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® Contents of DETHERM

No. of Data
Package Name PoiNts Contents
DDB 245000  VLE,LLE,HE,CPE, Pure properties
ELDAR Density, Heat of solutions, heat capacities,
(Electrolyte) 50,622 viscosity

INFOTHERM 71,272

PVT data, Surface, caloric and
equilibrium(VLE,LLE,GLE) data

COMDOR 20,131 VLE equilibria, Excess enthal py
20 physico-chemical properties of 539
C-DATA 7047 e
Properties constant matrix with 25 fields for
BDBB 18,041 1126 components
OTHERS 208,627 Chebychev- and Antoine constants, transport

properties, critical constants
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KDB WEB Home Page
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Korea thermophsycal propertieds Data Bank o  J;*

| 2002.7.8 (Mon) KDE | DDB | Cacl.Modules | Experimental | Latic Theory | Links

-~

& General DB Welcome to KDB Home Page !

e Hydracabnns This page provides useful inforamtion about thermophysical properties and calculation methods
<k Polymers for hydrocarbons, light gases, polymers and electrolyte solutions commonly encountered in chemical
engineering practices,
4¢ Electrolytes
KDB page contains
006158
« Themophysical properties and equilbriurn data for 2000 hydrocarbons and light gases.

« Themophysical properties and equilbriurn data for 200 polymers and solvents,

« Themophysical properties and equilbriurn data for 2000 electrolyte solutions,

Four laboratories in Korea collaborated to develop the database,
@ Thermodynamics and Properties LAB , Korea University (Prof, Chul Soo Lee)
« Thermodynamics and Green Processing LAB.. Sogang University (Prof. Ki-Pung Yoo)
« Thermodynamics and Separation LAB, Seoul National University (Prof, Wha Yong Kim)

« Thermodynamics and Separation LAB, KAIST (Prof, Heoun Lee)
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KDB general databank
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Korea thermophsycal propertieds Data Bank : P,,-
| 2002.7.17 (Wed) g KDB | DDE | Cacl.Modules | Experimental | Latiic Theory | Links
= General DB 1 i
I Ve H. | Periodic Table of Elements
Units
Canstants Atomic weights shown in this table are 1977 values,
& Hydrocabons For long-lived isotope of an element that has no stable isotopes, standard atomic weights cannot be
defined because of wide variaty of isotopic compaosition in nature,
< Polymers For these elements, refer to “Atomic masses and abundances” table in ther following references,
t =
FEleckoljtas - D.A.Linde ed., "CRC handbook of Chemistry and Physics”, 76th ed,. CRC Press. Boca Raton (1995)
- UPAC Commission on Atornic Weights and lsotopic Abundances, Pure Appl. Chem,, 63, 991 (1991)
006353
7 Joor ] e o] e e
1 Hydrogen 1.0079
2 Helium He 4,0026
3 1 A Lithium Li 6.941
4 24 Beryllium Be 9.01218
5 34 Boron B 10.81
] 44 Carbon (& 12011
7 B4 Nitrogen N 14.0067
(&1 B4 Oxygen e] 15.9994
9 74 Fluorine F 18.9984
10 1] Neon Ne 20.179
A 14 Sodium Na 22.98977
12 24 Magnesium Mg 24,305
13 34 Alurminium Al 26.98154
14 44 Silicon Si 28,0855
15 54 Phosphorus P 30.97376
16 B4 Sulfur s 32.06
17 T4 Chlorine Cl 35.453
18 0 Argon Ar 39,948
10 14 Deatacminm ¥ 20 No22 LI
R [ [ [ o9 Y
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KDB genera

® Units
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Korea thermophsycal propert

2002.7.17 (Wed)

= General DB
Atomic Weights
Units
Constants

4r Hydrocabons

< Polymers

¢ Electrolytes

006353
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Korea thermophsycal propertieds Data Bank o  _;*

2082'7' 17 (Wed) KDB | DDB | Cacl.Modules | Experimental | Lattic Theory | Links |

|»

