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ChemSep 6.2 saw the introduction of a completely new pure compound data manager that we call
PCDmanager — PCD is short for Pure Compound Data.

To access the databank manager open ChemSep and go to the Databanks menu. Select Pure components data
(PCD/PCT) as shown below.

|Qatabanks Tools Help

@ Pure componentz data [PCO/PCT)
Pure component ibrary (LIB]
Group contribution data [GCD/GCT]

Interaction parameter data [IPD)

Internals layout data [ILD)
This will start the databank manager looking like this:

_loix]

File Edit Tools Help

(S el < 0 components loaded:

Components (0]

Companent |Eritical| Molecular | T Eorrelationsl Group Datal EOS I Miscellaneousl Log I

Key IVaIue

M arme

Index

CAS number

SMILES

Structure

Molecular weight (kg kmal]

Family
Formula
ab lp | > Hemovel
<% Do | Add Mew |
Search I
- hiot matched - Fird 2 |
| <no file> v

To view and/or edit the physical property data in an existing data file go to the File menu and select Open.
Select a pcd file (the default file name that comes with ChemSep is chemsepl.pcd and will probably be visible in
the file open selection window).



Finding Compounds

Once a file has been loaded the left hand portion will display a list of the compounds included in the databank.
You may scroll up and down this list to find compounds of interest. You can also use the keyboard to find
components; PCDmanager will recognize key strokes and select compounds that match the string of characters
that have been typed. In the image below we show this portion of the screen after a successful search for
Benzene.

Components [134];

b -dichlorobenzene ;I
Q-dichlorobenzens
P-dichlorobenzens
Bromobenzene
tonochlorobenzens
|odobenzens
Mitrobenzene
Benzene

Phenol

Aniline
Cyclohexanone
Cyclohexans

1-hexene LI
2 Up £ Down

> Remove Add Mew

Search ||

- nat matched - Ferrd et |

The position in the list of compounds can altered using the up or down arrows. The entire record of all the data
available in the pcd file for benzene can be erased using the Remove button (with the red X). Note that the
PCDmanager has a complete Undo facility and even completely deleted compound records can be recovered in
their entirety.

The Search cell in the image below permits compounds to be found using more sophisticated criteria than their
names (or parts thereof).

As an exercise to see what is possible trying typing the following strings into the Search cell (click on Find Next
several times after each string):

C6 (be sure to use capital letters)
Tc=300-400

CH3CH2

403

(C)

56- (don't forget the dash)
Mw=100-200



Pure Compound Constants

The pure compound property constants are recorded for each compound appears on a series of tab sheets in
the right hand portion of the PCDmanager window. These panels are displayed below for benzene. Please
review them to learn what properties are recorded in the ChemSep pure component data files.

A complete list of property constants is provided in Appendix A.

Component Panel
—Benzens
Campanert I Critical I b alecular I T Carrelations I Graup Data I EOS I Mizcelaneous I Log I
K.y I"v"alue
Mame Benzene
Irdes a01
CAS rumber 71-43-2
SMILES clooooc]
Structure -CHCHCHEHCHEH-
Malecular weight [kakmol] Fa1140
Farnily M-ALKYLBEMNZEMES
Forrnula CEHE
SPNONLME:
benzal benzalene bicarburetofhydrogen carbonoil coalhaphtha cyclobexatriene mineralnaphtha motarbenzal
phenylhedride pyrobenzole

The Component panel displays the most basic information about the compound, its name, index number
(usually this is the index number assigned by DIPPR), its CAS number, SMILES string, structural formula,
molecular weight, family (from the DIPPR list) and formula. The formula is constructed from the structural
formula and cannot be entered from the keyboard. With that sole exception all of the other entries can be
altered simply to clicking in a cell to the right and typing a new entry. To accept a new entry press Enter or click
in another cell.

At the foot of this tab page is a list of synonyms for the compound on display. These synonyms are from the file
chemsep.syn that is located in the pcd subdirectory. This is a plain text file that can be edited using a text editor
(such as Notepad, but not Word).



Critical Properties

—Benzens
Component  Critical | b alecular I T Comelations | Group Data I EOS | Mizcelansous I Log |
Fey |"v‘alue
Critical temperature [K) hE2.080
Critical pressure [Pa) 4.89500E +06
Critical wolume [m3/kmaol] 0256000
Critical compressibilibe Factor [ ] 0.268000
M aormal bailing point (K] 353,240
felting point [K] 2ra.ea0
Triple point temperature (K] 278680
Triple point pressure [Pa) 476422
E stimate:
IEIick here ta estimate properties ;I Apply |
" Order by property ¢~ Order by methaod

This panel displays some of the most important properties, namely the critical constants, normal boiling point,
melting point, and the triple point temperature and pressure. The critical constants are needed in any
application of an equation of state to estimate thermodynamic properties.

Note the white line near the foot of this panel that says Click here to estimate properties. As this line suggests,
you can click here to obtain estimates of the various properties that are listed on this panel (the same
opportunity to estimate properties is available on several other panels). This ability to estimate missing
properties is one of the most valuable aspects of PCDmanager.



Molecular Properties

~Benzene

Componemt I Critical  Molecular | T Comelations I Group Data I EOS I Mizcelaneous I Log I
ey |"Jalue |
Liquid malar volume at normal boiling paint [m3dkmal] 0.0334100
Acentric factor [ ] 0.203000
R adius af gyration [m) 3.00400E-10
Solubility parameter [zqrtl) fm3]) 187000
Chpale moment [Coulomb. my) 0.000000
Wan der Waalz volume [m3dkmaol] 0.0424000
Wan der \Waalz area [m2/kmol)] E.00000E +03
|G heat of farmation [JAkmol] 8.28800E +07
|G Gibbs energy of farmation [J/kmal] 1.29600E +03
|G abzolute entropy [JAkmol ) 263300
Heat of fugion at melting point [J/kmol) 9.36600E +0&
Heat of waporization at normal boiling point [ mal] *
Standard niet heat of combustion [JJAkmol] -3.13600E+09

E ztimate:

j Apply |
* Order by property = Order by method

Perhaps the most important property on this panel is the acentric factor. This property is widely used in the
estimation of other physical properties. If the parameter is not available, it is set equal to zero.



Equation of State Parameters

—Benzene

Enmpnnentl Eriticall Mu:uleu:ularl T Eu:urrelatiu:unsl Group Data  EOS Miscellanenusl Log I
ke I‘v’alue I
SRE. acentric factar [-] 0213670
API-SREK #1 [+ *
API-SRE 22 [ -0.000372000
Idzer1 ] *
Chao-Seader acentric factar [-] 0.213000
Chao-Seader zolubility parameter [zartf /m3]] 187368
Chao-Seader hquid volume [m3.kmaol] 0.0334000

E stimate:

ﬂ Apply |

Some models make use of a special value for the acentric factor sometimes referred to as the SRK acentric
factor. If available that value is displayed on this panel. If it is not available then ChemSep will automatically
assume that the SRK acentric factor is equal to the acentric factor displayed on line 2 of the Molecular
Properties Panel. This panel also displays the parameters for the API version of the SRK Equation of State (if
available).

Finally, this panel also shows the special values of the acentric factor, solubility parameter, and liquid molar
volume that are used in the Chao-Seader models for thermodynamic properties. In the event that the cells for
the Chao-Seader parameter contain a * then these parameters are set equal to the values listed on lines 1, 2
and 4 of the Molecular Properties Panel.



