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1

Introduction

This document is intended as a tutorial for storing private, customer-owned pure component data in the
Dortmund Databank (DDB).
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Figure 1: Simplified data bank structure
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The pure component properties database
contains experimental data plus additional
data like references, measurement methods,
a component specification and some other
related information.

Components, measurement methods and
references are stored separately from the
experimental data. It is necessary to update
these external lists before (new) references,
methods, or components can be selected.

Properties and table items are also
defined outside this editor in a
definition file.

EditPureData (normally) does not edit sets in the database directly. Instead it works on files which can be added
to the database. This working mode allows keeping originals of the edited data whereas the database only
contains recalculated and even somewhat “trimmed” data.

Editing data bank sets directly is possible though and will be explained at the end of this tutorial. This document
is a stepwise introduction in the usage of this program. It starts with the necessary prerequisite for all DDB data
sets. The main window looks as follows:

File

Modifie Row

B Edit Pure Data 2018

Edit Call 7

LEAR-Mumber: (0

Authors

X Exit | = save | (= Open

=
:Iu—
=3
e

I:-F*: Reference Selection

Column

+ Newset | g#Init | D CresteDHPs | W Add toPCP | 1] Edit PCP Dataset

Mew Public Reference

Mew Private Reference

&

Other Properties: |
Sets: |0

License server state: Success

— O X

Check States

Figure 2: Main window

2 Defining the Reference

Every data set in the DDB is referenced. The reference is normally an article from a scientific journal but might

be also a thesis or a report.

2.1 Adding a New Reference

For new private data sets it is recommended to create a new private reference.

Pure Component Data Editing
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Confirm

o Private literature database is not available, Create?

Yes Mo

Figure 3: New reference data base creation.

= .
A new reference can be inserted by selecting the button | Si-New Private Reference | _ 5 meny item in the “Edit”
menu is also available. If no private literature databank is present, the program asks if it shall create a new one.
After confirming with “Yes” the literature management program displays the edit dialog for a new reference (see

below).
Mew Entry [DDBST/p] >
x| Y cir—
Literature Kind:
Dratazet Mumber User defined Mumber: I:I
Title: |
[ e
gle Aa
Authors:
Sie | &
Pages: | | to | | wollme: | ‘ lzsue; I:I Sefies: I:I
Tear | | to | | Journal: |?50 |Curranﬁy Undefined In Source List | .
Publisher/Flace: | Language:l:l
Keywords:
Comments:
URLs: ﬂ Open Del  |Mew
ool | log
Lirks: | | B
Save ¥ Cloze

Figure 4: New reference editor

The next question for a data base specific link:

None of the entries are necessary to enter;
even the completely empty sheet can be
saved. But it is recommended to define at
least authors.
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Confirm

o LEAR Reference -1 doesn't have a link to the "PCP"
database.
Create a new link?

Cancel

Figure 5: New reference — link creation.

You have to select “OK” if you want to use the new reference. “Links” are obligatory keywords in the literature
database for determining the databases — in case of EditPureData the pure component properties database -

where the reference is in use.

A more detailed description of the literature management program (LEAR) is available.

2.2 Searching for References
If you don't want to create a new reference you have to search the available literature databank for the wanted

article or report. After selecting the |z} Reference Selection

button a search query dialog is opened.

§ Search Query

IE@M. Advanced Search

Buthors™; | gaser

| substring >~ | [zeparated by spaces)

Years® |2DD1|

| [umber range]

First Page: |

| exact sting

Journals™: |

| Select | [numbers, separated by spaces)

Wolume: |

| whole word

Title: |

| substring  ~ | [zeparated by spaces)

MNumbers: |

| [hurmber range. positive numbers akly)

*lindexed entries

gf Clear

Copy to Adv. Search

Libraries to be Searched:

~I DDBST/p
w1 DDBST

X Cancel

[Tkeep selection until nest prograrn start

The result for the given example is

Figure 6: Reference search — search query.
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8 Search Results [1] — O *
Results Edit Search  View Opticns  Windows

v X BR-r=v| g2 L

Mumber | Title Authors Publication Year |Pages ~

Shaver R.D.; Robinson R.L.; Gasem 200143 -66
FLALM,

1| An Automated Apparatus for Equilibrium
Phase Compositions, Densities, and

Intefadal Tensions: Data for Carbon
Dioxide + Decane
[306131 Infinite-dilution activity coeffidents for
£

2001 117-129 ¥
>

Schult C.1.: Meelv B.].: Robinson R.L.:

Datasets: B

Figure 7: Reference search — search results.