= General DB
= R K . .
Atomic Weights L’C Unit Con\iersmn
Units
Gonstants [Instruction]
¢ Hydrocabons
& Polymers « Select unit you convert (1),

« Enter value you wish to convert (2),
4r Electrolytes « If you want conversion between molar and weight based units. enter molecular weight (3),
« Press button to convert the value,

006353

(1) Select unit Pa -
(2) Value to convert |60000 |
[ Conversion | | Backto Unit Selection |
= 6.000000E+004 Pa

= 6.000000E+001 kPa

= 6.000000E-00Z MPa —
= 6.118297E-001 kaf/cm"2

= 6.000000E-001 bar

= 5.921540E-001 atm

= 8.70226 psi

= 1.253126E+003 psf
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KDB general databank

e A==(Constants)
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Korea thermophsycal propertieds Data Bank «

2002‘ 7.17 (Wed) KDB | DDB | Cacl.Modules | Experimental | Lattic Tk

a

= General DB

Atomic Weights B';, Universal Constants

Units

C tant:

onstants Gas Constants
e el i 8,31 43906+ 00 J/mal.K 8,31 43306 +00 Pa.m"¥/mol.K
% Polymers n
8.205670E+01 atm.cm”3/mol.K 8.205670E-02 atm.l/mol.K

R Eleckolvies 8.314390E+01 bar.cm*#mol.K 1.957190E+00 Btu/lb-mol.R
T 1.073000E+01 psi.f"3/lb-mol.A 6.23631 0E+01 mmHg.l/mol.K

1.987190E+00 cal/mol.K

Avogadro Number

6.022137E+23 /mol

Boltzmann's Constant

1.380658E-23 J/K 1,380658E-16 erg/K
8.617385E-05 eV/K

Speed of Light

2.997924E+08 m/s

Element Charge

1.602177E-19C

Faraday Constant

9.648531E+04 C/mol

Plank Constant

6.626076E-34 J.s 1.054573E-34 J.s /2 pi

€= [ [@E=

K
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KDB =& = Ol0lH

® Organicsand gases (1941 &)

¢ Freezing point temp., boiling point temp., critical properties,
dipole moment and so on (30H).

® Polymers (194 &)

# Glasstransition temp., melting point, solubility parameter, liquid
heat capacity, cohesive energy and so on (24 JH)

® |norganics and Electrolytes (2382 &)

¢ Méelting point, heat capacity, entropy of formation, enthalpy of
formation and so on (9 JH)

13
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m KDB | DDB | Cacl.Modules | Experimental | Lattic Theory | Links

< General DB
= Hydrocabons Pure Component Properties

Pure Properties

Binary VLE
Search method (1) : Enter search string ...
< Polymers
< Electrolytes
— + Component Name |methane | ex) methane,...
LIEIEE » Component Formula | | ex) CH4H20..
= CA Registry No. | | ex)142-82-5...

Search method (2) : Select component classificaiton ...

+ Paraffinic Hydrocarbons ( n-Alkanes )

« Paraffinic Hydrocarbons ( Branched Alkanes )

% Unsaturated Hydrocarbons ( Alkenes )

4 Unsaturated Hydrocarbons ( Alkadienes )

4 Unsaturated Hydrocarhons ( &lkynes )

+ Naphthenic Hydrocarbons { Cycloalkanes )

~ Naphthenic Hydrocarbons ( Unsaturated naphthenes )
~ Aromatics ( Alkyl Benzene )

5 Aromatics ( Unsaturated Aromatics )

J Aromatics ( Polyaromatics )

+ Alcohols ( Aliphatic Alcohals )

« Alcohols ( Aromatic Alcohols )

+ #lcohols ( Unsaturated or Cyclic Alcohols )