Miscellaneous Properties

—Benzens
Compaonent I Crritical I Malecular I T Correlations I Group Data I E0s  Miscellaneous I Log I

ey I"u-"alue
COSTLD charactenstic walume ] [m3dkmol] 0.256390
Lennard Jones diameter [m) R.FR303E10
Lennard Jones energy (K] 320607
Rackett parameter [ ] 0.269800
Fuller et al. diffuzion wolume [ ] 90 9600
Surface tenszion at nomal boiling point [M/m) 002110283
Parachar [kal /4. m3d21 428 mal] 0.0367000
Specific: gravity [ ] 08826119
Charge [ ] 0.000000
Wilzan salurme [madkmol] 0.0834100
UHIQUAC T[] 318780
UMIGUAC q () 240000
UMIQUAC g' (] 240000

This panel displays a number of other properties that did not fit on the other panels.
The UNIQUAC parameters are needed if the UNIQUAC model is to be used to estimate activity coefficients.

The parachor is a property used in the prediction of surface tension. If not available in the databank it can
sometimes be estimated from the surface tension correlation that is available for many compounds (see
Temperature Dependant Properties).

The Lennard-Jones parameters are available for few compounds. They are used in the estimation of transport
properties. If unavailable, they can be estimated from critical properties.

The Rackett parameter is used in the Rackett model for liquid density. If not available, it is set equal to the
critical compressibility.

The COSTLD volume is used in the estimation of liquid density. If not available, it is set equal to the critical
volume.

Log Panel

The log tab panel records changes that you make to the pcd file. The log can be saved on exit so that you can
retain a permanent record of your changes. As an exercise click on one of the panels that display property
constants, change one of them (any of them) and then click on the log panel to see what it displays. To return
the data record to its original value click Ctrl-Z. Click again in the log panel to see what has changed.

As a second exercise, use the Remove button in the left-hand quarter to erase the record of a compound. Check
to see what appears in the Log panel. Restore the compound record using Ctrl-Z.



Temperature Dependent Properties

Many pure compound properties depend on the temperature. PCDmanager has a special tab page for these
properties.

Solid denzity

Ligquid density

W apour pressune

Heat of waparization
Salid heat capacity
Liquid heat capacity
|deal gas heat capacity
Second viral coefficient
Liquid wizcoszity

Warnnnr wizenein

W apour vigcogity

Liquid thermal conductivity
" apour thermal conductiity
Surface kengion

|deal gaz heat capacity BFF
Heat of formation

Liouid wigcosite BPS

Select one of these properties to show the property constants and a table of (calculated) values of the selected
property. The value on the Table tab that is highlighted by the blue background is at the normal boiling point.
Select the Plot tab to display a plot instead of the table. Right click on the plot to display an overlaid menu of
options to format the plot to your taste (as shown below). These plots can be copied into other applications
such as word processors and spreadsheets.

@ ChemSep PCDmanager - chemsepl.pcd = IEI ILI
File Edit Tools Help

|mfiormation: IChemS ep vE pure component data - adapted from Properties of Gases and Liquids Sth Ed. - Copyright [¢] Harry Kooijman and Ross Taplor [1988-2009). Re-use iz
Components (134): —afater
ii' j Component I Critical I Molecula Group Data I EOS I Miscellaneous I Log I

rgon
Eromine =
Carbon tetrachloride I\,-'apou, pressure =l Table Flot I Settings | Data | Import | = I
Carbon monoside
Carbon dioxid i - il izt | i |
E::bg: d:gzifidee Key |Value Click Left=mark/zoom, Right=settings [~ Ln  Copy Fit
?Ijo;i_:jene | chimid EqMo. 1m ﬂ

richloroacetyl chlorde B
Hycogen gt T min [K] 263150 Wapour press > T
Chlorine T max (K] E47.290 Temperature axis # Mazirnum
Hyg:ggzﬂ odde A 38.515 20 Data b Inkerval

B 8R30.F L Line »  # Small tics
H_l,ldrog_en sulfide C 10,994 F Title Title:
Ammonia ; [ Axii Font + color Toggle notation
Heon ] 0.0000083663 =1 -
Mitric acid £ 2 w o[ Grid color Toggle scale
Mitric oxide = | Background color
Mitrogen dioxide r Recat plat
Nitrogen 107 e5 plo >
Mitrous oxide Gepmy et &5
Oxpgen
Sulfur dicside =]
0s
2 Up | X Remaove |
& Down | Add Mew | ank ——/_/
300 400 00 EO0
Search I TG
Estimate:
Firnd Hext |
- hiot matched - I j Apply |
INO data checking Vl
| C:AChemSepl2hpodichemzepl. pod s




The Plot tab selected in the above illustration displays the selected property function graphically. The Table tab
shows the same information in table format:

Table IF'Ic't | settings | Data | Impont | = |

TIK] | Fa | ﬂ [~ Mass densities
263,150 205,905 5
270990 391.291
278,823 712465 . I

286 669 124771 Arorts |51

294 508 210878

302,348 345007

Jn1as B47a 73

38027 24E5.E7

325,867 127859

333706 18720.0

341 546 270639

349386 82387

87225 530489 ;I

The Settings tab shown below left displays the plot title information and the axis characteristics.

The Data tab shown below right displays the information on the Plot tab. This is the same set of numbers that
appears on the Table tab, but we can also see that the line settings for the plot also are displayed. We will
return to this tab below.

Table | Plst  Settings IData | import | = | Table | Plot | Seftings Data Ilmportl = |
Title |'rv'apnur pressure [Pa) Name ﬂ
Color 16711680
Fant IAfiaI Colors IGrid IBack Line thicknes 1
; Symbal il
Axes line thickness |1_'£ v Grid Reset | H-auiz 1
-amis 1
A o 263150 206,905
e e 270990 391241
Start 26315 Start 10992934 373 879 712 465
:End l 15:;.29 :—:nd I ;:I3I:I'|D=1-D£1EIED?E+[ 286 GRS 1247 71
T”_te’“a 5 T”_te“'a 2 294508 210878
el _ £ — 02348 3450.07
Hatation Fixed MHatation Scientific
- - F0.18a B478.79
Scale Lirear Scale Linear
38027 3465.67 j




The Import tab allows PCDmanager to import data from a properly formatted text file. Click on the Open folder
symbol on the Import tab to find the appropriate file and read the data. We see in the illustration below that
PCDmanager can read plain text files, plot files created by ChemSep, and DIPPR text files.

Load temperature correlation data 2| x|

Lok in: | DIPPREM_Ful x| e ®EcekE-

i] Farnilyz
ﬂ Farnilykest
3 Makes

3 Refs

i] Saurce

S files [*.xmi)
File name: Text files [* bt [ oeen ]

1S NS Plot files [* k]
Filesof type:  [DIPPR files [*.dat] [ Cancel_|

If (and only if) you have the full DIPPR source file available you may open it with this feature and import the
actual data points contained therein. The Import tab will then display a list of the data points found (in this case
we show the vapor pressure data for water).

Table I Plat I Settingsl Data  Impoart |= I

El X | Fit | ﬂl [ Auto-Reload

Turitz=Fk; ¥unitz=Fa; -
dz=47
T=273.10 p=6.1075E +02:

T=283.10 p=1.2276E+03;
T=233.10 y=2.3373E+03;
T=32032.10 p=4.2432E +03;
T=313.10 p=7¥.376VE+03;
T=323.10 p=1.2339E +04;
T=3332.10 p=1.9924E +04;
T=343.10 y=3.116VE+04;
T=353.10 y=4.7364E +04;
T=363.10 p=7.0110E+04;
T=373.10 y=1.0132E+05;
T=383.10 p=1.4327E+05;

T=393.10 y=1.9353E +05; -
< LIJ
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We now return to the Data tab and see this (the window has been stretched to accommodate the additional
data).

