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Introduction

This program performs the averaging of an electronic charges surface elements profiles obtained from the
quantum mechanical chemistry programs Gaussian’, TurboMole', and DMol3,
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Figure 1: Averaged Profile

The averaged profiles are used in COSMO-SAC"™ and COSMO-RS(OIl)" for the calculation of activity
coefficients and the derived phase equilibria VLE, LLE, SLE, gas solubilities, and heats of mixing.
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Single File/s Conversion
This mode allows selecting a single COSMO file or multiple COSMO files created by a quantum chemistry

Single File/s Cornversion l Seflings ]
COSMO Sowrce File [Turbomole/G aussian/DMol3D etc.]

[=

Convert [Average SAC)

Corvert [Ayverage COSMORS-0I)

[ Suppresz filename oukput

[ Auto-create COSMO-SAC or COSKMO-OI file [ Suppreszs user hame output

[new extenzion “cosmozac” resp. "cozmo_al'
) ] Comment:
[ Auto-copy these files to private DOB folder

[ Auto-copy these files to public DDB folder
[w TextLog

Figure 2: Single File Conversion

n/DMol3D etc. ]

=

program by a standard Windows “Open” dialog. This special dialog allows the selection of
multiple files.

Suchen in: | £ COSMO ~| &5 B2~
'“[‘ [C)cosMo-Rs(ol) |8] 00015, cosma |#] 00034.cosma |] 00052, cosme
[5)COSMO-RS(0]) Neu |8 00016, cosma |#]00037.cosmo |9] 00053.cosme
Desktop [5)COSMO-SAC |%] 00017.cosma | ] 00038.cosmo |%] 00055, cosme
2\, [S)COSMO-SAC Neu %] 00018.cosmo |%]00039.cosmo |%] 00056, cosme
__.-/ Q 00001,cosma @ 00019, cosma 2] @ 00058, cosme
Eigene Dateien  ||%]00002.cosmo 3] 00020. cosmo | | ] 00041.cosmo %] 00058, cosme
e ﬂ 00003, cosmo @ 00021.cosmo Q 00042.cosmo @ 00061, cosme
,J Q 00004.cosmo E 00024.cosmo Q 00043.cosmo E 00052, cosme
Scratch EDDUUS.cost E 00025.cosmo EDUU‘H.cosmo ﬂ 00063, cosme
Enlnd 2] E 00027.cosmo 2] E 00084, cosmg
i | ] 00009.cosmo |%] 00028.cosma | ] 00046.cosmo |%] 00067.cosme
Downloads || %]00011.cosma [ 00029. cosmo| |]00047.cosmo |] 00068, cosme
= Q 00012, cosmo @ 00030.cosmo Q 00042, cosma @ 000689, cosme
’J QDDU 13.cosmo @ 00031.cosmo QDUUSU.cosmo @ 00070, cosme
Projekte2007 QDDD 14.cosmo @ 00032, cosmo QDDDS 1.cosmo @ 00071, cosme
< % >
Dateiname: |" 00008.cosmo™ "00020.cosmo” "DDDZS'.cosmoj Offnen |
Dateityp: |COSMO File {* cosma) j Abbrechen

Figure 3: COSMO Files Open Dialog

The averaging process can be started by the buttons

Corveert [Awerage SALC)

b3

K ADDEBNCOSK 000003, cozmo Y
k. ADDBSCOSMON0020 cozmo
k. ADDBACOSMONI0029. cosma
k. SDDBYCOSMON00040 cozmo r

E-ADDRACO SO ONNAR ~azrnn
Figure 4: List of Selected Files
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and

i Convert [Awerage COSMORS-0) ;

The result of this averaging is displayed in the “Text” page.

Tewt |Piot | COSMO-Prafile Chatt |

I save

Figure 5: Text Output of Averaged Profile
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If multiple source files have been selected the COSMORSAverage program appends all averaged tables to this

text output.

The result starts with a single number defining the (“total cavity”’) volume of the molecule, a value used in all

COSMO calculations.

Averaging for COSMO-SAC yields always two columns displaying the charge density ranging from -0.025 to
+0.025 and the profile values. For COSMO-RS(OI) there's always a third column which contains non-zero value
only for ethers. COSMO-RS(OI) uses a correction regarding hydrogen-bonding for ethers. Additionally the

charge density (normally) ranges from -0.040 to +0.040 for COSMO-RS(OI).

The current version of the plot output of the averaged profile shows always the plot of the last file in the list — it

does not combine several plots.
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Figure 6. Plot of Averaged Profile

The mouse cursor can be used to display the chart values in the status bar of the dialog.

