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Parts of DDB and DDBSP WQ,H o
2

Parts of DDB and DDBSP

Lesson Objectives

A become familiar with the different parts of the DDB
A localize important directories

A examine and change configuration settings

A check your installation

A check for updates
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Parts and Configuration -*DUBSE

A DDB/DDBSP consists of several program packages

A Most of the individual programs can also be
conveniently accessed from within other parts of
DDBSP

A DDBST Ltd. is trying to improve program integration
In every new version.

A DDBSP-Additional-DDBSP Configuration allows to
view and change the basic configuration and
program path.

A Further configuration options are available in the
separate programs.

A DDBST Ltd. regularly issues updates and fixes,
please check for updates regularly!

Folder_s and Configuration, DUBSE

Private Data Banks vt S8 sl

check for
installation errors

Public DDB
(local or server)

Private DDB
(local or server)

check for
updates

Temp Folder
(local or user specific
folders on a server)

You can
replace also individual data bank files
save and restore configurations

See documentation: DDB Configuration.pdf

Basic Course DDB/DDBSP 1  Elements of DDB/DDBSP
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Public and Private Data

Pablic DDB Folder Private DDH Folde
Public data Private data
Componsnts Rataance
Companents Raterence [Pomiissresseeeeeseessasnaae
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CaHO CaHa
Public components data Public literature data Private components data Private literature data

Include your own data:

Include your own components:

Include your own references:

Basic Course DDB/DDBSP 1  Elements of DDB/DDBSP

Different Data Banks

Edit Mixture Data.pdf

Edit Pure Data Tutorial.pdf
Component Management Tutorial.pdf
Lear Tutorial.pdf

1 - Basic Data
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2 - Exgerimental Data ifrom Literature‘
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31 Molecular Structures (ChemDB)
47 Model Parameters (ParamDB)

5171 Literature Sources and Documents (LEAR)
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Components and Component .,.Dm BS

Lists in DDB i
P § o

Components and Component Lists in DDB

Lesson Objectives

A different types of components

A ways to select components and component lists
A store, retrieve and edit component lists

A component lists by substructure

A data stored for the different components

Component Types -WD ﬂ BS
P o=l

Component Types and their Basic Data

A normal components (organic and inorganic)
T name, emp. formula, CAS#
I Antoine constants, critical data, acentric factor, ...
I melting point, heat of fusion
T molecular weight, dipole moment
I density (Wilson), R and Q values, ....

A salts
T thermodynamic data, heat capacity

T dielectric constant, ions, ...
A polymers
1 further specifications together with exp. data

A adsorbents
T further specifications together with exp. data
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Component Search Dialog 'WD’
1

Start Dortrmund Data Bank and select Add/Search Component to
display the following Dialog:

o 24 Please look at the
Mages: Gubstrngs avbeed by 86, Xor ), — o DOS Aurvber /s selecton)
<] o | Cowriey: | menu for further
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Connected Components/Salts

- < i

Depending on the data bank, the same component may be a normal
component or a salt.

Sodium Chloride

- as a normal component
density, vapor pressure, heat of vaporization, melting point, surface
tension, viscosity, thermal conductivity

VLE, AZD, LLE, SLE, ... e EER
‘::‘!;;'v'r—w.rrw‘ut.%.vm-u-w--m-urr-.--mw
- as a salt e =] o | o el B
electrolyte VLE Trm— T e e
electrolyte SLE s R "
7 ¢ ;m SRENE M3 Nert
1 = Aostazitiile I 5-a%-4 it
Search for Sodium Chloride first as a 2 : gm""“"m SR o151 d1.1¢
L] 3 L1, 7Sisrmerieeee SIN4RET 1069
normal component, then for the salt. £ ¥ o
Using Search as Subsystem, search for SO N s e
exp. data in the DDB and examine the . X el .
. . Tagten Oppore Seary Dpsces
results. In which cases is NaCl Ty o e o M
considered a normal component? Pvcmmesnissomy | T B
‘, Sarwecd LR ety X Comt