Tabls I Plot I Sefiings Data |Im|:u:urt| = |
Name Name 47 Name 175 Namme 2303 ﬂ
Color 16711680 | Calor 255 Calor 2585 Colar 255
Lire thicknes 1 Line thicknes 0 Line thicknes 0 Line thicknes 0
Symbaol 1] Symbaol 1 Symbol 2 Symbaol 3
H-anis 1 H-anis 1 H-amis 1 H-auis 1
-axis 1 r-amiz 1 r-amiz 1 f-amiz 1
263180 205,905 2731 B10.75 27318 E10.49 2731E B11.73
270990 391,291 2831 1227 R 28315 127 6 27415 B57 16
278829 V12465 2931 23373 29315 2339 27815 ave6
286.6R9 124771 3031 42432 03715 4248 28315 12281
294,503 210878 Cikch| VATET 3315 7354 28815 17056
302348 345007 3231 12339 32315 12349 29315 23388
no1aa 547879 3331 19924 33315 19940 29815 NE3T
NB02F 2465, E7 3431 ME7 4315 1150 0315 42455
325,867 1275549 CiTch | 47364 Cic L] 47350 30815 BEZE.7
333706 187800 3631 7o 36315 70140 31315 7aE1.4
31 546 270639 a3 1320 a7as 101350 IRl 9589.8
349386 823/ T 3831 143270 8315 143270 32315 12344 ;l

The first two columns show the same information we saw before, the numbers having been computed from the
correlation used to estimate, in this example, the vapor pressure of water. The additional columns (taken two at
a time) show the experimental data that was imported from the DIPPR source file.

Returning to the Plot tab we now see the data superimpose on the correlation.
Table Plat |Setting$| Data | ImpDrtI = I

Click Left=mnark/zoom, Right=cettings [ Ln Fit

L ¢|4'|.|'
20— 175
+ 2309

Loy e

(MET)
(i}
"

EI.Sg gmﬂﬂ

oo -Hﬁﬁliﬂ-ﬂﬂﬁﬁﬁﬂﬂn

\
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A word of caution about temperature dependent parameters is in order. You can select the equation used to
calculate the property as well as enter the limits. The equations available are listed below. All temperature
dependent properties require the temperature in Kelvin. Note that some equations use a dimensionless
temperature.

Temperature Dependent Property Correlations

Number |Equation

1 Y=4

2 Y=A+BT

3 Y=A+BT+CT’

4 Y=A+BT+CT’+DT’

5 Y=A+BT+CT’+DI’+ET*

10 Y=exp(A—B/(T+C))

11 Y=exp(A4)

12 Y=exp(A+BT)

13 Y =exp(A+BT+CT?)

14 Y =exp(A+BT+CT’+DT)

15 Y =exp(A+BT+CT’+DT’+ET")
16 Y=A+exp(BIT +C+DT+ET?)
17 Y=A+exp(B+CT+DT*+ET?)
45 1 1 1 1 5

Y=AT +=BT*+=CT’+—DT*+=ET
2 3 4 5

75 Y=B+2CT+3DT’+4ET’

100 Y=A+BT+CT’+DI’+ET*

101 Y=exp(4+B/T+CInT+DT")

102 Y=AT®/(1+CIT+DIT?)

103 Y=A+ Bexp(—C/T")

104 Y=A+BIT+CIT+DIT*+EIT’

105 Y:A/BIHFT/C)"

106 Y=4 ( 1 _TV)B+CT,,+DT,2+ET,3 Tr:T/TU

12



2 2

114 Y=A*lt+B-2AC1—ADT'—C’T/3—-CD7*'12-D*T’I5 1=1-TIT,
115 Y=exp(A+BIT+CInT+DT*+E/T?)
116 Y=A+Bt""+C"+DT+ET"  1=1-TIT,
117 Y=AT +BC/tanh (C/T )+ DE/tanh(E/T)
120 Y=A—B/(T+C)
121 Y=A+BIT+CInT+DT"
122 Y=A+BIT+CInT+DI*+EIT’
207 Y=exp(A—BI/(T+C))
208 Y:10(AfB/(T+C))
209 YZIOA(I/T—I/B)
210 Y:10A+B/T+CT+DTZ
211 _7\?

i

A special note about the Antoine equation which has the following form:

lant:A—Tf;C

P, is the vapor pressure. ChemSep requires the temperature to be specified in Kelvin and returns the vapor

pressure in Pascals. Parameters from other sources may need to be converted to this form of the equation
before being entered in the databank.
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Interface Settings can be found on the Tools menu:

@ Interface Settings

Acentric: factor

R adiuz of gyration
Solubility parameter
Dipale moment

Yan der Waalz valume

Wan derWaals area

—Unit
Ky I"v"alue Iﬂ
Temperature A
Critizal temperature K.
Crtical pressure Pa
Critical waolume 3 kol
Critizal cormpressibility fachar
Mormal boiling point k.
b elting point K.
Triple point temperature K.
Triple point pressure Pa
b alecular weight ka/krmaol

Liquid molar wolume at normal boiling poir m3/kmal

m
gqrth Ym3]
Coulamb.m

3k mol
2 Mk rainl

—Path
Ky " alue I
GCD path c:hprogram filez chemzeplBy F0Npdh
Scriptz path c:hpragran files\chemzeplBy F0NRIRY
Help path c:hprogram fileshchemszeply 7Fhhelph,
Synonyms file c:hprogram files chemzeplEy 70Npodhchemszep. syn

—T Carrelation Plok

v Awititles W Gnd

[ Smalltice [~ E notation # Tics I4

Thickness I-I Faont I.-’-‘-.rial

|Griu:|

Colors: I.-’-‘-.Hii IEack ILine IData

IIIKl

Cancel |

The paths section at the bottom simply tells PCDmanager where to find certain files. Normally you will not

need to change the settings in this panel.

The data in the pcd file is recorded in SI units (with the sole exception that we use kmol rather than the more
correct mol for molar amounts). However, data can be displayed (and entered using any convenient units. The
units panel summarizes the set of units used for displaying each of the properties shown on the other panels.
You can change the units simply be replacing the existing unit string with your preferred alternative. For
example, to see the critical temperature in degrees Fahrenheit rather than the default Kelvin simply replace the

K with an F.
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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. There are several ways to add a new compound to an existing (or new) databank:

1. Direct entry of data from the keyboard

2. Importing data from the Web

3. Importing data from a PCT (Pure Compound Text) file. See, also, Appendix B.
4. Importing data from the DIPPR databank.

Creating a New Compound Record

Click on the Add New button (near the bottom of the central vertical row of buttons) and you will be asked if
you wish to create a new component:

Type the name of the compound into the window that appears:

x

Specify nhame of new component

ITestEDmpDund

] I Cancel |

Click OK and a new record will be created for this compound:

@ ChemSep PCDmanager - chemsepl.ped - |E| |£|

File Edit Tools Help

Information: IEhemSep 6.2 pure companent data - Copyright (2] Hary Kooijman and Ross Taylor [2010] - hitp:/Awes. perfoundation.org/artiztic_licenze_2_0

Components [195):

rTestCompound
Bipheryl 2| | Component | Critical | Malecular | T Conelations | Group Data | E0S | Miscellansous | Log |
N-dodecane
Fluorene
N-tidecane Key |\"I‘E'|u'3 I
Phenanthrens Marne TestCampound
N-tetradecane
N-pentadecane Inde: 17645
Flucrarthene CAS number
Purene
1-phenylnaphthalens SMILES
N-hexadecane Struchure
Chryzene - x
Ciz-decahydronaphthalens Mole.cular weight [kg/kmol)
Trans-decahypdronaphthalene Farmily :
Methyl tert-butyl ether Formula
ety tert-pentyl ether J

2-methEI-2-bulanol |

& Up | ¥ Remove |

<> Down | Add New |

Search Ibenzen

match: name

| C:AProgram FilezhChemSepLBy?0hpedichenmsepl. ped [CHANGED]

15



Note that the name appears in the list on the left and in the topmost cell on the data panel to the right. The
name can be changed by retyping what appears on the right. An index number (created automatically by
PCDmanager) appears below the name. This too can be changed. All of the other data panels are empty; the
various constants can simply (or not so simply) be typed in to the various cells.

