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Summary

In this tutorial, we will calculate vapor pressure and surface tension with a
vapor-liquid equilibration.

senerated 1,500) H10000S00 MASS=9,007.64 X=2,3000 Y=6.2600 Z<
1-2-0-0 Leng=1.001 Ang=* =* Lper="*0
#0l=81,747.4606(|Rho=0.1830

Notes:

* The number of steps required for equilibration depends on the type of molecule and initial
density varies and may be different from this example.

« To obtain accurate and reproducible results, the calculation requires longer simulation time.
Convergence of calculation of interfacial tension is especially slow.

+ The method for interaction calculations and/or the force field also affect the simulation results.

* If necessary, execute equilibrium calculation in the liquid phase before vacuum layer insertion.
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Configuration

You must set up Cygwin to use Gromacs on Winmostar.

* Obtain the installer for Cygwin, which contains the all programs needed by
Winmostar, at https://winmostar.com/en/manual_en.html.

2. Installation Guides for Solvers

For Windows

L. & N N |

l CYgwWin_wm_y7_ 20160926 exe(41FMB) #NWChem /Gromacs/Amber Window Build Package{Cygwin)
(For Experts)NWChem/Gmmac5/Amber Build with Cygwin  #we recomend to use cygwin_wm_v7_20160926.exe
BAMESS Installation Guide

LAMMPS Installation Guide

« When you change the installation path for Cygwin from the default one,
specify it on the preference panel.

‘H Preference = =

Basic | View | Program Path

lid Tools Hem

I Editor : notepad (1)EAMESS : CEWINGAMESS¥gamess, 11.exe
W F{EDI H 1 W th ZE Jmal c:¥jmol-11.5 ¢ ESS: C:¥Users¥sakamaki¥Deskhop¥workd| | .,
\rr:? 2 Z:? 2 Mercur: o C:¥Program Files (xB)¥CLviewd¥ ) |, Gaussian : c:¥g03w¥gl3.ex
' ' ol -----------—
POY-Ray C:¥Program Files¥POv-Ray¥v3. 7¥hbi) || Cyguin : CECyguin_iwm I
. - L B N N N N N § § § | -
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|. Build a simulation cell

Click MD | Solvate/Build Cell.

W

Click OK.

& Solvate /Build MD Cell - 0 n
[CIPut the maleculs on main window as soluke:
Mame #Mal  Position molfl | Composition

> Add Water Add .mal2 File Delete

Simulation Cell | option
(®) Set Density [gfcm™3] 0.6
Set Distance from Solute [nm]

() Set Box Size [nm] Import

Box Type cubic b4

Total Murmber of Aboms:

Reset | Build | Cancel

2018/01/15

Copyright (C) 2018 X-Ability Co., Ltd

Uncheck Put the molecule on main window as solute.
Click Add water. Set Enter # of molecules to 500.

Add water 1 n

Enter # of malecules |s500|

. All rights reserved.
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|. Build a simulation cell

1. Set Set Density to 0.9.
2. Click Build.

- AR % % < -H B9 %
& Solvate/Build MD Cell - fdd | Del |-CH3 | -G2H3 | -GBHS | -CH3 v|[Repl|H 1 v|Ch
["TPut the molecule on main window as solute H 4
Mame # Mol Pasition molfL % | Composition
| WATER S0 R.andom 49,955 H20
Add Water Add .molz File Delete

Simulation Cell | option

(®) Set Density [gfern™3] m ]

Set Distance From Soluke [nm]

() Sek B Size [nm] 2.552 2.552 2,552 Import

Q0.0 Q0.0 Q0.0

Box Type cubic ]

Taokal Mumber of Akams: 1500 /

Reset Build (

2018/01/15 Copyright (C) 2018 X-Ability Co., Ltd. All rights reserved.




X-Ability

HYORTFTEYT 4

N =

2018/01/15

|. Build a simulation cell

Click Edit | Solvate/Build Cell.
On Expand, set Width to 50, then click Expand.
Click OK.

&2

Create fEdit Cell

(@) Box Yeckors
k4

W1 £5.5200

Creake

Distance [&] |5. Create

Expand

width [4] |50 Expand

iz (O

Side CIENE

Clear

Reset

W3 |0.0000

(A_ 00ao
N+ |

arigin - |0,0000

(I Lattice Constants

Y Z
0.0000 0.00aa
£5.5200 0.00aa

0,0000 1255200

0,0000 -50,0000

0K

- O N

(ILAMMPS Tilt Factors

Boundary:
Petiodic W
Periodic W
Periodic W

Apply

Copyright (C) 2018 X-Ability Co., Ltd. All rights reserved.
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|. Build a simulation cell

Click the red X camera icon to the left of the main window,
then zoom out the camera. Vapor - liquid equilibration system has been built.

d @ Gromacs W v [ -ﬁ-
@ % % 9% JH & -CH3|-C2H3 | -CEH5 | -CHa v

& Generated 1,500 H1000OS00 MASS=9,007.64 X=2.3000 Y=6.2800 :
1-2-0-0 Leng=1.001 &ng=" Dihed=" Lper="* O
~ Yol=81,747.4606 Rho=0.1830

=

oo
oo

M E
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II. Equilibration

Click MD | Gromacs | Keywords Setup.

