P A0 8 2 45
=
Back to the search form 0008283 cif Builders B
COD Wiki Your own data is not in the COD? Deposit it, thanks! |
Obtaining COD

8 Bulk Tools
Omerving CON

B Crystal Symmetry Info

Space group 15
Hermann-Mauguin c2/c
Hall -C2yc
Schoenflies Cant

Fit Cell
Merge Cells
Repeat

supercell

Load CIF file structure in the Builder

Stretch Cell
Swap Axes

wrap

Brillouin Zone Viewer...

Lattice Parameters...

B Coordinate Tools
stash Buckler
Add Center
Copy Custom Passivator
Mirror
Delete

Quick Optimizer

Rotate

Gl

o
T
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Li

2CO03 bulk structure

When interfacing the Li2CO3 surface with the Li202

you will need to use a large cell due to the lattice mismatch.

This is because the CO3 planes in the C2/c space group are slightly misaligned from
the cell axes.

In this tutorial you will use a modified Li2CO3 structure with space group Cm where the
CO3 planes are perpendicular to the (011) plane.

Also, this is the structure used in Yedilfana et al. JPCC (2015)

-

Builder

File Edit Selection View Wwindows Help

(jod > PO0ARPO0LTHP I G2 4

CO3Liz2.nc ¢ Builders B
B Bulk Tools

B Crystal Symmetry Info

Space group 8
Hermann-Mauguin cm
Hall C-2y
Schoenflies c}

Fit Cell
Merge Cells
Repeat

stretch Cell

supercell
Add

=2 = == N = = N =

Swap Axes

Copy Wrap

Delete

Brillouin Zone Viewer...

9008283.cif Lattice Parameters... =

=l »
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Li2C0O2(011) surface

- Oxygen-terminated surface
- COg3 planes perpendicular to the CB plane

[ ] Surface (Cleave) (] Surface (Cleave)

Define the surface Finalize output configuration

Miller indices
h k |

o (B (8

Select an atom For the outer layer

| Automatically update 3D view

out-of-plane cell vector vsis

-

Periodic and normal (electrode) v]

Layers A
Element a b c Top vacuum | 2 a
. mhickness [ 4 5] 18780

1 |Lithium @ -0.331 0.353 0.353
T [=]

2 |Carbon 0.337 0.187| 0.187 =

3 | Oxygen 0.336, 0.062 0.062

4 |Oxygen 0.088 0312 0312

5|Oxygen 0.594 0.186 0.186

Update

< Back < Back H Finish H Cancel
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Li

2C02/Li202 interface

Builders — Interface plugin

« Strain Li202 surface
* Mean absolute strain of 5.2%
* Depending on how you choose to cut the surface you may need to adjust the

interface, e.g. remove Li atoms and shift surface

Select Surface Cells

Builder

: CO3Li2.nc (011) Li202_opt.nc (0001) B Builders
AFM Cantilever Tip

Amorphous Prebuilder

B Interface

To create an interface between two surfaces, drop two

bulk systems on the drop zones First and Second. The AB-
plane is interpreted as the surface plane.

Strain: 0% Strain: 5.2%

@ E] Add/Remove Layer E] @

H Press Select Surface Cells to choose a different match
10" [ §9t MatChlng Parameters l between the two surfaces.
Press Shift Surfaces to move the two surfaces in relation
to each other.
Straining Method: [ selectsurface Cells.. ][ shirt Surfaces. ]
[EStrain second surface i l
LJ ‘] ’. . Nanowire
. . Nudged Elastic Band
wn 3| - =
g 10 -. [ [ Match Properties: Substitutional Alloy
= o o Number of Atoms 56 WulFF Constructor
L] A i o
5 ] Area 17.76 A? aenerc Al
._ [ : Polycrystal (Voronoi)..
H : - Angle Between Vectors 90.00 Surface (Cleave)..
£ o
el ss Rotation Between Surfaces 0.00 T B ErlaeEb
=1 Sktrain: Crystal Symmetry Info
. . raEm. i o . :t cguc .
. 11 ~0. @ erge Cells
Delete . . n ' T oo
€7 9.12 % co3Liz.nc (oauz nc  Li202_opt.nc uzoz opt nc
Set the repetition to choose the number of times the
€1z -0.00 % configuration should be repeated along the A, B, and C-
1 ) axes
10 10 10° 0t 10° Mean Absolute Strain  5.20 % — o S -5
»

[\

Mean Absolute Strain in %
Apply
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Li2CO2/Li202 device configuration

- Device Tools — Device From Bulk plugin

- Device From Bulk

select the electrode lengths from repetition
matches or enter user-specified values.

Left electrode length (A) [9.23927881 v

Right electrode length (A) | 7.70645451 v

Press the +/- buttons in one of the rows to
increase/decrease the size of the central region at
the interface of the respective electrode.

The increment can either be given as a length in

Angstrom or as the relative size compared to the
electrode length.

Left [ 114004 || 12.34%]@@
Right [ 11300A [ 1a18% |[=] 3]

(@ e [ P
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Li2CO2/Li202 geometry. optimization

Optimize the interface: http://docs.quantumwise.com/tutorials/device relaxation.html

Builder Constraints Editor
Edit Selection View Windows Help

0H > POLOLTHPIFACR2 4 @

For the atom indices associated with a
given tag, change the combo box in
the Constraint column to the desired
constraint. To apply constraints to the
current selection, press the Add
Selection button. Notice, that rigid
body constraints may not share atom
indices. In this case, their table are
entries are displayed in red.

D}

puice: Interface: CO3Li2.nc (011) Li202_opt.nc (0001) (central region) Substitutional Alloy

WulFf Constructor
Generic Alloy...
Polycrystal (Voronoi)...

surface (Cleave)..

Bulk Tools

[ Tag Constraint
B Coordinate Tools ft .
Left Interface None B
Buckler
B Center Right Interface

Check one or several of the boxes corresponding. The
boxes correspond to the axes, the configuration should be
centered along

lizo2_electrode

To perform the actual center operation, press the Apply

A B McC

Custom Passivator

Mirror

Quick Optimizer

Rotate

sort

Transform by Expression

Translate

Tube Wrapper H

Twister
Coordinate List...
Z-matrix...

Stash B Device Tools

Central Region Size

Copy Electrode Size
Delete Device From Bulk...
Co3Li2.nc (03[\2 nc Li202_opt.nc L\ZOZ OD? nc Interface: Device: . . Graphics
i mewe g o
uzo[;M;gx e CO@%‘”‘ cosLiznc  CO3Liznc Miscellaneous
oC (011) (011)
(0001) H202 OPLNC 1i202_opt.nc  Li202_opt.nc select L

- Take central region and add vacuum

- Tag electrode extensions + one more layer

- Optimize geometry for fixed and rigid body constrain
- Create a new device
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Li2CO2/Li202 electronic structure /.

Projected Device Density of States

" Projected Local DOS (device_interface.nc - giD003)

spin.Ssum % ][Transmission ¢]

Energy (eV)
[=]
DDOS (1/eV)

-4

10° 107

Total Transmission

POOC ¢+ BE ¥
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