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1 Introduction

This document is a tutorial for storing private pure component data in the Dortmund Databank (DDB).

List of

References

S

f B List of
Properties
and
Table Items

List of
Measurement A Experimental < |

Methods Data

List of
Components

Figure 1: Simplified data bank structure

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 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:

DoB

E Reference Selection

Modified Row Column

. DDEB Edit Pure Data = O X
File Edit Call ?
B save | open | 4 NewsSet | It | D Create QRYs | W AddtoPcP | Edit PCP Dataset
LEAR-Mumber: I:I 3_ Mew Private Reference Other Properties: | | [Jcheck States
Input by: D 3 Mew Public Reference | |3 Sets: 0

Figure 2: Main window

2 Defining the Reference

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

also be 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.
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A new reference can be inserted by selecting the button “New Private Reference”. A menu 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).
New Entry [DDBST/p] X
&)
Literature Kind: | Article in Journal v
——— T
Tile ||
Goo| [
sle| |Aa
Authars:
FAIES
Eages:‘ ‘ to | | Wolurne: | ‘ lssue: l:l Sefies: l:l
Year| | | oumat: [750 " [currently Undefined Tn Source Ust | [
Publisher/Place: | language:| |
Kepwords: .
Comments:
URLs ﬂ Open Del  New
Do | &5
Save X Close

Figure 3: New reference editor

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.

A more detailed description of the literature management program DDB Literature 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 “Reference Selection” button a search query dialog is opened.
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MM. Advanced Search

Authors®:

Grehling

| whale word | [zeparated by spaces]

Y ears™

| [rurmber range)

First Page: |

| substring

Journals™:

| Select | [humbers, zeparated by spaces)

Wolurne: |

| substring

Tile: |

| substing | [zeparated by spaces]

Murnbers: |

| [number range, positive numbers anly)

| indered entries

gf Clear

Copy to Adv. Search

arch

Librariez to be Searched:

DDBST
4 DDBST/p

[] Keep zelection until next program tart

The result for the given example is

]

® Search Results [1]
Results  Edit

v B P e

Search View Options

Figure 4: Reference search — search query.

Windows

Mumber | Title

xtures of Mormal Alkanes (1
at 313.15K

C14, €16, C18, or C20)]

300 | Densities and Excess Molar Volumes of 14 Binary Liquid
Mi 5 or C¥ +C8, C10, C12,

Authors Publication Year | Pages

Fischer K.; Anders C.; Gmehling J.

External Files

Keywords ~

304 Prediction of Vapor-Liguid Equilibria for Asymmetric Li 1.; Fischer K.; Gmehling 1. 1393 71-82 .odf]
Systems at Low and High Pressures with the Psrk Model
1037 Vapor-Liguid Equilibria for the Binary Systems Diethyl Gmehling J.; Onken U.; Schulte H.-W, 1980 29 -32 .pdf] vapor liquid ec
Ether-Halothane
(1,1, 1-Trifluoro-2-Bromo-2-Chlorosthane)
Halothane-Methanol and Diethyl Ether Methanol
1241 Phase Equilibria in Binary Systems Formed by Phenal with | Gmehling J. 1382 371-373 .pdf] liquid liquid equ
Benzene, n-Octane and n-Decana liquid equilibriu
equilibrium
1271 unpublished data Gmehling J. 1972-2011 1-43 .pdf;.xls gas solubility;
vapor liquid ec
2828 Vapor-liquid Equilibria for Binary Systems Containing Fischer K.; Park 5.-1.; Gmehling J. 1996 135- 143 .pdf] activity coeffic
Methanol or Ethanol, tert-Butyl Methyl Ether or tert-amyl liquid equilibriu
Methyl Ether, and Butane or 2-Methylpropene at 363 K w
< >
Datasets: 499

Select v to select the reference.

Figure 5: Reference search — search results.
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3 Adding Datasets to the Current Reference
EditPureData works reference-centered. All datasets from a single reference can be edited together.