12

An Introductory Course for DDB/DDBSP, Explorer Version 2006 - www.ddbst.com



Search for Pure D

Components
query expression query syntax
aCtlvate Tames (Xﬁbstrlngs combined by Band), |{or), 1{nat), Qﬁﬂumbor -z switch to DOB number (s selection)
. \ | Search | Clear History
hlStory I Reload Result List fram History
warch Ikern warch F e
reload TNamosn . Search in Active List %
Hames Seakgh Complete Databage
it N\ further
Sfe'sgus LR | search in all explanations
P - components or for complex
q ue ry Maolecular Wisight . ue ” es
e G o only those found in g
hlstor Critlcal Tarmpiarakire the aCtlve SearCh
y Yapor Pressurs by Antoine Equatiy
Euoilirg Pairk L A||I||I||n IIIH”IIII a
what to search for St_aarch for all components
with three carbon atoms
CAVEAT: where the name contains AIfi
two names (english and alternative) are stored for but not Ahiolfiand where the
normal components. Search for Aethanfiwill find normal boiling point is 80°C
acetaldehyde, the alternative name is ethanal. +/- 10°C
Aethané&!aliiwill not find acetaldehyde.
BaSIt CoOUrse DUB/DDBSP I Search and Examine PURE 13

Select Components,
Component Identification

As in the Windows Explorer it is
possible to select or unselect

-7 ) components in the list by a mouse-

e om

b |71 TSN click while simultaneously pressing the
et - ctrl-key.

Bedrih At Onw it )
R

Select from ... to by pressing the shift-
key when selecting the second
component.

Use ctrl-a to select all components in

et TR e the list.
| S e X | To remove selected component(s)
e e from the list, click the right mouse
location (DDB, private) button and select remove component
or remove selected components
component type (normal, salt,...)

component code number Clicking on a table header like "Name"
will sort the list for this item.

Basic Course DDB/DDBSP 1 Search and Examine PURE 14
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Search for Pure
Components - Synonyms

To search for synonyms,

25::-"%3 =283 'synonyms must be

mube:fs (Tyoing a nonrnugbas <> saiich b nawwes search) = ChECkF)d

v =] e | Qo vaecurs{ OB

‘iau:ﬁ*[l:hwmbmw Seych Dps .

008 toarbsis Searchn Ackin et Leuis | DDB contains synonyms
| —_—5 iled by FIZ-CHEMIE
Tl | . compi - :

Fae i e e

Degdyy Opbioes
v! Nl C v Ses v

Clanglets Oatn (v s 08 v rivale 08
v EecoyTn Inchde DUB Synorgres

o Sebact Cgrrponert O

W iiicnes |
B 630 Comprren CH 0 D0R Uy |
(D 248 Lt [} Comers]te LO8 Query ‘ 3 coremcted eala(conconacic
Pk Frber EIDCSMATACCH  Privats Potde EICCOMAINGI, | comscnants

Search Cptions
v Mo v ’m"

X Cornel

Berlin plus component
names and identifiers from
Aspen Tech (in the future
also DIPPR, PPDS, ...).

Companies can include
names and identifiers for
their inhouse systems.

Basic Course DDB/DDBSP 1 Search and Examine PURE

Molecular Structure
Database

DDB contains a structure data bank with more than 19000 molecular

structures in form of connection tables.

Search (full structure, sub-structure), display and structure input via the

program package Artist
Artist also

allows to fragment molecules into structural groups for approx. 100

group contribution methods

Allows to estimate pure component properties using a large variety

of group contribution methods

é

¢ Structure  Mgolecular Structure Editor  Estimation
#ATOMS Database Methods
12
3 8108 0CO00*1 «
35 1161 0CO0O0*1
65.33 1336 ONOO*1 Toolbar = *
9567 1161 0COO0*1 Symbols = Group
é Assignment
é . Drawing
Basic
#BONDS ;
13 . Structures Window
1221*
Connection
s421r - Rings —»
4511*
562 1* IllatrIX Charges -
6111* be )
* m 3D-Rotation,...
5711 ,
7811* exa ple Fragments —
é

Basic Course DDB/DDBSP 1  Structure Database

15

16

10

An Introductory Course for DDB/DDBSP, Explorer Version 2006 - www.ddbst.com

10



Molecular Structure nNReT:
Database ?%ﬁ

Demonstration
Entering a structure in Artist.
Workshop

Start Artist and open a new structure document.
A) Enter the following structure: o

Search as sub-structure. Stop the search after the first 2000 components.
Save the components matching the search structure under the name
"nitrobenzenes

B) Enter C-O, search as substructure. Save the components under the
name C-O .

Basic Course DDB/DDBSP 1  Structure Database 17

DDB Literature Management g \ROTE
(Lear) TD . B"§E

DDB Literature Management (Lear)

Lesson Obijectives

A Open and search Lear data banks
A Linked documents

A Links to data banks

A Find data from a reference

18
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Search in LEAR

v w v v w
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Linked Documents
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LEAR query
result (data set)

e

Linked document list
(not in delivered Version)
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Linked Documents SR
i ”*' T" by -

How are Documents linked to LEAR References?