4 Alcohols { Polyols )
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Kirea: lberrnopsycal rnperixeds DataBank 4 X% Korea thermophsycal propertieds Data Bank o«  ;*
—
2002.7.8 (Mon) KDB | DDB | Cacl.Modules | Experimental | Lattic Theory | Links | [ | Lattic Theory | Links
4 General DB = -
Tr—y @ Pure Cor &» General DB T
= . .
e =————==| = Hydrocabons .=+'| Temperature Dependent Properties s
Pure Properties L) —
" Pure Properties ls
Binary VLE [Instruction] Click on unit : hts
& Polymers +NA 't Not Available (No|  Binary VLE [PVP] Vapor pressure of METHANE
his
% Electrolytes * Pelymers its
B Component Names | "o £\ oivres PVP (kPa) of METHANE e
006146 5000 its
00B146
CH, L g
4000 i
L
L4
3000 - . .
'C units
L s
2000 - o units
I Basic Properties .‘-'
]
Molecular W, (WT) L9 o
MNormal Boiling Point Temp M )
Fraezing Folnt TOmp (T 90 100 110 126 130 140 150 160 170 180 190 200 ,
Triple Point Temp, (TT) Tenratuel st
Triple Point Press, (PT) e
Critical Temperature, (TC)
Critical Pressure (PC) Equation Name KDEB Correlation Equation
Critical Velume (VC) Equation In(Pyp) = A+In(T) + B/T + C + D-T"2 where Pvp in kPa, Tin K =
Critical Compressibility (Zt Coefficient A -2 3748365400
Accentric|Factor, (ACCE) Coeflicient B -1, 2380306403
Coefficient C 2.664952E +01
B Temperature Deper " -
s e Coefiicient D 2. 04BB4E 05 - =
[@ nefficient F | B2 Y
4 | »
€] 28 I I B G 4
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® Organic mixtures
¢ Vapor-liquid equilibria: 4979 sets (68,392 points)

® Polymer systems
+ Vapor-liquid equilibria: 431 sets (3,037 points)
+ Infinite activity data: 222 points

® Electrolyte systems
+ Vapor-liquid equilibria: 502 sets (5,615 points)
+ Solubility data: 501 sets (9,349 points)

16
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Korea thermophsycal propertieds Data Bank

2002.7.8 (Mon)
<» General DB 8

= Hydrocabons
Select one or two 1

IS
1

1914

Bini

Pure Properties
Binary VLE

< Polymers

< Electrolytes

006158
2 8n

-
: .| Korea thermophsycal pr

2002.7.8 (Mon)

< General DB

= Hydrocabons
Pure Properties
Binary VLE

<¢ Polymers

¢ Electrolytes

DDb1SE

=l @i |[g&>

OIRE) BEE) 2N SHARNA) EHD SSHH)
®EHE -~ - Q@ [E A Qre @msEazy oo B BD-9E-HR
Z2£(D) [£€] htip://www, cheric, org/kdb,/index, html
C e—— "
Korea thermophsycal propertieds Data Bank : D o
| 2002.2.8(Mon) g KDEB | DDB | Cacl.Modules | Experimental | Lattic Theory | Links
ar General DB
= Hydrocahons @ Binary Vapor-Liquid €quilibrium Data
Pure Properties
BinanyvE Isothermal P-T-X-V Data : METHANOL + WATER at 323, 15K
< Polymers Reference , Kurihara K., T.Minoura, K. Takeda and K.Kojima, J.Chem.Eng.Data, 40, 678
< Electrolytes Method L
f0e120 Number of Data Points = 14
TK P.kPa X Y TEmr P Em XErmr Y Err
323,15 23119 0.2470 06710 +0,01 +-0,03
323.15 30,620 0.2842 0,7029 +0,01 +-0,03
323,15 31135 02840 0,7109 +0,01 +-0,03
32315 32,790 0.3338 0,7373 +0,01 +-0,03
323,15 35,321 0.4028 07772 +0,01 +-0,03
32315 36,276 0.4316 0,7873 +=0,01 +=0,03
323,15 36,085 0,4872 0,8100 +0,01 +-0,03
32315 39 341 05314 0,8254 +=0,01 +=0,03
323,15 40,160 05513 0,8326 +0,01 +0,03
323,15 40,612 0,5688 08410 +-0,01 +-0,03
323.15 42,049 0.6145 0,8569 +0,01 +0,03
323,15 44,916 0,6989 0,8830 +0,01 +-0,03
323.15 45,943 0.7290 08391 +0,01 +0,03
32315 47,334 0.7730 09160 +0,01 +0.03
e I T e