Do NOT forget to save the file once the record is complete.

Importing Component Data from a text file

PCDmanager can also export data one or more records to text files and, perhaps, more importantly, import
pure compound data text files. This means that it is possible to add compound data from alternative sources
using a semi-automated procedure. See Appendix B for more details.

Pure compound text (pct) files can be imported into PCDmanager from the Edit menu.

Undo Chrl+2
Redo Shift+CErl+2
Cuk CErl+
Copy k4
Paste Chrl+Y
X Delete Chrl+Del
Select all Chrl+A
Unselect all e+l
<% Move up Chrl+Up

W Move down  ChitDown

Add new
Weh import ChrH

Import From File

Update From File

Export ko File

Extract to file

The imported text file must have the format specified in Appendices B and C.
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Importing Component Data from the Web

If, when you click on OK after typing in a compound name and your computer is connected to the Internet
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. You will also be given the option of displaying the
NIST data page in a we browser. The images below are screen shots from the NIST page for benzene.

¥)Benzene - Moxzilla Firefox o =] ]
File Edit View History GBookmarks Tools Help
- c {RT I |_1'] |File:,l’,l’,ic:,I’ChemSEpL,l’nist-tmD.htm S I ~ | Google j“ !
B BEC SPORT BB BBC MEWS | Mews Fr... @M CNN,com - Breaking N... E 51.com - Mews and Sc... @ Intelicast,com - Curr... @@ MPR : Mational Public ... El Clarkson University - ... Eed
- - Standard Eeference Data COmline Chermig =
|\=1 3T, Mational Institute of Standards and Technolo@ I — —_— - hemistry
Data Prograrm Gateway Databases WebBook
Benzene

e Formula: CgHg
o Molecular weight: 73.1118
o TUPAC International Chemical Identifer:
© InChI=1/C6HG/c1-2-4-6-5-3-1/hl1-6H
o Download the identifier in a file.
o CAS Registry Number: 71-43-2
¢ Chemical shucture: C6HE
This structure iz also available as a 2d Mol file or as a computed 3d Mol file
¢ Isotopomers:
o Benzene-dé
o Benzene-dl
o Other names: [6]Annulene, Benzol, Benzole, Coal naphtha, Cyclohezatriene; Phenyl hydride, Pyrobenzol, Pyrobenzole, Benzolene;, Bicarburet of hydrogen,
Carbon oil, Mineral naphtha, Motor benzol, Benzeen, Benzen, Benzin, Benzine, Benzolo, Fenzen; Mitration benzene, NCI-C55276; Phene, Fera waste number
T019, T 1114, Annulene
¢ Information on this page:
o Gas phase thermochemistry data
o Condensed phase thermochemistry data
0 Phase change data
o Beferences
o Notes [ Error Repott
¢ Other data available:
o Eeaction thermechermistry data: reactions 1 to 50, reactions 51 to 98
o Henry's Law data
o Gas phase ion energetics data
o Jon clustening data
o [R Spectrum
o MMass spectrum {electron ionization
o W Visihle spectrum
o Vibrational andfor electrome energy levels
0 Gas Chromatography
o Fluid Properties
® Data at other public NIST sites:
o Electron-Impact Tonzation Cross Sections {on physics web site)
o Computational Chernistry Companison and Benchmark Database
o Gas Phase Kinetics Database
o ¥-ray Photoelectron Spectroscopy Database, version 2.5
e Options:
o Switch to calorie-based units

Data at NIST subscription sites:

o NIST ¥-ray Photoelectron Spectroscopy Database, version 4.0
o NIST / TRC Web Thermo Tables, "lite" edition (evaluated thermophysical and thermochemical data)
o MIST /[ TRC Web Thermo Tables, professional edition {evaluated thermophysical and thermochermical data)

| Done

Kl
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One important caveat: for some compounds NIST does not use a simple polynomial for the ideal gas heat
capacity. In those cases, the program does not load the NIST parameters.

¥ Benzene - Mozilla Firefox =10l x

File Edit Wew History EBookmarks Tools  Help

- c oy, I |_] |F\Ie:,l’,l’,l’c:,I’ChemSepL,l’nist-tmp.htm Sl |'|Guug\e ‘;.

OE BEC SPORT BB BBC MEWS | Mews Fr... ©N CNN.com - Breaking N... E SI.com - Mews and Sc.. @ Intellicast.com - Curr... @ MPR : Mational Public .. El Clarkson University - ... ke

Phase change data

Go To: Top, Gas phase thermochemistry data, Condensed phase thermochemistry data, References, Notes / Error Report

Data compilation copvright by the T.S. Secretary of Comnerce on behalf of the T.5.A. All rights reserved.

Data compiled as mdicated in comments:

TRC - Thermodynamics Research Center, NIST Boulder Laboratories, M. Frenkel director
B5 -E.L Brown and S.E. Stein

ALS-HY Afeefy, TF Liebman, and S E Stem

DRE - D E. Burgess

- 1.5, Chickos

DH-E 3. Domalski and ED. Hearing

Quantity Value Tuits | Method |Reference Comment

Thooit 3533401 K| AVG |biA Average of 147 out of 183 walues; Individual data points
Quantity Value Tuits | Method |Reference Comment

Trus 278.64 £ 0.08 K| AVG |biA Average of 57 out of 69 values, Individual data points
Quantity Value Tuts |Method |Reference Comment

Tiriple 2785+046 K| AVG |biA Average of 9 values; Individual data points

Quantity Value Tuts |Method |Reference Comment o
T: 562008 E| AVG |bVA Average of 36 out of 41 values, Individual data points
Quantity Value Uuits | Method |Reference Comiment

I 48.9+£04 bar| AVG |M/A Average of 24 out of 26 values, Individual data points
Quantity Value Uuits | Method |Reference Comiment

Ve 025+003 Vmol| AVG [IN/A Average of & values, Individual data points

Quantity Value Units |Method [Reference Comment

Pe 39402 moll] AVG (/A Average of 12 values; Individual data points

Quantity Value Units |Method [Reference Comment

L™ |33, £ 2 llimel| AVG (DA Average of & values, Individual data points

Enthalpy of vaporization

NygpH (kJ'mol) | Temperature (E) Reference Cominent

3072 3533 Iufajer and Svoboda, 1985

Enthalpy of vaporization

AqapH® = A exp(-oT) (1 - TP
SiapH" = Enthalpy of vaporization (kIfmol)
Ty = reduced temperature (T / T¢)

View plot Requires a Java capable browser.

Kl
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Importing Data from the DIPPR Compilation

ChemSep is not supplied with the DIPPR databank so you must have a separate license from DIPPR. If that is
the case you can use PCDmanager to make a databank that ChemSep can read. Proceed as shown below.