Charge Density:  |-0.0070  |Sigma Profile:  |4.7738  K:\DDB\CQSMOYI0046.cosmo

The averaged profile can be saved by the

Tewt |Plat | COSMO-Profile Ol

\ = save Eu:up_l,l & Piint

button in the text output. The standard Windows save dialog allows specifying a path and name for the profile.
For saving a profile usable in DDB software it is necessary to use only a single component in the list. A file for
COSMO-SAC must have the extension “.cosmo_sac” and a file for COSMO-RS(OI) must have the extension
“.cosmo_ol”.

Multiple File Conversion

If multiple averaged files should be saved it is necessary to check the option

[ Auto-create COSMO-SAC or COSMO-OI file
[nEw extension "'cosmozac’ resp. "cozmo_ol'']

[ Auto-copy theze fles to private DDE folder
[~ Auto-copy these files to public DDE folder

This option toggles an automatic creation of files with averaged profiles. These file will have the same name as
the source file but the extension will be changed from “*.cosmo” to “*.cosmo_sac” resp. “*.cosmo_ol”. The
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resulting files are stored in the same folder as the source file. For using the produced files in the DDB software it
is necessary to move the averaged files to sub folders of the DDB directory. The “Auto-copy” can be used to let
the COSMORSAverage program copying the created files to the correct folders.

Suppress File and User Name Output

The created file normally contain additional lines with information about the user (Windows log-in name) and
the filename.

$Sourcefile: g:\ddb\cosmo-Gaussian-B3LYP\22412.cosmo
$SDate: 06-07-14 15:37 $Time: 3:40:38 PM
$User: rarey

The output of the additional lines for the source file and user name can be suppressed.

File Name Conventions

The program COSMORSAverage expects the extension “*.cosmo” for output files of the quantum mechanical
programs. You have to rename the files if they have, for some reason, another extension.

The output files (averaged files) have to have the extensions “*.cosmo_sac” for the COSMO-SAC model resp.
“* cosmo_ol” for the COSMO-RS(OI) model.

For using these files in the DDB system the files need to have the DDB number as file name with five digits.
Leading zeros have to be inserted if the DDB number is shorter. Valid names are

00011.cosmo_sac
00121.cosmo_ol
04321.cosmo_sac
12345.cosmo_ol

Private components have negative numbers.

The files have to be copied to the sub folder “COSMO” of the public or private (customer's) DDB folder. The
original “*.cosmo” files are in the root (“somewhere\DDB\COSMO”) whereas the “*.cosmo_sac” files have to
be in the

“somewhere\DDB\COSMO\COSMO-SAC”

and the “*.cosmo_ol” files have to be in the

“somewhere\DDB\COSMO\COSMO-RS (01)”

folder. If files with the same names exist in both the private and public folder the file in the private folder will be
preferred.
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Settings

Single File/s Conversion  Settings

[ Automatic Settingz for SAC and RS-01 Averaging

SAC: B0 elements, no smoothing
RS-0l 80 elements, smoathing width = 1

Smoath
Smooth Width

1

[ Smaath Interval Count

f+ 80 Elements
Standard walue for
COSMO-BS00 iz 1 {80 Elements

Figure 7. Settings

Smooth Width

This value affects the resulting averaged profile.
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Figure 8: Smoothed Averaged Profile Figure 9: Averaged Profile Without Smoothing

Smoothing is used for COSMO-RS(OI) with step width 1. This means that a value at position x is the mean
value of the values at x-1, x+1, and x. Smoothing must not be used for COSMO-SAC.

Interval Count

This value only determines the width of the averaged profile but it does not change the shape of the profile or
alter any values. It simply broadens the scale. The COSMO-RS(OI) normally uses a 80 (+1 for the 0) elements
scale because its average procedure results in slightly broader profiles than the averaging procedure of COSMO-
SAC does where 50 elements are standard and sufficient.

Automatic Settings for SAC and RS(OI)

If this options is checked the setting in smooth width and interval count are automatically set for both models.
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Displaying Electronic Charges Surface Elements Profiles
Obtained from Quantum Mechanics Programs

This is only a rather simple chart for displaying the “*.cosmo” files obtained from, e. g., Gaussian.

Test | Plot  COSMO-Profile Chatt | Profie |

S5 AH» KSR E

b ax. Megative Charge tax. Pogitive Charge
-0.00519 000423

Figure 10: Methanol
The single elements are drawn as squares. Blue squares are positively charged, red squares are negatively
charged and green denotes neutrality.

These charts are displayed if an entry in the files list
COSMO Sowrce File [Turbomole ete.]

E-ADDBASCOSMONI01 10, cozmo

is left-clicked with the mouse.
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