For appending data sets to the current reference select the New Set button:

"™ DDB Edit Pure Data

File Edit Call 7
EHsave | @ 0pen | & Newset |t | €D Create QRXs | W Add toPcP | I Edit PCP Dataset
LEAR-Mumber: |:| 3, Mew Private Reference Other Properties: | | [ Check States
Tnput bry: I:l gﬂ. New Public Reference | Sets: | 1
@ Reference Selection
.|
Property: - Constant Property:
_1: Eeynt:mic Viscosity |1 cetaldehyde B Fa 0: —Paone-- P v I:' [
Purity Type: Purity: _ Clone
el -
Measurement Method: Internat. Temp. Standard ~ State:
|108[J Entry not evaluated by | I=iF3 | 0: Unknown w | 2: Liquid w [} Duplicate
Advanceinrow Copy | BB Paste | | ¥ Plot Hide Settings Hide =
#line H ~ Ttem: | 1: Temperature bl
1 Unit: [ 1. =
2 Factor: |1 |
3 Errors:|D |
4 Error Unit: | - e
5
o aF Add l_r‘ Modify | Column EI =
7 Save as Standard Add Standard Column
8
a Comment
1a
11
12 W
Maodified Row Column

Figure 6: Adding data sets

The buttons Clone, Remove and Duplicate allow duplicating the current with data filled set, removing or
duplicating the current set. It is also possible to move the current data set to another position (see button and
input box above the Clone-button).
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4 Adding Necessary Specifications for Single Sets

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

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

e FErrors for table items with their units

4.1 Component Selection

The key F4 or selecting the 4 button starts the program DDB Components. After a search you can double-click
on a search result line and then the selected component is shown now in the edit field besides the search button.

Component:
Ethvlenadiamine DDB

4.2 Property Selection

DDB Edit Pure Data 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: | {- K w concise since it displays the complete list of table items at a
Factor: |1 glance.
The unit drop-down menu only contains the units for the
Errars: |0 .
currently selected table item.
Error Unit: | 1: . .
1K Y The factor might be a numerical value but can also be one from
& add Modify | Column |0 this list opened by a pop-up menu:
LOG: logarithm to the basis 10
Save as Standard Add Standard Column LN: natural logarithm
E10:  power of 10
Figure 7: Table entry specifications EXP: powerofe

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).
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The button Add adds a new column to the table and the button Modify would change the specified column. The
Modify button is only enabled if a column in the main edit window gas been selected. The “Column” spin-edit

Col oz . . .
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.

The Save as Standard 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 Add Standard Column button. 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

Purity Type: i Both values 0 and 99 refer to an unspecified percentage.

0: Percent A

1: Weight Percent

2: Yaolume Percent

3: Maole Percent

4 Area Percent

5: Refractive Index

&1 Impurity, ppm

7 Water Content, ppm
18 Minimum, Percent
199: Percent

T

Figure 8: Purity

4.5 Measurement Qualities and Source

Qualities: The dataset can be

Clear all qualities | labelled by different Quality marks
-- New -- > -- Empty -- from seven categories.
7 - reliable > 1 - Info on Evaluation (Source2DDE) ¥
74 - Experimental Data ¥ 2 - Info en Source/Origin of Data >
4 - (List of fixed) Comments ¥
5 - Mot Charged D5 >
& - Empty or Deleted Dataset »
7 - Method Informaticn >

Figure 9: Qualities

4.6 International Temperature Standard

R Five possible entries are possible like shown.

0: Unknown o

The ITS defines the (linearized) relationship between resistance and

temperature in Platinum resistance thermometers.
27 1927
48: 1948
58: 1968
90: 1990

Figure 10: Temperature Standard
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4.7 State

This menu is showing the complete list of possible states. The drop-down menu
State: needs some scrolling to see all possible states. A right click on the menu opens a

7: Vapor-Liquid | complete overview over all possible states.
7: Vapor-Liguid ~

2: Critical Point

33: Liquid Phase of VLE
24 Liquid Crystal

13: Glass

34: Vapor Phase of VLE
27 Superheated Vapor
21: Nematic Liguid

39: Liquid Phase of 5LE
0: Unknown

1: Solid

4: Solid-Gas

5: Solid-Liquid

&: Solid-Solid

&: Solid-Liquid-vapor
10: Crystal 1

11: Crystal 2

12: Crystal 3

15: Plastic

16: Crystal 2 = Crystal 1 #

Figure 11: States Drop
Down Menu

DDB Edit Pure Data 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:

DDB Edit Pure Data 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. DDB Edit Pure Data is unfortunately currently not able to check these
possible problems.