A Each user can individually specify a list of directories for each LEAR data bank.

A Lear will search these directories for files or folders that start with ikLEAR
Number>0or lL.<LEAR number>0

Example: Valid links for LEAR dataset 1234:
T 1234 calculation.xls
i L01234 FPE 1983 p 33.pdf

Links are public or limited to groups or individual users through the operating
system folder access rights.
Linked files can easily be moved without generating broken link errors.

Document Linking can

A make original (scanned) reports for your own in-house data available to a specific
set of users.

A make documents with calculations, notes etc. concerning a document easily
available to a defined set of users.

21

Mixture Properties Query @P BS‘E

via Reference (LEAR) e

Workshop
In the Mixture Properties Query dialog, select Reference/s Selection

Search for papers where Rarey" is among the authors:

Bt Sumat | dbewed bomw Bk bmmsy | Soeprond Lapr
e b SRR [ See— - e o e e e T e By L
(P S —ry -
- —
ot e i - -
I e Lo
- R LT rr—
—— > Jeevreu.
- Mvonsiiype o o S
[R—
Wote bbb -
et o’ ®iw -
%08 b T —
v 2!
o s | X Cwen o o | 2K Comeed |
Lo e ool sae (rrgrer 4w Ve et st pr g s

(in LEAR, complex queries can be entered, saved and loaded)

In the result dialog, select Results-Select. A Mixture Properties query
result dialog will show all the data from the references found.

Select different data bank sheets and explore the tree-view for the system
studied in the paper.

Basic Course DDB/DDBSP 2 Mixture Properties 22
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DDB Literature Management _"D B . P '
(Lear) || el 4 i ;

Pure Component Data Estimation (Artist)

Lesson Objectives

A Draw molecular structures

A Retrieve structures from the DDB

A Fragment structures for group contribution methods
A Estimate different properties

A Judge method quality

A Optimize the 3D-structure

A Prepare an inputfile for Gaussian (s-Profile
calculation)

23

component
search

structure Molecular Structure Editor
database

toolbar |

symbols | = =
basic structure
fragments
_ bl _ reactions
rings =»| J Drawing
Y .
Window .
charges | ~ * fragmentation
AP RN molecular
user - :
modelin
fragments DORIT Seftnare ardd Seporatem Getes - Intatwey. | - 28121 Oderturg - O g
v DBDDDE bl S G H L \
all method 4 ‘ ¥~ basic data mixture
qualities 3D-rotation,... all databank entries  behavior (act. coeff.)
pure component databank entries
Basic Course DDB/DDBSP 1  Property Estimation (Artist) 24
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Property Estimation Using
Artist

-DDBS

—v#q..— .“,

L

Workshop

Start Artist, open a new document window and draw the structure of

benzyl-alcohol (phenyl-CH,-OH).

Search the structure in the DDB (exact search).

Accept the found component 24. Now Artist has access to all
properties stored in DDB for this component.

Fragment the structure into the UNIFAC-groups (Calculate Group

Assignment, UNIFAC.ink).
Go to Calculate Calculate.
Mark the node Critical Temperature in the tree-view (Additional

needed properties will offer the normal boiling point from the DDB).

Compare the estimated values with the experimental result 715K
(Ambrose D., Ghiassee N.B., J.Chem.Thermodyn., 22, p307-311,

1990.).

Retrieve the quality information for critical temperature estimation

methods.

Estimate the normal boiling point. Compare the results with the
experimental value of approx. 478.5K.

Basic Course DDB/DDBSP 1  Property Estimation (Artist)

Structure Optimization

-DDBS

i q.-.- .@..o-.»

FE=

not available in Explorer Version

KBiR

25
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Gaussian Inputfile

1
[ |

%chk =E: \ DDBMAIN scr \ GaussianCheckpointFile(#DDB =124).chk
Y%ners20MW 0w ¢
%proc =1 W e o
#P B3LYP/6 - 311G(d,p) opt=(MAXCYCLE=10) scf =tight geom=connectivity ' e N
S AN b Deen
§ o Wiitie 4 Cencn

B3LYP/6 - 311G(d,p) OPTIMIZATION GAS PHASE (6 e it o
ChemDB (#DDB=124)

01
C - 2.8829 -1.6512 - 0.5383
C -3.8184 -1.1358 0.4748

-- Linkl --

%chk =E: \ DDBMAIN scr \ GaussianCheckpointFile(#DDB =124).chk
#P B3LYP/6 - 311G(d,p) opt=(MAXCYCLE=99) geom=checkpoint
scf =( tight,novaracc ) SCRF=( CPCM,Read el s
“ GOCO LA P s g G R LN AN