17



K DB calculation model

o =rdE =d A& Z=2 18
¢ Sourcecode = AtE Oll Xl Xl = (Fortran 77)
¢ Manual : PDF format

+ Heat of vaporization, vapor pressure, heat capacity, viscosity,
thermal conductivity, surface tension
« KDB corréelation equation : KDB data 0| £

* Poling et al., “Properties of Gases and Liquids’, 5" ed. 2| 2&! 0|
2160 2

18



KDB calculation model

/2 KDB Hom ge - Mi ft Internet Explorer
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Korea thermophsycal propertieds Data Bank « _¢*

% General DB
& Hydrocabons @ Pure COIJ
< Polymers

- Fortran source code for calcul:
obtained in the following table.

2 Fortran files in File Name colum
proposed by various reseache

B Example Files describe how to

B Manuals (PDF file) explain the t
subroutine, and pure propertie
properties and supplied by KDt

Thermophysical Properties .

Heat of Vaporizaition

& Electrolytes

00B1SA

Vapor Pressure
Ideal Gas Heat Capacity
Liguid Heat Capacity
Gas Viscosity
Liquid Viscosity
Gas Thermal Conductivity
Liguid Thermal Conductivity
Surface Tension
Liquid Molar Volume
SRK EoS

2002.7.8 (Mon)

=loi x|

eric.org/kdb/kdb/calmodule/file/manual /KDB_CPG. pdf - Microsoft Internet Explorer

oE) BIEE =AY BARNE =D =8TH

b
x

CH2 -5 - @ @ 3| Qe msAxy @oon 3| D-9=2HR

Z (D) {£] http://www.cheric,org/kdb/kdb/calmodule/file/manual /KDB_CPG, pdf

=l eos [2a>

A®|@ -8 gRORM@E|[K <« » »| e[ -|T-&
(@l - @ O@E@TE -

=

>
Hl
byl )
1. Theory for Heat Capacity of Ideal Gas

1) KDB correlation equation (HC_CPGEQN)

Polynomial equation is used for Heat capacity of ideal gas.

4
CUAN=Y AT
i=0

where, T is Kelvin and (':( T) is klkg-mol K.

2. KDB Routines for Calculation of Ideal Gas Heat Capacity

KDB Ideal gas heat capacity calculation subroutine contain a KDB correlation equation.

()

354

Subroutine Name Description Required Common Blocks
HC_CPGEQN KDB correlation equation HC_KCPG
1) HC_CPGEQN
1. Usage : CALL HC_CPGEQN(ICN,THVP.IST)
2. Arguments
ICN - Component 1D number ( 1-50) to calculate heat of vaporization
(integer. input) ﬂ
®)H [ 171 » n 2108x207 28 [0 =2 w4 i
lEes Frr e 4

19



K DB management tool

® Genera Data
P D194l = K0BMan - KDB Databank M3

¢ Unit «
¢ Journ
¢ Refer
¢ Atomr

e
Gy ik Y l

B

| e | e | p——

Category [

ID [Reference
»
rausnitz,.

Sandler.S,

Pitzer K. 5,

Tester,J. W

Prigogine,

HILT.L.. ",

3
4
5
b
7
8
3

HIllLT.L.. "

Guggenhe

10

Allen,M,P,

11

Bondi A .