4.8 Measurement Method

The list of methods for the pure component properties data bank is extremely
long since it more a collection of random strings imported from many
sources than a man-made validated list of methods.

Measurement Method:
1080 Entry not evaluated by || i F3
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A method can be selected by the Select
button or by double-clicking the line.

. Methods Editor - I'r: Tk S0 "0 rew

| | | By Open Prvate | [ Select Open Private resp. Open Public allows to

Eind switch a public and a private method's list.
|| | [}: firzt [}: next [}: DIENIOLE

Pyknometer

Isoteniscope

Calorimetry
Capillary Tube
En Absolute Hot-Wire Method

Maximum Bubkle Pressure

Ebulliometer
Lambert

= B T e B = R R e I e

—_
[um]

Unknown W

Figure 12: 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 14: No constant
Unit of Constant Property:
0: 5C LT

Figure 13: 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.

In this example we have two columns — a temperature and

T ] a viscosity column.

Factor: 1 Factor: 1
Error: 0 [K] [ pemove ||Error: 0 [mPas] | pemaove

323 2,15
3258.84 2.04

Figure 15: 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”).
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The button Plot 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 Show DDB
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.

"™ Plot Dialeg — O *
E-trﬁ Copy | Frirt | E Show DDEB Sets
Abzzizza Ordinate Scales
0=>1T v 1= avis ~ Ty Palyromial Fit Deviations
Dizplay PCP databaze values
Ref. |[1 £5501] Dionizev D.E., Zh.0bshch khim., 3(3], 976-389, 1933
Ethylenediamine 7 Dynamic Viscosty
25 i
24 4
&
2.2 m
2 & m
1.8
]
w16 ' &
H AR
E 4]
5 g ' o
121 l
3
1 ! *
Yo
08 e %,
06 ¥ & -
e e o
0.4 & 0.
LTI .
0.2 4 L
280 300 320 340 360 380 400 420 440 460 480
TIH]
x: 273.1499939 y: 2.702000141 Data Set: 310325 [0] / Liquid

Figure 16: Plot

The buttons Copy and Paste allow to copy and paste the data grid to and from the Windows clipboard — for
modifying data outside DDB Edit Pure Data e. g. in a spread-sheet.

Copy to Clipbeard (Complete Grid)
Paste from Clipboard

The data grid has a context (pop-up)
Ctri+C menu with some additional functions.

e The functions do not change the column

Paste from Clipboard into Cleared Grid at Top/Left Position Ctrl+B

Paste from Clipboard at Current Position Ctrl+V

specifications, they only 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 17: Data grid context menu
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5 Saving Data to File
After selecting the Save button a standard Windows save dialog is used to determine a filename.
The filename extension must be “.ol”.

DDB Edit Pure Data 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 DDB Edit Pure Data automatically stores another files with the same name but different
extension.

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

6 Adding Data Sets to the Private Databank

YW Add to PCP
This dialog might need some
- PCP Database Modification = O X seconds to be responsive because
, the program searches initially for
OR Filels] deleted sets.
=& . .

The list of deleted sets is necessary
Mode Store in because DDB Edit Pure Data offers
® Append gm’[?;::?: an option to overwrite previously

() Replace [Specify Sets) removed data sets.