1. Start PCDmanager.
2. Click on File, click on New to create a new databank.
3. Click on Edit, select Import from file

PCD File Manager
Fil= | Edit Tools Help

Unda Chrl+2
[n  Redo shift+Ctri+z [
Cr Uk abr| 4
B Copy Chl+E [
Baste Chr [

X Delete k] +Del
Select: &l ZhrlA
mseleck &l Zhr L

4 Move up L ]

¥ ove down Chrl+-Down

Add new

el import Chrl+H
Import From File

Wpdate From hile

Add Pseudo Chrl+P

I Export component ko kile
Extract propertyborhile

4. Click on Files of type pull down list and select DIPPR files:

Import Pure Component Data (PCD) from File ﬂil
Look ir: IE} pod j = EF Ea-

Test ibranes [* pot)
Teut files [".tut)

Sep files [*.zep]
PCD libraries [*.ped)
L libraries [ «ml

- | -EI =]

File: marme: DIFEF files [*.dat] .

Files of type: Tent libraries [*.pct) h ﬂl
v
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5. Search for the file source.dat in the DIPPR databank installation on your computer.

Import Pure Component Data (PCD) from File e A

Laok irc | (5 Flat Files x| « B E-

Deszktop

1

ty Documents

™

by Computer

File narme: ISnurce j Open

Files of type: | DIPPR files [*.dat) | Cancel /|
24

6. Click Open.
7. Answer the question posed on the window that pops up:

Importing PCD il

[mpart mode

Confirm each | Cancel |

We recommend Automatic, otherwise you might need to accept or reject a great many compounds. If
you follow our advice you will see this:

\]\i) Autornatic importing C:A\ChemSep_‘datahDIPPR 201 04Flat FileshSource. dat

Importing all compounds from DIPPR can take a while depending on the speed of your computer,
because there may be more than two thousand compounds in the latest DIPPR compilation.

8. When the import is complete make sure to save the file (Click on File and select Save As. We suggest
that you save the file somewhere other than the ChemSep pcd folder and copy it to that folder for ease
of use with ChemSep.

IMPORTANT: ChemSep rate-based simulations may need some properties that are not available in the DIPPR
data bank. A good example is the Fuller diffusion volume (see Miscellaneous Properties tab page). PCDmanager
contains methods to estimate many of the properties that are not included in DIPPR. We recommend that after
importing the DIPPR databank that you review each panel to see what properties are missing and to assess
whether or not they might be needed in your particular simulations.

For more information please see Appendix A.
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Estimating Missing Properties

In this subsection we demonstrate how to estimate properties that might be missing from the original data
source.

To add the new compound click on the Add new button as shown above. Type in a name for the compound. We
willustrate with a hypothetical compound to which we give the unimaginative name shown below:

x

Specify name of new component

IH_I,I|:u:|1|

k. I Cancel

Click OK.

You should now see the name and an ID number that has been automatically assigned to this compound
appear in the Component panel.

—ioix

File Edit Tools Help

Infarmation: IF'CD library generated on 8/18/2010 9:13:59 Ak by BT aylor

Components [1]; ~Hypal
Component IEriticaII Molecular | T Eonelatiunsl Group Datal EOS I Miscellanenusl Log I
Fey IVaIue I
Mame Hupol
Index 20227
CAS number
SMILES
Stiucture
Malecular weight [kakmol] *
Famnily * j
Formula
a0 Up | » Remove
=5 Down |
Search I
- hiot matched - Findl = |
IND data checking j
| c:hcopBylhpodichemsepl. pod [CHANGED] 4
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We now proceed to enter a few key properties as shown in the screen images that follow.

1. The Normal Boiling Point in the Critical panel (Note: if you know the temperature in Celcius simply type
in the value followed by a C as shown).

~Hypol
Component  Critical |I'v1|:||eu:ular| T Eurrelatinnsl Group Datal EOS I Miscellaneuusl Lag I

K.en I‘v’alue

®

Critical ternperature [k

Critizal pressure [Fa)

Critical wolume [m3kmol]
Critical compreszibility factor [ ]
MHarmal boiling paint (K] aac
telting paoint (k]

Triple point temperature (K]
Triple point pressure [Fa)

Press enter when complete and the value will be automatically converted to the units used for display
purposes.
Mormal boiling point (k] 353180

2. If you have them available then you can enter the critical properties on the same panel. These are
extrememly important properties and must be recorded in the databank. We shall proceed here as

though we do not have them available.

3. The specific gravity on the Miscellaneous panel.

“Hupal
Eu:umpu:unentl Eritiu:all Mu:uleu:ularl T Enrrelatiunsl Eroup Datal E0s  Miscellaneous I Log I

Kep I‘v“alue
COSTLD characterniztic wolume <] [m3dmal] *

E

Lennard Jones diameter [m]

E

Lennard Jones enengy (1]

H]

Racket parameter [ ]

E

Fuller et al. diffusion volume [ ]

E

Surface tenzion at narmal bailing point [MAm)

Parachor kgl /. m3dz1/2 kmal] *
Specific gravity [ ] 0,7 00000
Charge [ ] *
Wilzon volume [m3Amaol] *
UMIGUAC T[] *
UMIGUAC g ) *
UMIQUAL q'[ ] ®
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4. Return to the Critical panel and click on Estimate at the bottom of the spreadsheet. This brings up a list
of properties in this panel that were estimated using the methods built in to PCDmanager.

) PCD File Manager =10l x|
File Edt Tock Help Enter UNIFAL groups of Th+5G to estimate properties =

hvs [kakmal] = 90.1 3737 (Riszi-Adwani 2005] =
v [kakmal] = 9013737 [Riazi Daubert 1987)

. My [kgkmol] = 30.70252 [T 1984)
Informtion: [PED Tibraty generated on 8718/ 10 00 nel = o0 oo B e o 1947
Mus [kg/kmol] = S2.67864 [JianZhang 1998)

Components [1]: o

Hifbvs [ka/kmal] = 3409352 (Riazi-Daubert 1980)
My [ikakmal] = 94.13253 [KeslerLes 1976) | Miscellaneous | Log |

hvs [Kgekmal] = 3903113 (Brude ot 2l 1362)

P [Pa] = 2348450 [wilsan 1981)

Po [Pa] = 3072254 (Tw 1384) - |
P [Pa] = 2095829 [Risz-Daubert 1987)
Pc [Pa] = 3096538 [Cavett 1962)

P [Pa] = 3038870 (Riazi-Daubert 1380)
P [Pa] = 2100346 [T sonopaulas 1985)
P [Pa] = 3125357 (Soave 1398]

P [Pa] = 2141334 [LinChaa 1984)

Pc [Pa] = 2144121 (Riazi-dwani 2005)
P [Pa] = 3159550 [ianZhang 1935)
P [Pa] = 3217236 [KeslerLee 1976)
Pc [Pa] = 3422675 [¥an 2003]

P [Pa] = 3422675 [Yan 2009]

Te [K] = 514.5245 fufilson 1981)

Tc [K] = 5244116 [Cavett 1352]

Te [K) = 524.9619 [T sonopaulos 1986]

- Apply
<k Up X Remove = —I
& Order by property € Order by method
L Down Add Mew
Search |

ot matched - M
Mo dota checking =

cheopb70hpedichemsep] pod [CHANGED] 4

Note that for some properties there are many different estimates available because there are many
different methods that have been developed for estimating these properties. Select any one of these
property estimates and click on the Apply button. Repeat as necessary to select all the properties that
you wish estimated.