14

4

1431 Records

5,
Reference || Reference Type [ ~|
=

»| |General Reference (TEXT BOOK) v

Category |General

~ [ Authors ] ~ [ Commands ]
1 (M |Smith Save (F2)
2 |H |C |‘Jan Ness
Save and Exit (F3)
3 |M |M IAbott
4 | | I Exit (F10)
- | | | Previous | Next

Title [Introduc!ion to Chemical Engineering Thermodynamics

Sub Title | Edition [Sth
[ Journal ] [ Book ]
Journal ~ [cmbJournal | Press |McGraw-Hi|I
Volume | Location [New York
Page I Year |19'38
MNote |Classical text book on chemical engineering thermodynarmics
Ref, Str, Smith,J. .M., H.C,Van Ness and M, M, &bott, ‘Introduction to Chemical
Engineering Thermodynamics °, 5th ed, . McGraw-Hill, New Yor

[1] Author Names must be typed without period {,) (for example: J F Kennedy)
[2] Titles and Sub-Titles must be typed withour { “) (quotation)
[3] Editions of the books must be typed as 1st, 2nd. 3rd, dth , ....

20



K DB management tool

® Hydrocarbons and Light Gases

General Data Hydrocarbons and Light Gases | Polymer and Solutions | Electrolytes and Solutions |

U=

Properties Definitions

paraffins
olefins
alcohols

Component Classifications

Fixed Properties

Properties Experimental Data

Component Group Data

VLE Databank

Component Names and Structures

PV
nRT

Model Descriptions

X

Korea University

Sogang University
KAIST

~[ Programs and Databanks developed by @ ] —

Seoul National University

Exit

21



® Hydrocarbons and Light Gases

: ol w. HC - Editing Properties Definitions x|
¢ Properties Definiti
w, Hydrocarbons - Propertied Property Code I1 IM
~ [ Commands ] Property Name [Molecular Weight
Add... (F2) | Component Type |For Hydrocarbons and Light Gases =l
Property Type [Pure Compoenent Fixed Property ~|
10| Code Name [Coherent Property ~|
> Property Dimension | Dimensionless |
2|TB Normal B: — [ Default Units of Measure ]
Sl Metric English
3|TF Freezing |
) Molar | =l =l =
4 TC CIIIICEITE Weight I :” :” :J
5|PC Ciritical Pr
BIVC Citicalve [ Definfion |
_ The weight of one mole of specified molecule in grams, (g/9- mole or kg/kg-mol) _:_]
712C Ciical Cc | The value is calculated from the atomic content of the molecule and
: _ [|the atomic weight of the elements given in the IUPAC peiodic table of the elements,
< |
| |4| 4 I Properties Definition
=
Save (F2) Save and Exit (F3) | << | >> | Exit |

22



® Hydrocarbons and Light Gases
+ Component classifications

w, Component Classification x|

— [ Commands ]
L Add.. (F2) | Edit... (F) | Delete (Del) | Exit (F10) |
Class ID|Main Classification

w. Editing Component Classification X|

Sub Classification -]

2| Paraffinic Hydroq
3|Unsaturated Hye  Component Class D |i
L 4] Uresaturate Fine Main Classification |Parafiinic Hydrocarbons
5/ Unsaturated Hyc
6|Naphthenic Hyd  Sub Classification |n—AIkanes
7|Naphthenic Hyd
8| Aromatics Save (F2) | Save and Exit (F3) | << | >> | Exit I
9| Aromatics
10| Aromatics [T Oparomaucs v

< | »
||4| 4| Component Classification Data 3 | )||




® Hydrocarbons and Light Gases

¢ Component Group Data
x|

~ [ Commands ]

Edia o l Dalasa /DN I ..l /10N I ’
T x
Group D | Classificatior Group ID Il
4 Group Classification |F>AH"$‘FF"\]|C
2| PARAFFINIC ST (VETHANE
3| PARAFFINIC Group Name e )
4| PARAFFINIC Group Mal, W, | 16,0426
5| PARAFFINIC e ICH-‘l
6/ NAPHTHEN
7 NAPHTHEN ] 16,0dcb |
8/ NAPHTHEN
9/ UNSATURA Save (F2) | Save and Exit (F3) | << | >> | Exit |
10/ UNSATURS
11 INSATHIBATET T H=[H- 1 ZR A
||4| 4| Component Group Data > | Nl