Select v to select the reference. If a PCP link is missing it will created like for new datasets.

3 Adding Datasets to the Current Reference
EditPureData works reference-centered. All datasets from a single reference can be edited together.

For appending (empty) data sets to the current reference select the

EditPureData shows the following screen:

g Mew Set

button. Using it twice

B Edit Pure Data 2018 — m| *®
File Edit Call ?
X Exit | save | @ open | & Newset | g int | () CreateDHPs | W AddtoPCP | FE) Edit PCP Dataset
LEAR-Mumber: 3 _ New Private Reference Other Properties: | | Check States
gﬂ_ New Public Reference @ Sets:
I} Reference Selection
[1271] Gmehling 1., Unpublished Data, 1-43, 1972-2011
Property: Component: H Constant Property:
e — L hcotakdehyd e Lin e ER paste
1: Dynamic Viscosity ~ | ||*“EE dldenyde = 0: -—Mone— ~
pu |
Purity Type: Purity: SourceQuality Debils_.ﬂ . Eé‘ Clear
0: Percent ~ 1‘-_‘—:—': p
- gt Remove
Measurement Method: Internat. Temp. Standard ~ State:
|1[JB[J Entry not evaluated by | I=iF3 0; Unknown w | 0 Unknaown w E_t Cuplicate
{®) Advance in Row B2 co Paste Plot Hide Settings )
() Advance in Column * atd E} E = I
i ~
#Line H Item:| 1: Temperature o
= Unit: | 1: g L
2 Factor: |1 |
3
Errors:lEl |
4
Error Unit:| {: K et
5
- 1 Add L_r‘ Modify  Column EI =
E Save as Standard Add Standard Column
3 w
Modified Row Colurmn
Figure 8: Adding data sets
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The buttons | ok Paste , & Cear | g |EkDupicate] 0 0 paste selected entries from other sheets, clear
the current sheet or to remove the current set.

4  Adding Necessary Specifications for Single Sets

Necessary specification are Additional specifications are
e Component e Purity of the component
e Property e Quality of the measurement or data
e Table entries e Used internal temperature standard
o Units of table entries o State ('Unknown' is possible)

e Measurement method
e A constant value, its unit and value

e Errors for table items with their units

4.1 Component Selection

The key F3 or selecting the =F4 | button starts the

Companent: i F4
1 Acetaldehyde = program ComponentSelection:
3, Mew

~ b oma o - [P Fa e a1

This program displays the entire list of

components available in the DDB. For this | # Component selection 2018 - o x
tutorial, it is sufficient to double-click line || gie e 2
number 5 (Ethyl ened | am | ne) Mames: (Substrings combined by &{and), [(or),!(not), typing a number -> switch to DDB number /s selection)
! | ~ Search <Names:>
[~IReload Result List from History Sﬂ{ [}, Clear History
Search Item Search Type Found Components
Names o Searchin Active List Clear List

Search Complete Database

Number | Type |Loc. |Mame Formula | CAS-RN Mol Weight ~
1 [ Acetaldehyde C2H40 75-87-8  44.853
2 C @1 Acetamide C2HSNO &@-35-5 59.868
3 C @1 Acetonitrile C2H3N 75-85-8 41.853
4 C @1 Acetone C3He0 67-64-1 58.880
5 C §J Ethylenediamine C2HBN2 1@7-15-3 6£08.899
6 C §J 1,2-Dibromoethane C2H4Br2 1@6-93-4 187.862
7 C @1 Ethyl bromide C2ZH5Br 74-96-4 188.966 W
Display Options Search Options
" Select Component [C1] Il?lc-lvma\pc omponents Salts Adsorbents Synunsms
Polymers
[Jcomplete Data [~]PublicB [ Private DB
@ Add Component (1] to DDB Query [Jsynonyms Indude DDB Synonyms
X cancel

Public Folde D:\H\DDE Private Folder DAH\DDEBPR' 61221 components

Figure 9: Component selection

The selected component is shown now in the edit field besides the search button:
Component:
5 Ethylenediamine

=
If you have a new component you can enter quickly a new one by selecting the | = M&% | pytton.
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The “New Component” dialog allows entering two
different names a CAS registry code, a molecular |NewComponent X
weight and the empirical formula. Current Component Count 3, Append to Private List
Private Component List: |1

Almost all entries are necessary mainly for calculation
purposes.

