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ChemSep Tutorial: Selecting Components

Ross Taylor and Harry Kooijman

This short tutorial is devoted to the one step common to every ChemSep simulation: The selection
of components.

If we click on Components in the list on the left of the ChemSep window we will see a screen that
might look something like this one:
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This is the part of ChemSep where we add and subtract components to be used in the simulation.
In what follows we describe how to use this panel.
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Near the top of the panel is the name of databank:

Component databank: Iu::'xu:hemsepl"-.pu:d"-.lite.p-:u:l = Browse |

To search for alternative databanks from which to load compounds click on the Browse button that
appears to the right. ChemSep databanks have the pcd (for Pure Component Date) file extension
and the databank that comes with ChemSep is installed in the pcd subdirectory under the main
ChemSep directory.

Once a databank has been selected a list of chemical names will appear in the white space on the
left of the Components panel as can be seen in the full screen shot above.

For many readers the databank that comes with ChemSep will not contain all the compounds of
interest, and you may have created your own additional databanks. In the event that there is more
than one databank in the current pcd directory. In the event that there are multiple databanks in the
same directory then typing *.pcd in the databank space:

Component databank: Ic:hchemsephpcd'\*.pcd == Browsze |

will allow ChemSep to display the names of all of the chemicals in all of the databanks as shown
below where compounds from the standard ChemSep databank (chemsep1.pcd) appear before
those in another databank called DIPPR801.pcd (ChemSep's version of the databank available
from DIPPR). In this case we see that the name of the databank is included in the list so that the
user will know from where the compound has been selected.

Compaonents in databank:

Mame N
chemsepl:1-phenyinaphthalens
chemsepl:H-hexadecane _I

chemsepl:Chryzene
chemsepl:Ciz-decahydronaphthalene
chemsepl: Trans-decahpdronaphthalens
chemsepl:Methyl tert-butyl ether
chemsepl:Methyl tert-pentyl ether
chemsepl: 2-methyl-2-butanol

DIPPR 20 :kethane
DIPPR20T:Ethane

DIPFRE :Propane

DIPPR 207l sobutane
DIPPRE0T:MN-butane

DIPFRE0T M -pentane
DIPFRE0T:|zopentane

DIPFRE0T :Heopentane
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Selecting components by scrolling up and down this list can be rather a chore (the file
chemsep1.pcd has nearly 200 compounds included, but DIPPR801.pcd has nearly 2000
compounds. If we type (any part of) the name of the compound(s) of interest ChemSep will list only
those chemicals whose name includes the (partial) name. For example, if we type “acid” the list
collapses to show:

Find Iacid

Compaonents in databank:

Mame -
chemszepl:Mitnic acid
chemzep]:Acetic acid
chemzep]:Propianic acid
chemzep] :MN-butyric acid
DIPFRAE0T:Pirnaric acid
DIPPRE0T ;| zopimaric acid
DIPPRAE0T:Formic acid
DIPFPRA0T :Acetic acid
DIPPRE01:Propionic acid
DIPFPRAE0T:M-decanoic acid
DIPPRAE0T:Oxalic acid
DIPPRE01:M-butyric acid
DIPPR 0T : 2-methylbutyric acid
DIPPRE0T:M-pentanoic acid
DIPPRAE0T:M-nonanoic acid
DIPPR 207 ;| zobutyric acid
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The white space that fills the lower right “quarter” of the components panel lists just those
compounds that have been selected to be included in the simulation. Between the lists of available
compounds and selected compounds is a column of buttons. The purpose of these buttons is
explained below.

cp Add
40 Remove

Substitute
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- Down

Add Mew

Pzeudo's

Adds compound selected on the left to the list on the right.
Removes compound from list of previously selected compounds on right.

Replaces compound selected on right with compound selected at left.

Moves compound selected at right up one place in the list.

Moves compound selected at right down on place in the list.

Initiates web search for additional compounds and launches database manager.

Launches window for creation of pseudo-components.