Click Reset.

Click # of Threads and set to a parallel number, then click OK.

Click MD | Gromacs | Start Gromacs.

Save the coordinate file as spce500k.gro, the topology file as spce500k.top.

ok o

& Gromacs Setup - B
[ Extending Simulation # of Threads 2|
Preset Minimize (Fast) v | [CIMPI (for Remote Job) 1
Basic | Advance | Qutput | Interaction | Other | Automatic | Options | Force Field
Run Control Temperature Coupling
0.002 berendsen
nskeps 5000 Syskem
Total time: M/& 00,0
integratar steep W 1.0
¥Yelocity Generation Pressure Coupling
yes
| Fix: random seed isokropic
12345 1.0
Explicithy set gen-temp [K] 300, 1.0
4.5e-5
Cancel Load Save Reset

2018/01/15 Capyright (C) 2018 X-Ability Co., Ltd. All rights reserved.
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II. Equilibration

After the calculation, click MD | Gromacs | Keywords Setup.
Check the box for Extending Simulation.

Set Preset to NVT (fast), ref-t [K] to 500, then click OK.
Click MD | Gromacs | Start Gromacs.

W e

& Bromacs Setup = B
(¥]Extending Simulation; # of Threads 2
Preset MYT (Fast) [IMPI {For Feemote Job) 1

Basic | pdvance | Oubpuk | Inter n | Other | Automatic | Options | Force Field

Run Control Temperature Coupling
dt [ps] 0,00z teoupl berendsen W
nsteps S000 bc-grps Syskem
Tatal time: 10 ps ref-t [K] 500
inkegrator md v bau-t [ps] 1.0
¥elocity Generation Pressure Coupling
gen-vel ves v | pcoupl no W
Fix random seed isotropic
gen-seed 12345 1.0
[JExplicithy set gen-temp [K] 300, 1.0
4.5e-5

no

Load Save Reset

2018/01/15 Copyright (C) 2018 X-Ability Co., Ltd. All rights reserved.
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l1l. Product run

1. After the calculation, click MD | Gromacs | Keywords Setup.
2. Set nsteps to 250000, gen-vel to no, then click OK.
3. Click MD | Gromacs | Start Gromacs.

& Gromacs Setup - B “
Extending Sirmulation # of Threads z
Presel | MMT (Fast) v | [CIMPI (For Remote Job) 1

Basic | Adwance | Output | Interaction | Obher | Aukomatic | Options | Force Field

Run Control Temperature Coupling

dt [ps] 0.002 coupl berendsen (¥
nskeps 250000 Syskem

Total kime: 500 ps ef-t [K] 300.0

integrator md w | kau-t [ps] 1.0

¥elocity Generation ressure Coupling

gen-vel 09 S no v
| Fixx random seed isakropic
12345 1.0
Explicithy set gen-temp [K] 300, 1.0
4.5e-5

no

| oK ( Load Save Reset

2018/01/15 Copyright (C) 2018 X-Ability Co., Ltd. All rights reserved.
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V. Analyze

1. Click MD | Gromacs | Energy Plot.

2. Open the .edr file selected by default.

3. Click Calc Ave, then open the .gro file selected by default.

[Pres-ZZ] indicates vapor pressure (vapor-liquid pressure, the unit is bar),
[#Surf*SurfTen] indicates the product of number of interfaces (2 in this case) multiplied

by surface tension (the unit is bar*nm).
&2 enargy_ave.log.dos - o IEN

Energy kerms €3

|:| Temper ature
|:| Pressure

[ wir-sx =
[ vir-xv oloab (SR
[ wir-x2 16cic
[ wir-w

[ wir-vy

[ wir-vz

[ wir-zx

[ wir-2v

[ vir-zz

|:| Pres-zx

[ Pres-xy v
£ >

Draw Close

Calc Ave ol

Autoscale

KMIM AMAK

WMIM YR

= = Reference: R. Sakamaki et al, J. Chem. Phys., 134, 124708 (2011).
2018/01/15 Copyright (C) 2018 X-Ability Co., Ltd. All rights reserved.
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V. Analyze

Click MD | Gromacs | Density Profile.

Open default files and repeat 3 times.

In the Density tab under Group, check box for 0:System.
Click Draw to draw Density distribution toward the z axis.

W

o Density Profile

Partial density

If you need the density of

.. 8001
liquid or gas phase P— _ f
respectively, click Excel to N |
. . Diensity 6 B n
obtain csv file. Try v o '|
distribution fitting e <l'_L N _
configurations on various  ©** g | |
i A
graphing software. -l \ |
) J Il' . |
Pl % 5 10 15 20

) Coordinate (nm)

Autoscale

Redraw Excel <

2018/01/15 Copyright (C) 2018 X-Ability Co., Ltd. All rights reserved.