= —
- 3 _ Append to Public List
Public Component List: 21221 i

n.a. Append to Other List x Cancel
The new component can either be stored in the public | ew component

DDBST database or (recommended) in the private English Name

customer's database. flew Name

Alternative Name {German Name?)

Alternative Mame

CAS Reqgistry Code

Molecular Weight [gfmal] Eormula
0. Max. 31 characters

[ 1= 1onic Liquid 1= carbohydrate [z rolymer [ 1= Pharmaceutical
[ iodiesel oil & cas

Figure 10: New component

4.2 Property Selection

EditPureData provides a list of available and editable properties. The list of properties is controlled by a
definition file named PURSEL.DEF in the public DDB folder. It is intentionally not described here since it must
not be modified by users. If there is an urgent demand for further properties please contact DDBST.

4.3 Specifying Table Entries and Their Units
The table entries and units dialog is a docked dialog at the right side of the data grid.

This dialog allows defining a single column in the data table. The
table item can be either selected from the drop-down menu or

Item: | 1: Temperature ¥ from a pop-up-menu. The pop-up menu is somewhat more
Unit: [1: ¢ | concise since it displays the complete list of table items at a
glance.
Factor: |1
The unit drop-down menu only contains the units for the
Errars: |0 .
currently selected table item.
Frror U v The factor might be a numerical value but can also be one from
& add Modify | Column |0 this list:
LOG: logarithm to the basis 10
Save as Standard Add Standard Column LN: natural logarithm
E10:  power of 10
Figure 11: Table entry specifications EXP:  power of e

EINS: divided by 1 over value
TAUX: divided by 1000 over value

Additionally it is possible to add an error for the entire column. It is also possible to specify a different unit
which is only valid for the error (necessary for percent errors).

The button F Add adds a new column to the table and the button ? Modify would change the specified

Pure Component Data Editing Page 8 of 18
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column. The “Modify” button is only enabled if a column in the main edit window gas been selected. The

. ., Cal o= . . .
“Column” spin-edit e = displays the selected column. EditPureData allows currently only up to six

columns. If constant errors are used the column count decreases by the number of constant errors.

Save as Standard

The button allows defining a single table item to be set as a standard which then can be

added by a single mouse click of the (A9 Standard Column | o This is useful for editing multiple data sets in a

row with the same independent data type like temperature or pressure.

4.4 Purity of the Component

B 1 Bothvalues 0 and 99 refer to an unspecified percentage.

0: Percent A

1: Weight Percent

2: Yolume Percent

3: Male Percent

4: Area Percent

5: Refractive Index

&1 Impurity, ppm

71 Water Content, ppm
: Minimurn, Percent

9: Percent

T prm—

g
9

Figure 12: Purity

4.5 Measurement Quality and Source

Quality: “Default check passed”

Quality/Source Settings *| means that only a first glance test
has been made during the import or
Lty input but no concrete judgment was
Default check pazsed - possible.
BEIES Source: “Experimental Data” is the
Eperi standard description.
wperimental 0 ata -

X coe

Figure 13: Quality
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4.6 International Temperature Standard

Internat. Temp. Standard Five possible entries are possible like shown.

0: Unknown v The ITS defines the (linearized) relationship between resistance and
temperature in Platinum resistance thermometers.

Figure 14: Temperature Standard

4.7 State

Both menus are showing the complete list of possible states. The drop-down menu

State: needs some scrolling to see all possible states.

7: Vapor-Liguid e
9 Critical Point

33: Liquid Phase of VLE

24 Liquid Crystal

13: Glass

34: Vapor Phase of VLE

272 Superheated Vapor

21: Nematic Liquid

39: Liguid Phase of SLE
0: Unknown

1: Solid
4: Solid-Gas

5: Solid-Liquid
&: Solid-Solid
8: Solid-Liquid-Vapor

10: Crystal 1

11: Crystal 2

12: Crystal 3

15: Plastic

16: Crystal 2 = Crystal 1 *

Figure 15: States Drop
Down Menu

EditPureData has an internal list which states are suitable for a given property. These states are sorted to the front
of the list. The selection of other state description is still possible, though.