B3LYP/6 - 311G(d,p) OPTIMIZATION GAS PHASE
ChemDB (#DDB=124)

01

RADII=KLAMT

-- Linkl --

%chk =E: \ DDBMAIN scr \ GaussianCheckpointFile(#DDB =124).chk

#P B3LYP/6 - 311G(d,p) scf =(tight,novaracc ) SCRF=COSMORS guess=read geom=checkpoint

B3LYP/6 - 311G(d,p) COSMO SINGLE POINT
ChemDB (#DDB=124)

not available in Explorer Version

01

E:\ DDBMAIN scr \ GaussianCosmoOutputFile(#DDB =124).cosmo

27

Pure Component and Mixture Sl
Data Retrieval and Output > R il © ;

-

Pure Component and Mixture Data Retrieval and
Output

Lesson Objectives
A learn to retrieve data of interest

A study the different specific tabular and graphical
output options

28

16
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Pure Component Data @ﬂ BS

Bank e ey

The largest data bank in DDB is PURE (more than 144 000 data sets from
nearly 19 000 references).

Access via Dortmund Data Bank

The programs contain a multitude of options, please explore the menu
items.
Data can be stored to files and loaded, exported as CAPE-Open
files or Aspen inp-files, csv-files for Excel, .....
Different units can be selected for plots and tables
Data can be shown graphically in 2D- or 3D-representations.
Data can be shown together with the results from correlation
equations or group contribution methods
Data can be regressed using a multitude of equations.

Basic Course DDB/DDBSP 1 Pure Component Data Bank 29
Pure Component Data @ﬂ BS
Bank S e
Workshop

Start Dortmund Data Bank" and search for data for Acetone.

Plot the vapor pressure data as In(P) vs. 1/T

Plot the thermal conductivity. Explain the data.

Plot the 2" Virial Coefficient together with predictions using the RK,
SRK and PR equations of state.

Select all critical data, start fit critical data evaluation and examine
the different options and the plot.

Basic Course DDB/DDBSP 1 Pure Component Data Bank 30
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Pure Component Data
Bank

It is also possible to select and view data for a group of components.

Workshop
Plot the vapor pressures of C-O components as log(P) vs. 1000/T
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a
. 3 za 30 12 e . 4 ] %3 £1 .
1000 Jo]
Ma-Namrar: FOP (VARL L5699 10
el U |334A%] Taylus 3.8., Jaith 4.0 bohe. e Bas., 44
Frapatty: Vagor Frew
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Companers
{8 CiZ Pieshyl sther C4KLOD
1129870 P IO MRS MUN) 5
Basic Course DDB/DDBSP 1 Pure Component Data Bank 31

Mixture Properties -wD B'§ oF :
2 "H X noaey | ¢ &

Access to the DDB pure component and mixture data:
Dortmund Data Bank

It is possible to
select one or more datasets for further tabular and graphical outputs.

correlate data and to compare experimental with fitted and predicted
data

export data in various formats

Each data type has specialized processing options (e.g. fit of
VLE-, hE- and LLE-data will each lead to a specialized program.

Two main parts are Query Dialog
Query Result Window

Basic Course DDB/DDBSP 2 Mixture Properties 32
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Mixture Properties Query

Search for a system via components

Status of the DDB in your
installation

‘@ Dortmund Data Bank (DDB) b bH

B[(=1

plle Edit 2

| x| & e B = 2|

Smarch Sptions W

Active Databanks

| g

G Cuery |& Singls Sats | [ Selmctiviey (ACT) |45Y!E/

AddiSsarch
Campansmt

_ Special Selectivity Query

Add components via
—— selection dialog, component

-

@ Add Compound List

lists via file open dialog

List of components or

component lists

w"' Claar System
L

et Gysten (Exack Mateh)

1] iz Subsystem

el System and Subsystemns

w aets containing anly

Ui compound)s From line

e
Actlye Pure Component Fropertiss
[ | Bl

Add Companant Codals
|11° il a8 Lisk

(bypm ‘s, "o, ‘ot bo gwibeh bo saltfadsarbent/polymes number and
B0B: [E:\DDEMATM\DOBY Private DOB: [EADDBMAINIpRA  Hint: |

E
|

Select data banks to search

‘ @ References Selection

(usually all)

;fi Predict

Add components or
—— component lists via code

Basic Course DDB/DDBSP 2 Mixture Properties

numbers
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