5. Go to the T-correlations panel and if not shown, select the ideal has heat capacity. This is a very
important property. If you have values for a correlation available then select the correlation and enter
the values. It is very important to note that the temperature must be Kelvin and the corelation must
provide values of the heat capacity in J/kmol. Unit conversions are not carried out for temperature
dependent correlation constants.

If you do not have parameters for a heat capacity correlation then click on the Estimate list to see this

(look at the lower part of the screen image below).
=T

File Edit Tools Help

Infarmation: IPED library generated on 8/18/2010 %:19:59 AM by BT aplor

Companents (1]: Hypol

Component | Critical | Molecular T Correlations IGroup Data| EOS | Miscelaneous | Log |

[l gos heatcapacty =] Table  Plat | Setiings | Data | Import| = |

Koy Click Left=mark/zoom, Right=settings [~ Ln  Copy | Fit |
EqMo. "

T min [K)

T max [K]

2

B

C

o]

E

o Up | X Flemnvel
% Down | Add New |
Search

E stimate:

Firid Wizt
not matched LI Apoly
IND data checking LI | estimate properties |
~ |CplG Eg=3 Min=255.4 Mar=922 4=-12557.32 B=581.6667 C=-0.21795 [RiaziD aubert 1380]J7
ntoine Eq=10 Min=28252 Max=2.363428E-38 4=207503 B=2781 37 C=-51 62064 [Kudch.
‘ c:voopb7hpedichemsepl pod [CHANGED] S
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Select the ideal gas heat capacity parameters, click on the Apply button to the right and they wil
appear in the upper part of the panel, along with a plot of the heat capacity.

L=

File Edit Tools Help

Information: IF‘CD library generated on 8/18/2010 9:19:59 AM by RT aylar

Components [1): ~Hypal
Componentl Criticall Molecular T Correlations | Group Datal EOS I Miscellaneousl Log I
deal gaz heat capacity Table Piot I Settingsl Data | Impart | = |
Key IVaIue | Click Left=mark./zoom, Right=settings [~ Ln  Copy | Fit |
EqMo. ] =
T min (K] 265 400 Ideal gas heat capacity (Jkmold)
T ma K] 922.000 [ ]
A -12557.32 a0k
B 581.66E7 -~ [
[P
C 021795 %2_5 r
o * E
E * [
20
4 Up X Hemovel L
% Down Add New | 151
Search I -
Estimate: 400 TR0 o

- not matched - M
I CplG Eq=3 Min=255.4 Max=922 A=-12557 32 B=581.6667 C=-0.21735 [Riazi-D aubert 19{j ﬂl
Mo data checking -

| chvcopb7Ohpedichemsep] ped [CHAMGED] v

Review the section below concerning Essential properties. Remember also, that some simulations may
require additional properties that cannot be estimated for hypothetical compounds without some
additional data. For example: the Fuller diffusion volume can normally only be estimated once the
UNIFAC structure of the molecule has been entered. If this diffusion volume is not available in the PCD
file then ChemSep will estimate it at run time using an unpublished correlation developed by the
authors.
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Checking New Property Data

It is important that you assess whether or

@ PLCD File Manager

File Edit Tools Help

It is useful to know that you do not need to enter values for all of the missing properties in order to run
ChemSep. Nevertheless, process simulation makes extensive use of thermodynamic and physical properties,
and they can have a profound influence on the simulation results.
not the data you have saved is adequate for your needs.

PCDmanager incorporates a feature that allows you to check for missing data. The check can be done on

several different levels selected from the pull down list on the bottom of the left side of the PCDmanager
window:

=lolx]

Components [1]:

TestCompound
Cormpanent |Eritical| Molecularl T Conelationsl Group Dalal EOS | Miscellaneousl Log I

Information: IPCD library generated on 97642010 3:36:14 P by rtaylor

ey IVaIue

MHame T estCompound
Indexs 17645

CAS rumber

SMILES

Stucture

Malecular weight [ka/krmal)

Family
Formula
T Up | X Hemovel
& oown | addNew |
Search |
ot matched. Find Mext |
C [Modaachesking o] [ —=

S

| cheacheZ 0 0hpodhchemsepl . ped [CHANGED ]

The options available are:

No data checking
Check essential data
Check preferred data
Check reaction data
Check all data

Data checking has been turned off in the illustration above.




If we select the second of these we will see something like this:

_lalx)
File Edit Tools Help
Infarmation: IF'ED library generated on 9/6,/20010 3:36:14 P by rtaylor
Camponents (1] T estCarmpound
T extCompoLing X Componenk | X Critical | 2 Molecularl X T Eorrelationsl " Group Datal o EDSl W M I ’I
Fey I\-‘alue I
Mame TesztCompound
Index 17645
CAS number
SMILES
Structure
Malecular weight [kadknnol)
Family
Formula
e lp | x F!emovel
9% Dawh | Add Mew |
Search I
- ot matched - Finel P12 |
sehtial data
| cheache2 0104 pedhehemsepl . pod [CHANGED] v

Notice the red X on four of the tab pages shown above, and the properties shown with their label in red (there
are others on the other tab pages not shown in this illustration). The properties in red are those considered

essential that are missing from this compounds data record.
Essential Properties

Index number: anything will do as long as it is between 10000 and 30000 (see note 1)
Critical temperature

Critical pressure

Critical compressibility (set to 0.25 if it is not supplied and cannot be calculated)

Critical volume (assumes Vv, = z,RT, / P, if not supplied)

c
Acentric factor (assumes zero if absent)
Liquid molar volume at the normal boiling point (estimated at run time if not supplied)
Molecular weight
Ideal gas heat capacity (assumes 7R/2 if not specified)

The fact that these properties are the absolute minimum that you need in order to be able to do some
equilibrium calculations should not be taken to mean that the equilibrium properties will be accurate, one must
also ensure that the models selected for estimating properties are appropriate, and that those models do not

need data that is not available.
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Many other properties can be estimated from just the properties listed above. Even more can be estimated if, in
addition, the normal boiling point, specify gravity, and UNIFAC structure is provided. A list of the properties that
are estimated in PCDmanager and/or at simulation run time is provided in Appendix A.

A special word about the liquid molar volume at the normal boiling point which is included in the list of
essential properties. Strictly speaking this property is not absolutely essential because many calculations can be
done without ever needing this property and because, if it is missing a value for it will be estimated at run time
from an unpublished correlation developed by the authors. However, the liquid molar volume is sufficiently
important in many rate-based simulations that we have included it in the list of essential properties.

Preferred Properties
In addition to the essential properties listed above we prefer that the following also be provided:

CAS number

SMILES

Structural formula (see note 2)
Chemical formula (is determined by the program from the structural formula)
Normal boiling point

Radius of gyration

Solubility parameters

Dipole moment

Van der Waals volume

Van der Waals area

UNIFAC structure

COSTLD characteristic volume (V*)
Lennard Jones diameter

Lennard Jones energy

Rackett parameter

Fuller et al. diffusion volume
Surface tension at normal boiling point
Parachor

Specific gravity

Charge

SRK acentric factor

Wilson volume

UNIQUACr

UNIQUAC q

UNIQUAC ¢'

We repeat the sentiments expressed above: Process simulation makes extensive use of thermodynamic and
physical properties, and they can have a profound influence on the simulation results. It is important that
you assess whether or not the data you have saved is adequate for your needs.

We end this section with another caution: Do not make up information to enter into empty cells! For example,
if you do not know the structural formula leave it out, do not make up an arbitrary sequence of letters and
numbers because it might turn out to be a legitimate chemical formula but have no relevance for the set of
data that has been saved for this particular compound (see note 2 below).
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Notes:

Compound index numbers should not be duplicated! It is possible, of course, to assign the same
numbers to two different compounds in two different data banks. No problems will arise as long as
compounds from both databanks are never involved in the same simulation. To then use compounds
with the same index number from two different data banks in the same simulation is not
recommended.