Possible Pitfalls:

EditPureData allows selecting the state “Unknown” but since this entry is sometimes essential for a correct
property identification it is very recommended to select the correct state.

Another possible pitfall is the consistency between the selected property and the state. Please be aware that some
properties need special states. For example, the states “vapor-liquid” or “solid-vapor” have to be used for heats
of vaporization. Other states are incorrect. EditPureData is unfortunately currently not able to check these
possible problems.

Pure Component Data Editing Page 10 of 18
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4.8 Measurement Method

The list of methods for the pure component properties data bank is extremely
Measurement Method: - long since it more a collection of random strings imported from many
1080 Entry nat evaluated by || B2 F3 | soyrces than a man-made validated list of methods.

B Methods Editor - D:\H\DDB\pcp.met — o  x | Amethod can be selected by the _ﬂ] selest
button or by double-clicking the line.

:’:nfa”ce' | | |8 openPrvae | @ sees _DPEH FIVEE resp. 9'3‘3” Fuble allow to
L switch a public and a private method's list.
| [}: firzt [}: et [}: DIEwiouE

] ~

2 Pyknometer

3 Isoteniscope

4 Calorimetry

5 Capillary Tube

B Ln Rbsolute Hot-Wire Method

i Maximum Bukble Pressure

8 Ebulliometer

3 Lambert

10 Unknown

1 Ldiabatic Vacuum Calorimeter

12 Unsteady Flow

13 Piezometer

44 == - a - e

Figure 16: Measurement methods

4.9 Constant Property, Value and Unit

It is possible to define exactly zero or one constant value for a dataset.

Constant Property:
1 Temperature A Constant Property:
Value of Constant Property: 0: —None— ~
65 .
| Figure 18: No constant
Unit of Constant Property:
o =C W

Figure 17: Constant

4.10 Data Input

Data input can be started after all columns have been defined. The specified table entries are displayed in the top
rows of the columns together with their units, factors, and column errors.

Pure Component Data Editing Page 11 of 18
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In this example we have two columns — a temperature and

T [K] VIS [mPas] . ;
Factor: 1 Eactor= 1 a viscosity column.
Error: 0 K] | pemove ||Eror: 0 [mPas] | pemoye

323 2,15

323.84 2.04

Figure 19: Example input

The options “Advance in Row” and “Advance in Column” change the behavior of the return/enter key for the
“auto-advance mode” of the grid. After typing a value and hitting the enter/return key the cursor jumps to the
next cell either in the next row (“Advance in Row”) or the next column (“Advance in Column”).

The button | EEFlot allows
displaying a quick plot of the
currently edited data set. If there are
already data sets available in the pure
component properties data bank these
data are plotted together with the new
set.

The new data points are red squares,
the PCP data points are black stars.

The diagram can be copied (as
metafile) and printed. The

i,
&5 Show DDE Sets button starts the

Dortmund Data Bank program and
displays the data sets already
available in the DDB.

The “Scales” allows switching
between the display of “x vs. y” and
“1000/x vs. log y”.

The “Polynomial Fit Deviations” can
be used to take a quick look if the
experimental data points are lined up
properly — which is obviously a
suitable criterion only for some
properties.

B Plot Dialog

» Close | m Copy | Prirat | {&} Show DDB Sets

Abszizza
0=1T

Dizplay PCP database values

Ordinate
w 1=x4%5

Scales

VD

Folynomial Fit Deviations

Ethylenediaming f Dynamic Viscosity

26 -1*

24
22

2

WS [GMS]
s D om

-
.

05

06

0.4

0.2

F s
LS
.l“
E T Y
T I‘

323

T
230

380 400 420 440
TIK]

T T T T
300 320 340 360 460 480

y: 215 Data Set: Mew Data / Vapor-Liquid

Figure 20: Plot

The buttons | | ang | BRPaste | 1100 10 copy and paste the data grid to and from the Windows clipboard —
for modifying data outside EditPureData e. g. in a spread-sheet.
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The data grid has a context (pop-up)

Copy to Clipboard (Complete Grid) Crh+C menu with some additional functions.
Paste from Clipboard Ctrl+Alt+V These function do not change the
Paste from Clipboard inte Cleared Grid at Tep/Left Position Ctrl+B column  specifications, they only
Paste from Clipboard at Current Position Ctrl+V manipulate the grid content.