Advanced Search

There is one more feature of the Components

panel that deserves discussion (even though we

admit that we hardly ever use it ourselves). That is the Advanced search check box. Click in this
box and the upper section of the panel changes appearance:

Component databank: Il::"-.l:hemsep"-.pcd"ﬁ.pcd

Find | Filter: |-

Components in databank:

Sart
@ T emperature |30.330 | [oF] —I
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Selected components in simulation:

This feature allows us to search the databank for compounds based on criteria other than their

name. Click on the drop down list by Filter to brin

Formula
Clazz
Indesx
Mame
Structure
F arnil

Critical pressure
Critic:al valurme

g up a long list:

| temperature

Critical compressibility factor
Maormal bailing paint
Melting point

Triple paint temperature
Triple point preszure

[ |

The illustration above shows just a small portion of the entire list of properties that can be used as
a basis for selecting compounds. In all, there are more than 50 properties that can be used as a
basis for selecting compounds. For example, if we select Critical temperature as shown above then

the list of compounds on the left appears as follows:

Companents in databank:

| Critical temieratwe ’ MHame
A

150,860 Argon

h84.150 Bromine

5AE.300 Carbon tetrachlonde
132850 Carbon monoxide
042410 Carbon dioxide

552 000 Carbon dizulfide
455000 Phozgene

R04.000 Trichloroacetyl chlon
324 530 Hydrogen chloride
417.000 Chlarine

423850 Hydrogen iodide
331900 Hydrogen

E47.140 W ater

A73R30 Hydrogen sulfide
405,400 Arnmonia

444000 Meon

B30 0NN Blibrie acid LI



Click on the Normal button (upper far right) to switch the order of the columns:

Components in databank:

|Name ’Eritical bernperature |;
132,450 | |

Argon 150.860
Brornire h34.150
Carbon tetrachlonde | 556,300
Carbon monowide | 132,850
Carbon diozide 304210
Carbon dizulfide A52.000
Phozgene 455,000

Note that the Normal button now says Reverse. Click on this button again to show the list in its
original form.

Click on Sort to sort the compound in order of their selected property value:

Compaonentz in databank:

|Name ’Eritical ternperature |;
33.1900 [

Meon 44,4000
Mitrogen 126.200
Air 132,450
Carbon monoxide | 132,850
Argon 150860
Ospoen 154.580
Mitric oxide 130.000
Methane 130.560
E thwlene 282,340
Carbon diozide 304.210
Ethane 305,320
Acetlens 308.300
Mitrous oxide 303600
Hydrogen chloride | 324.650
Fropulens 364850
Fropane 363830
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Sort now appears as Unsort; click on this button again to see the list in its prior order.



It is also possible to select compounds based on their values of temperature dependent properties.
Select the desired property from the drop down list

|deal gaz heat capacity j

Liquid heat capacit -
|deal gaz heat capacity

Second vinal coefficient

Liquid wizcosity

Wapour viscozity

Liquid thermal conductivity

Wapaur thermal conductivity J

Surface tenzion

|deal gaz heat capacity [RPF)

Heat of formation

Antoine

Liquid wizcosity [RPS)

COSTLD characteriztic wolume M
Lennard Jones diameter

| annard lnnes e ;I

and fill in the temperature at which the property is to be evaluated in the box provided (the units
displayed to the right of the box are the currently selected temperature units)::

Filter: [ A mal /K] @TemperaturelEU.ESD [aF]

cal gas heat capacity

The list of available chemicals will now show their names along side the values of the selected
properties

Compaonentz in databank:

|Name ’Ideal gas heat caEaI;
207349 I

Meon 20786.0

Hydrogen 28919

Hydrogen indide 2914219

Hydrogen chlonde | 29159.3

Ar 29174.5
Mitrogen 292144
Carbon monowide | 29296.0
Dwpaen 297933
Mitric oxide 09353
W ater 336964
Chlorine 339340
Hydragen sulfide 42882
Brormine IR707 A
Arnrnonia I_71e8

Hydrogen cyanide | 358455

Farmaldehyde BT R
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Adding Compounds Not in the Databank

There will be many occasions when the available databanks do not contain all of the compounds
needed for a simulation. It is times like that for which the Add New button was created. Click on
this button (near the bottom of the central vertical row of buttons) and you will be asked if you wish

to create a new library:

9 Create new library c:\chemsepl\pcdiuser pod

x|

Click on yes and, if your computer is connected to the internet you will be asked another question:

Specity name af new companent to zearch web infa

|

[
o]

Cancel |

Type in the name of the compound of interest and ChemSep will do two things, it will search the
databank of NIST (National Institute of Science and Technology) for data and load what is
available into a new data record. Simultaneously, it will start our own physical properties data

management program:

EhemSep PCDmanager - uzer ped
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However, using ChemSep PCDmanager is a story that we leave to its own tutorial.
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