10765 public empty sets. 0 private emply sets,
Highest datszet number in private database: 0
Highest dataset number in public database: 365483 Diisplay

3, Add to PCP Database Witter

Datazets
[CEEEN corens |

Mumber Component |F‘01r|ts Ref. Store at B% Gelect Al
5 2 1 Append

Bo* Select Mone

[iig F.IL':[,J
D atazet
to be

replaced

Figure 18: Adding data sets to the data bank.
The following steps are necessary to add datasets to the pure component properties databank.
First Step: Select “QRX” or “QR” files

QR File(s)
| &
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The program uses a standard Windows open dialog. After the data sets have been loaded the program displays
the number of data sets found (“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

the file will

1. Append: All

datasets

found

in

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).

Third Step: “Input by” specification.

IM Comments

Mumber Companent |F'n:|ints |REF. |5tore at | ~ % g elect Al
|v 11217 5 42134 Append
O0r

Select M
V2 11217 3 42134 Append S e
v 3 11217 12 42134 Append Diizplay

D atazets
v 4 11217 15 42134 Append to be

replaced
W5 11217 16 42134 Append
3 11217 15 42134 Append W

Im Comments

Figure 20: Data set list — append mode

Mumber |C-:umpu:unent |F‘|:|ints |REF. |5tc:re at | L]
v 1 11217 3 42134 1

v 2 11217 8 42134 2

v 3 11217 12 42134 3

v 4 11217 15 42134 17

¥ 5 11217 16 42134 166

¥ 6 11217 16 42134 223

Figure 19: Data set list — replace mode

B Select Al

B2 Select Mone

Diizplay

E D atazets

to be
replaced

Every dataset has a two-character signature for the specifying the editor of the data sets.

The button Display Data Sets to be 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

DDB Edit Pure Data
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A last question has to be answered:

After the data sets have been
added DDB Edit Pure Data
displays a protocol which shows
the old data set count and some
details of the new data sets like
the reference and component
number, the property code and
the data set number.

Confirm o

o Please confirm;

Mode: Replace (Specify Sets)
User: AC

Database: Private Databasze

Figure 21: Confirm write access

Cancel

D atazetz  Comments

Searching empty (deleted) set3... A
File/s contains 1% dataset(s)
Working on set 1 (RefNo: 42134
Writing: BReflNo: 42134 Comp: 11217

Comp: 11217 Prop: 34
Prop: 34 SetlNo: 1

Figure 22: 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

Please enter datazet numbers [negative numbers for private setg);

20000 20222 17865

3 Mumberds

= Load Dataset Mumbers

@ Al Dratazet Mumbers from a Reference

Figure 23: Edit window

The program opens a separate edit window for every data set entered in this dialog.
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"8 Modify Single Set: 17865 [0]

ol =aillls6 Acetaldehyde dibutyl acetal | W Internat.Temp. Standard ~ Input By:
o W]
Property | 2: Vapor Pressure L rrEnown - -
Table Items
State |2 W Liquid
AportHad V 1: 1: Temperature ~ | 2| 2r Pressure A
Refe Mo. | 797 Conner A.Z., Elving P.1., 5| 1=}
eference Mo | [797] . gpr.J., | B | 5[5 nothing v a.
Constant Property |0 -Mone— W o 5.
Constant Value ICI
Measurement Method |1Nut Specified | =i Location: Dataset Number:
public w 17865
Purity ICI Purity Type |0: Percent

T P ~
[x] [kPa]
0,133322

361.45 2,57312
374.85 5.57238
333.95 3.39931
388,25 10,1358
398.35 14.4338
408.15 20,4333
408.85 21.2649 "

Comment:

Public DDB Folder: CADDBMAIN\DDBEY Private DDB Folder: CADDBEMAIN\DDBPRVY,

Figure 24: 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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The three buttons perform the following actions:

E Save
) Discard

Remove Row
Remove Row and All Below

Insert Row

Remove Column

Treat Values as Percent Errors
Fill Colurmn

Fill Colurnn with Constant Value from Header

Add Column with Constant Yalue from Header

Add Constant to Values in Column

Multiply Values with Censtant in Column

Split Dataset

Copy
Copy Column

Paste

Figure 25: Data grid context menu

Discard any modification

Several functions have been introduced due to common errors

in the database.

Save the modified data sets in the database.
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