Clear Entire Grid
Clear Row 1 (275.4)
Clear Row 1 and 4&ll Rows Below

Clear Column 1

Insert Row Before Row 1 (275.4)
Remowve Row 1 (275.4)

Copy Column

Remowve Column 1

Figure 21: Data grid context menu

5 Saving Data to File

After selecting the Hs=ve pbutton a standard Windows save dialog is used to determine a filename.
The filename extension must be “.ol”.

EditPureData has not stored any data in the database yet. The stored file contains the originally typed data and is
a common text file where the single entries are identified with tags.

It is recommended to store and archive these files for future maintenance. Only these files can be reloaded.

In the background EditPureData automatically stores two other files with the same name but different
extensions.

The “DHP” files contain recalculated data and will be used to append the data to the pure component properties
database.

The “PCP” files contain almost the same data as the DHP file and was intended to be used in the databank
retrieval program. This format is written only for compatibility reasons.

Pure Component Data Editing Page 13 of 18
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6 Adding Data Sets to the Private Databank

W' add to PCP

This dialog might need some
B PCP Database Modification - o X | seconds to be responsive because
the program searches initially for

X Close deleted sets.
DHF or GF File(s] The list of deleted sets is necessary
| = because EditPureData offers an
option to overwrite previously
Mode Inputby — Store in removed data sets.
(®) Append (®) Private Databaze
() Replace [Specify Sets) () Public: D atabase
i) Replace [Empty Sets]
10092 public ermpty sets. 0 private emply sets. Details
Highest datazet number in pivate databaze: 0
Highest dataset number in public database: 325430 Dizplay
Add to PCP Database S
atasets

Datazetz  Comments

| | | | B2 Select &l

B Select Mone

Dizplay
[ atazetsz
to be
replaced

Public DDB: DAHADDBY Private DDB: D\H\DDEPEWY

Figure 22: Adding data sets to the data bank.

The following steps are necessary to add datasets to the pure component properties databank.

First Step: Select “DHP” files (see page 13 for a short description of DHP files)
DHP ar QR File(=]
I =

The program uses a standard Windows open dialog. After the data sets have been loaded the program displays
the number of data sets found (“DHP File contains 15 data set (s)”)in the “Comments” page and
the complete list of sets in the “Datasets” page.

Second Step: Select update mode.
It is possible to append new data, overwrite existent datasets or overwrite already deleted datasets

1. Append: All datasets found in the DHP file will be appended at the end of the databank.
It is possible to select only some of the loaded data sets by setting or removing the check marks in the “Data
sets” page (see Figure 28 Dataset List - Append Mode).

2. Replace (Specify Sets): The datasets will replace existent datasets. The user has to specify the dataset number
(see Figure 29 Data Set List - Replace Mode).

3. Replace (Empty Sets): The new datasets will replace previously removed datasets. It is possible to select only
some of the loaded datasets by setting or removing the check marks in the “Datasets” page (see Figure 28
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Dataset List - Append Mode).

Datazetz  Comments

Mumber Companent |F'|:|ints |REF. |Store at | [

B2 Select Al
(v} 11217 5 42134 Append
oo
v 2 11217 3 42134 Append oor Select None
¥ 3 11217 12 42134 Append Drizplay
[ atazets
v 4 11217 15 42134 Append b be
Vs 11217 16 42134 Append replaced
¥ & 11217 16 42134 Append v
Figure 24: Data set list — append mode
Third Step: “Input by” specification.
Datasets Egmmentg
Mumber |C|:um anent |F‘-:uints |REF. |Store at | ~
P B9 5 elect Al
V1 11217 5 42134 1
v 2 11217 8 42134 2 B°f Select None
izplay
v 3 11217 12 42134 3 Displ
[ratazets
v 4 11217 15 42134 17 to be
5 11217 16 42134 166 jz3l20E8
v & 11217 16 42134 223 v

Figure 23: Data set list — replace mode
Every dataset has a two-character signature for the specifying the editor of the data sets.