Do NOT use PS for pseudo compounds as the program will assume P to stand for phosphorous and S to
mean Sulfur. Pseudo compounds have their own family, called, oddly enough, Pseudo.
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Appendix A: Properties in PCD Files
The tables in this appendix summarize:

Properties recorded in PCDmanager

vk wnN R

Properties available in the DIPPR databank

Properties that can be estimated by PCDmanager using just the boiling point and specific gravity
Properties that can be estimated by PCDmanager using the UNIFAC structure
Properties that are estimated at run time if they are not provided by the property databank

Pure compound Constants

In DIPPR

Can be Estimated

in PCDmanager
with Thoil+SG

in PCDmanager
with UNIFAC

At run time
if absent

Index number

Structural formula

Family

CAS Number

SMILES string

Molecular weight

Critical temperature

Critical pressure

Critical volume

Critical compressibility factor
Normal boiling point

Melting point

Triple point temperature
Triple point pressure

Liquid molar volume at normal boiling point
Acentric factor

Radius of gyration

Solubility parameter

Dipole moment

Van der Waals volume

Van der Waals area

IG heat of formation

IG Gibbs energy of formation
IG absolute entropy

Heat of fusion at melting point
Standard net heat of combustion

L L < <

LA <L L <L L << << L < < < <

L L L <L <L

<

L < < <

<< <

A< <

<

Properties in bold red and black are deemed essential.
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The table below lists some additional pure compound constants that are not available in DIPPR. Some of these
properties are estimated automatically by PCDmanager when the DIPPR source file is imported. These
properties are identified by the * in column 2 of the table below.

Can be Estimated
Pure compound Constants In DIPPR | in PCDmanager | in PCDmanager | At run time
with Thoil+SG with other if absent

COSTLD characteristic volume (V*) * v
Lennard Jones diameter v v
Lennard Jones energy v v
Rackett parameter v
Fuller et al. diffusion volume * v v
Surface tension at normal boiling point v v
Parachor v v
Specific gravity v
Charge

SRK acentric factor * v
Wilson volume * \4 v
UNIQUACr \ v
UNIQUAC q i Vv
UNIQUACq' v
API SRK s1 '
AP| SRK s2 v
Chao-Seader acentric factor * v
Chao-Seader solubility parameter * v
Chao-Seader liquid volume * v

The methodology used to assign these property values is summarized below.

1. The COSTALD characteristic volume is estimated from a published correlation. If not applicable it is set

equal to the critical volume.

2. The Fuller diffusion volume is estimated from an unpublished correlation developed by the authors of

ChemSep.

Nousw
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The SRK acentric factor is set equal to the standard acentric factor.
The Wilson volume is set equal to the molar volume at the normal boiling point.

The Chao-Seader acentric factor is set equal to the standard acentric factor.

The Chao-Seader solubility parameter is set equal to the standard solubility parameter.
The Chao-Seader volume is set equal to the molar volume at the normal boiling point.



The table below summarizes the temperature dependent properties that can be recorded in PCDmanager and
those that are available in DIPPR. Note that only the ideal gas heat capacity (one of the essential properties)
and the Antoine vapor pressure can be estimated with just the normal boiling point and specific gravity. Some
additional properties can be estimated if more information is available (critical properties, normal boiling point
etc.). Note that ChemSep contains methods to predict all of these properties at run time if they are needed
during a simulation so it is not essential that any of these properties be estimated in PCDmanager other than
the ideal gas heat capacity).

Can be Estimated
Temperature Dependent Properties In DIPPR | in PCDmanager | in PCDmanager | At run time
with Tboil+SG with other if absent
Solid density v
Liquid density A
Vapour pressure v
Heat of vaporization ' v
Solid heat capacity v
Liquid heat capacity '
Ideal gas heat capacity v v v v
Second virial coefficient \'
Liquid viscosity v
Vapour viscosity v
Liquid thermal conductivity v v
Vapour thermal conductivity v v
Surface tension v v
Relative static pemittivity
Antoine vapor pressure Vv
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Appendix B: Pure Compound Data Text Files

PCDmanager can export property data to text files. An advantage of text files is that they can be read (or
created) by many different programs. PCDmanager can also import property data from a file with the correct
format.

The first step is to create a template PCT file that can be edited and then imported back into PCDmanager. A
clean template can be created as follows:

Start PCDmanager (or click on File, New)

Click the Add New button

Type something in the window that appears

Click OK

Select the new “compound” in the list on the left

Click on Edit, Export to File

Make sure that the file type is pct

Give the file a name and save the file somewhere that you can find it.

NV AWM

You have now created an empty template file that can be loaded into a text editor. The content of the text file is
shown as columns 2 and 3 of the table in Appendix C (note that the spacing differs in the actual text file from
that shown in the table).

To create a new pure compound record enter as much data as you can into the text file y replacing the * and 0
where appropriate. Essential properties are shown in red, desirable properties in bold face (consult the section
above on Essential Properties). All other properties can be omitted if data is not available, but it is advisable to
leave unknown parameters as *; do not replace them with a 0 — zero — as this can have serious negative
consequences.

Alternatively, you can copy the data into a spreadsheet (in fact a spreadsheet was used to create the table in
Appendix C). This spreadsheet template is available from the authors.

If you prefer to use the spreadsheet template fill in the data in Column 2 only (again, refer to the essential
properties section as needed). Once completed (to the extent possible) proceed as follows (and repeat as
needed for each new compound).

1. Copy 192 lines of column B starting from [Compound Data] (line 1) and ending with a blank line (line 192)
beginning to a text editor (not Wordpad or Word)

Save text file with extension .pct. For example: pseduo01.pct

Go to Edit menu in PCDmanager

Select Import from file

Select pct file created in Steps 1 and 2

Select Confirm Each (do NOT select automatic)

Import compound

Click on Stop button

. Go to File menu

10. Select Save (if adding to an existing file) or Save as (for a new databank)
11. Save as a pcd file

WONDU R WN
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Appendix C: Pure Compound Data Text File Template