24



® Hydrocarbons and

¢ Component Nam

[ Commands ] ——

| Add.. (FD)

Compa

Comp.ID |Componen
> |
ETHANE
PROPANE
N-BUTANI
N-PENTA!

| i0ht (Gacec

N-HEXANI
N-HEPTA!
N-OCTANI
N-NONAN
N-DECANI
11 NAINDEC

| |4| 4 | Component N

W W ~N ;@ O &= W N

=y
o

w. Editing Component Names and Formulas ﬂ
—[ General Information ]
Component D |I
Component Name |METHANE
Synonym 1 |METHYL HYDRIDE
Synonym 2 |MAF1‘SH GAS
Synonym 3 |
Abbreviated Name |NCUI
Ca MName |
C4 Registry No, |?4—82—8
Formula |CHd { Long Form) |CH4
Classification |Paraffinic Hydrocarbons - n-Alkanes |
Molecular Weight [ 1b,Udcb | Mo, of Carbons ]
CH, Edit Structural Groups ...
Save (F2)
Save and Exit (F3)
<< | >> | Exit

25



® Hydrocarbons and Light Gases
¢ Fixed Properties

w. Component Fixed Properties

w. Component Fixed Properties

Component 1 |METHANE Component |1 [METHANE Search...
IMETHVL HYDRIDE IMETH‘.”L HYDRIDE CH
4
IMAHSH GAS |MAHSH GAS
Formula  [CH4 Formula  [CH4 |CH4
CAS No, | 74-62-8 CAS No, |14-82-8
Classification ]Paraﬂfnic Hydrocarbons 1 Classification |Paraffinic Hydrocarbons ( n-&lkanes )
Basic Properties | Basic Properties Basic Properties Basic Properties Basic Properties - Properties
Page 1 Page 2 Page 1 Page 2 Page 3 IHazardous Propeme% Constants
Yalue
Molecular Weight, l—lﬁl EProp?-dy IVapor I :]
Boiling Point | 11 WLl eal Gas Heat Capacity
Liquig.Heal !llapacnty
’ ; as Viscos
Freezing Point | 9 A EQUiq_#iSCi;Igi‘é’ St
i i | S0 as Thermal Conductivi
TanIe PO'."I Temp. B |Liguid Thermal Cnnduciigity
Trlp!l? Point Pres, | 1 C  [oERAE Coeff Ref. | Ref... I
Critical Temp, | 190 b [Z048E24E- 05 TR [ Ref... |
Critical Pressure | ¢ E I r— Ref
Crifical Volume [ 01 - | [ Hefm
Critical Comp, (ZC) | 0,26t o | [ Hefm
Update Current Page
~ [ Mavigati
[ibavigaton ] [ | [ Navigation ]
<< >> S
i < | >» I Save To Databank | Save As Text File .., I Exit

26



® Hydrocarbons and Light Gases
+ Properties Experimental Data

P e —
- [ Commands ]— Component |l [METHANE
Edit.... (F3) Property [Al Data =
add  (FD) Edit. (F3) ?g‘la?)te Exit (F10) |

Comp.ID |Compone
L]
2 ETHANE
3 | PROPAN
4 N-BUTAI
|5 N-PENT:
|6 N-HEXAl
7 N-HEPT:
BE N-OCTA!
9 N-NONA,
10 N-DECAI
I T M-LINDE

Value in Original| Unit

Accuracy

|

1.11670E+02|K 111.67

B 111410E+02/K 16| 161.74|C

TF 9.07000E+01|K 1l 907K

TF 9.06900E+01|K 17 50563K |

TF 9.06300E+01|K 6 18252/C |
[S[TF 9.06600E +01|K 16| 18243|C

TF 9.08600E+01|K 18 18243|C

TC 1.90564E +02| K 2| 190564 K 0015

TC 1.90400E +02|K | 14| 190.4[K !

Iﬂlil Component | [14] 4] Pure Component Fixed Properties Experimental Data Sets
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K DB management tool
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