Dizplay
D atazets
to be

The buttons replaced | starts the database retrieval program and displays the data sets selected for
replacement.

Fourth Step: Select database

It is possible to store data in the public database (from DDBST) and a customer's database (private). Adding data
sets to or replacing data sets in the public database is not recommended since future delivery would overwrite
these changes.

Fifth Step: Add data sets

Pure Component Data Editing Page 15 of 18
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A last question has to be answered:
Confirm ot
o Please confirm:
Mode: Replace (Specify Sets)
Usen AC
Database: Private Database
Cancel
Figure 25: Confirm write access
After the data sets have been Comments
added EditPureData displays a D2asets
protocol which shows the old |S=arching empty ({deleted) sets... ~
data set count and some details of _‘-‘jlliﬂrs '3'3““1“3119{;5;53‘5:2{?;4 a7 E e
: Working on set efNo: Comp: 7 rop:
th? new datadsets like —the Writing: RefNo: 42134 Comp: 11217 Prop: 34 SetNo: 1
reference an component v

number, the property code and
the data set number.

Figure 26: Update log

After this step the datasets are stored in the pure component properties database.

7 Modifying Datasets in the Database

If the original “ol” is not available or for a quick repair it is possible to modify data sets in the data bank directly.
You have to know the data set number which can be obtained in the database retrieval program.

Dataset Mumbers

Pleasze enter datazet numbers [negative numbers for private setz);

20000 20222 17364

*

3 Humberdz

X Cancel

= Load Datazet Mumbers

@ All Datazet Mumbers from a Reference

Figure 27: Edit window

The program opens a separate edit window for every data set entered in this dialog.

Pure Component Data Editing
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B Madify Single Set: 17865 [0] — O *
Component |65 Acetaldehyde dibutyl acetall rsi | Internat.Temp. Standard  Input By: Original Murnber:
0: Unknow VL 493
Property | 2: Vapor Pressure ~ nEnown e
Table Items
State |72 W Liquid
e ~ 1| 1: Temperature ~ | 2| 2¢ Pressure ~
Refe Mo, (1833 [797] Conner A.Z., Elving P.]., {|| ;=1
Eference fo I=: 3: | -1: nothing | &
Constant Property |0 --Mone-— ~ 5 &
Constant Value |0
Measurement Method |1 Mot Spedified = Location: Dataset Mumber:
public LY 17865
Purity (2 Purity Type | 0: Percent
& save ) Discard %A Delete
T F ~
K] [kFa]
0 0.1333224

361.45 2.573122
374.85 5.572875
383.95 8.399311
388.25 10.18583
398.35 14.43882
408.15 20.433832
408.85 21.260492 v

Comment:

Public DDB Folder: D:AHAWDDEBY Private DDB Folder: D:AH\DDBPRWY,

Figure 28: Direct database editor

The main difference is that the databank contains recalculated data sets with standard units and some few other
restrictions. The editor does not allow to change units and the data set cannot be loaded from file or stored to
disk.

Most other properties can be changed like it has been done in the normal file-oriented editor. Additional feature
can be found in the context menu of the data grid.
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Remove Row
Remove Row and All Below
Inserk Fow

Remove Calumn

Treak Walues as Percent Errors

Fill Column

Fill Column with Constant Walue From Header
Add Column with Constant Yalue From Header
&dd Constant to Yalues in Column

Mulkiply Yalues with Constant in Column

Split Dataset

Copy
Copy Column
Paste

Figure 29: Data grid context menu

Several functions have been introduced due to common errors
in the database.

The three buttons perform the following actions:

H Sve | save the modified data sets in the database.

@ serd | bigcard any modification

% pelete | bejete the current data set from

the databank. Deleted data sets are not
completely erased only their reference
number is set to zero. The behavior is
described in the confirmation dialog
presented before actually removing the data
set.

Confirm

This dataset will be marked by setting its reference
nurnber to zero.

This dataset won't be found by a search for a reference
but can still be accessed by 'Report Menu-Show Single
Set' and its datasetnurmber.

The dataset can be overwritten in EditPureData (Add to
PCP', mode set to 'Replace (Empty Sets)’

Cancel

Figure 30: Confirmation of data set removal
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