o
Line Template Content of cell to the left Units Example
1 |[Component Text] Mandatory header [Component Text]
2 |* Index 501
3 |CompoundName Benzene
4 Structural formula CHCHCHCHCHCH-
5 |0 Family 51
6 |* Critical temperature K 5.62050E+02
T |* Critical pressure Pa 4.89500E+06
8 |* Critical volume m3/kmol 2.56000E-01
9 |* Critical compressibility factor A 2.68000E-01
10 |* Normal boiling point K 3.53240E+02
11 |* Melting point K 2.78680E+02
12 |* Triple point temperature Pa 2.78680E+02
13 |* Triple point pressure kg/mol 4.76422E+03
14 | Molecular weight 7.81140E+01
15 |* Liquid molar volume at normal boiling point m3/kmol 8.94100E-02
16 |* Acentric factor 2.09000E-01
17 |* Radius of gyration m 3.00400E-10
18 |* Solubility parameter sqrt (J/m3) |1.87000E+04
19 |* Dipole moment Coulomb.m |0.00000E+00
20 |* Van der Waals volume m3/kmol 4.84000E-02
21 |* Van der Waals area m2/kmol 6.00000E+08
22 |* IG heat of formation J/kmol 8.28800E+07
23 |* IG Gibbs energy of formation J/kmol/K |1.29600E+08
24 |* IG absolute entropy J/kmol/K |2.69300E+05
25 |* Heat of fusion at melting point J/kmol 9.86600E+06
26 |* Empty *
27 |* Standard net heat of combustion J/kmol -3.13600E+09
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Line Template Content of cell to the left Units Example
28 |0 EgNo of T correlation Solid density kmol/m3 2
29 |* A 1.30590E+01
30 |* B -3.48380E-04
31 |* C *
32 |* D *
33 |* E *
34 |* Min.Temp. K 2.73100E+02
35 |* Max.Temp. K 2.82600E+02
36 |0 EgNo of T correlation Liquid density kmol/m3 105
37 |* A 9.99380E-01
38 |* B 2.63480E-01
39 | C 5.62050E+02
40 |* D 2.78560E-01
41 |* E *
42 |* Min.Temp. K 2.73100E+02
43 |* Max.Temp. K 5.62050E+02
44 10 EgNo of T correlation Vapour pressure Pa 101
45 |* A 8.83680E+01
46 |* B -6.71290E+03
47 |* C -1.00220E+01
48 |* D 7.69400E-06
49 |* E 2.00000E+00
50 |* Min.Temp. K 2.72040E+02
51 |* Max.Temp. K 5.62160E+02
52 10 EgNo of T correlation Heat of vaporization J/kmol 106
53 |* A 4.88100E+07
54 |* B 6.10660E-01
55 |* C -2.58820E-01
56 |* D 3.22380E-02
57 |* E 2.24750E-02
58 |* Min.Temp. K 2.73100E+02
59 |* Max.Temp. K 5.62050E+02
60 |0 EgNo of T correlation Solid heat capacity J/kmol/K (100
61 |* A -1.24610E+02
62 |* B 9.09020E+02
63 |* C -6.04900E+00
64 |* D 2.28850E-02
65 |* E -2.46380E-05
66 |* Min.Temp. K 4.00000E+01
67 |* Max.Temp. K 2.78700E+02
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Line [Template Content of cell to the left Units Example

68 |0 EgNo of T correlation Liquid heat capacity J/kmol/K |16

69 |* A 1.11460E+05
70 |* B -1.85430E+03
71 |* C 2.23990E+01
72 |* D -2.89360E-02
73 |* E 2.89910E-05
74 | Min.Temp. K 2.78680E+02
75 |* Max.Temp. K 5.00000E+02
76 |0 EgNo of T correlation Ideal gas heat capacity J/kmol/K |16

77 |* A 3.53450E+04
78 |* B -6.05220E+02
79 |* Cc 1.28470E+01
80 |* D -2.10290E-04
81 |* E 4.88000E-08
82 |* Min.Temp. K 2.00000E+02
83 |* Max.Temp. K 1.50000E+03
84 |0 EgNo of T correlation Second virial coefficient m3/kmol 104

85 |* A 1.75070E-01
86 |* B -2.20130E+02
87 |* C -1.80850E+01
88 |* D -7.40460E+03
89 |* E 1.66900E+04
90 |* Min.Temp. K 2.81020E+02
91 |* Max.Temp. K 1.96700E+03
92 |0 EgNo of T correlation Liquid viscosity Pa s 101

93 |* A -2.46100E+01
94 |* B 1.57650E+03
95 |* C 2.16980E+00
96 |* D -5.13660E-06
97 |* E 2.00000E+00
98 |* Min.Temp. K 2.78680E+02
99 |* Max.Temp. K 5.45000E+02
100 |0 EgNo of T correlation Vapour viscosity Pa s 102

101 |* A 3.13660E-08
102 |* B 9.67500E-01
103 |* c 8.02850E+00
104 |* D -3.56290E+01
105 |* E *

106 |* Min.Temp. K 2.73100E+02
107 |* Max.Temp. K 1.00000E+03
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Line Template Content of cell to the left Units Example

108 |0 EgNo of T correlation Liquid thermal conductivity W/m K 16

109 |* A 4.95390E-02

110 |* B -1.77970E+02
111 |* C 1.94750E-01

112 |* D -7.38050E-03
113 |* E 2.79380E-06

114 |* Min.Temp. K 2.73100E+02

115 |* Max . Temp. K 4.13100E+02

116 |0 EgNo of T correlation Vapour thermal conductivity W/m K 102

117 |* A 4.95490E-06

118 |* B 1.45190E+00

119 |* C 1.54140E+02

120 |* D 2.62020E+04

121 |* E *

122 |* Min.Temp. K 2.50000E+02

123 |* Max.Temp. K 1.00000E+03

124 10 EgNo of T correlation Surface tension N/m 16

125 |* A -2.57500E-02
126 |* B -2.12190E+02
127 C -6.20890E-01
128 |* D -5.97380E-03
129 |* E 2.17710E-06

130 |* Min.Temp. K 2.73100E+02

131 |* Max.Temp. K 5.62050E+02

132 10 EgNo of T correlation Ideal gas heat capacity (PGL) J/kmol/K (100

133 |* A 2.95250E+04

134 B -5.14170E+01
135 |* C 1.19440E+00

136 |* D -1.64680E-03
137 |* E 6.84610E-07

138 |* Min.Temp. K 5.00000E+01

139 |* Max . Temp. K 1.00000E+03

140 |0 EgNo of T correlation Relative permittivity 0

141 |* A *

142 |* B *

143 |* C *

144 |* D *

145 |* E *

146 |* Min.Temp. K

147 |* Max.Temp. K *
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Template Content of cell to the left Units Example
0 EgNo of T correlation Antoine (Pa) Pa 10
* A 2.10750E+01
* B 2.97730E+03
* C -4.15050E+01
* D *
* E *
* Min.Temp. K 3.38000E+02
* Max.Temp. K 5.05400E+02
0 EgNo of T correlation Liquid viscosity (PGL) Pa s 13
* A -2.71900E+00
* B -1.97340E-02
C 1.32630E-05
* D *
* E *
* Min.Temp. K 2.78680E+02
* Max.Temp. K 5.45000E+02
* COSTLD characteristic volume (V¥*) m3/kmol 2.56390E-01
* Lennard Jones diameter m 5.75303E-10
* Lennard Jones energy K 3.20607E+02
* Rackett parameter 2.69600E-01
* Fuller et al. diffusion volume cm3 9.09600E+01
* Surface tension at normal boiling point N/m 2.11083E-02
* Parachor (kg—.m3/s«/k) 3.67000E-02
* Specific gravity 8.82619E-01
* Charge *
* SRK acentric factor 2.13670E-01
* Wilson volume m3/kmol 8.94100E-02
* UNIQUAC r 3.18780E+00
* UNIQUAC g 2.40000E+00
* UNIQUAC g' 2.40000E+00
* API-SRK sl *
* API-SRK s2 -3.18000E-04
* Empty 2 *
* Chao-Seader acentric factor 2.13000E-01
* Chao-Seader solubility parameter sgrt (J/m3) |1.87368E+04
* Chao-Seader liquid volume m3/kmol 8.94000E-02
0000O0OOOOOGOO |UNIFAC 106 000 00O00O0O0O
0000O0OOOOOOO |UNIFAC-LLE 106 0000000O0O0O
0000O0OOOOOOO0 |ASOG 0000O0O0OO0OO0OOO0OQO
0000O0O0OOOO0OO0OOGO0O |GC EOS 106 000000O0O0O0O
0000O0O0OO0OOOOO |UMR 106 00000O00O0O0O
0000OOOO0OOOOGO |Modified UNIFAC 10 6 00000O00O0O0O
CAS Number 1-43-2
SMILES string lcccecel

Empty line - must be present
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