List of Methods

Artist Property Estimation

List of References Sorted by Properties

DDBST Software & Separation Technology GmbH
Marie-Curie-Straf3e 10
D-26129 Oldenburg
Telephone: +49 (0) 441 361819 0
Fax: +49 (0) 441 361819 10
Mail:support@dortmunddatabank.com

Web: www.dortmunddatabank.com


mailto:support@ddbst.de
http://www.ddbst.de/

DDBST Software & Separation Technology GmbH 2008-Mar-20

Critical Properties T, P, V.

1.

2.

10.

11.

12.

13.

14.

15.

16.

Wen X., Quiang Y., “A New Group Contribution Method for Estimating Critical Properties
of Organic Compounds”, Ind. Eng. Chem. Res. 40, 6245 - 6250 (2001)

Ambrose D. in Reid R.C., Prausnitz J.M., Poling B.E., “The Properties of Gases & Liquids”,
Monograph, McGraw-Hill, 4" Ed., 12 - 22 (1987)

. Ambrose D., “Correlation and Estimation of Vapour-Liquid Critical Properties. I. Critical

Temperatures of Organic Compounds”, National Physical Laboratory, Teddington, NPL
Rep. Chem. 92, September 1978, corrected March 1980

Ambrose D., “Correlation and Estimation of Vapour-Liquid Critical Properties. II. Critical
Pressures and Volumes of Organic Compounds”, National Physical Laboratory, Teddington,
NPL Rep. Chem. 98 (1979)

Tu Ch.-Hs., “Group-Contribution Estimation of Critical Temperature With Only Chemical
Structure”, Chem. Eng. Sci. 50(22), 3515 - 3520, 1995

Daubert T.E, "State of the Art Property Predictions", Hydrocarb. Proc. & Petr. Ref., 107 -
112 (1980)

Lydersen A. L. in Reid R.C., Prausnitz J.M., Poling B.E., “The Properties of Gases & Liquids”,
Monograph, McGraw-Hill, 3" Ed., 12 - 22 (1977)

Lydersen A. L. , “Estimation of Critical Properties of Organic Compounds”, Univ.
Wisconsin Coll. Eng., Eng. Exp. Stn. rept. 3, Madison, WI, April 1955

Klincewicz K.M., Reid R.C., “Estimation of Critical Properties with Group Contribution
Methods”, AIChE J. 30(1), 137 - 142 (1984)

Somayajulu G.R., “New Vapour Pressure Equations from Triple Point to Critical Point and
a Predictive Procedure for Vapour Pressure”, J. Chem. Eng. Data 31, 438 - 447 (1986)
Joback K.G., Reid R.C., “Estimation of Pure-Component Properties from Group-
Contributions”, Chem. Eng. Commun. 57, 233 - 243 (1987)

Gani R., Constantinou L., “Molecular Structure Based Estimation of Properties for Process
Design”, Fluid Phase Equilib. 116, 75 — 86 (1996)

Marrero-Morejon J., Pardillo-Fontdevila E., “Estimation of Pure Compound Properties
Using Group-Interaction Contributions”, AIChE J., 45(3), 615 — 621 (1999)

Wen X., Wenying W., “Group Vector Space Method for Estimating the Critical Properties
of Organic Compounds”, Ind.Eng.Chem.Res., 42(24), 6258-6262, 2003

Nannoolal, Y., Rarey, J., Ramjugernath, D., “Estimation of Pure Component Properties Part
2: Estimation of Critical Data by Group Contribution”, Fluid Phase Equilib., 252 (2007)
1-27

Alvarez V. H., Valderrama J. O., “Método modificado Lydersen-Joback-Reid para estimar
propiedades criticas de biomoléculas”, Alimentaria, 55-66, 2004

Normal Boiling Point T},

1.

2.

Cordes W., Rarey J., “A New Method for the Estimation of the Normal Boiling Point of
Non-electrolyte organic compounds”, Fluid Phase Equilib. 201, 409 - 433 (2002)
Nannoolal Y., Rarey J., Ramjugernath D., Cordes W., “Estimation of Pure Component
Properties, Part 1: Estimation of the Normal Boiling Point of Non-Electrolyte Organic
Compounds via Group Contributions and Group Interactions”, (Preprint 2004)

Lydersen A. L. in Reid R.C., Prausnitz J.M., Poling B.E., “The Properties of Gases &
Liquids”, Monograph, McGraw-Hill, 3" Ed., 12 - 22 (1977)

Stein S.E., Brown R.L., “Estimation of Normal Boiling Points from Group Contributions”,

Page 2 of 8



DDBST Software & Separation Technology GmbH 2008-Mar-20

10.

11.

J. Chem. Inf. Comput. Sci. 34, 581 - 587 (1994)

Devotta S., Rao Pendyala V., “Modified Joback Group Contribution Method for Normal
Boiling Point of Aliphatic Halogenated Compounds”, Ind. Eng. Chem. Res. 31, 2042 -2046
(1992)

Joback K.G., Reid R.C., “Estimation of Pure-Component Properties from Group-
Contributions”, Chem. Eng. Commun. 57, 233 - 243 (1987)

Gani R., Constantinou L., “Molecular Structure Based Estimation of Properties for Process
Design”, Fluid Phase Equilib. 116, 75-86 (1996)

Marrero-Morejon J., Pardillo-Fontdevila E., “Estimation of Pure Compound Properties
Using Group-Interaction Contributions”, AIChE J., 45(3), 615 — 621 (1999)

Wen X., Qiang Y., “Group Vector Space (GVS) Method for Estimating Boiling and Melting
Points of Hydrocarbons”, J.Chem.Eng.Data, 47(2), 286-288, 2002

Ericksen D., Wilding W.V., Oscarson J.L., Rowley R.L., “Use of the DIPPR Database for
Development of QSPR Correlations: Normal Boiling Point”, J.Chem.Eng.Data, 47(5),
1293-1302, 2002

Pailhes F., “Estimation of the Boiling Temperature at Normal Pressure for Organic
Compounds from Their Chemical Formula and a Known Boiling Temperature at Low
Pressure”, Fluid Phase Equilib., 41, 97-107, 1988

Freezing Point T,,

1.

2.

3.

Joback K.G., Reid R.C., “Estimation of Pure-Component Properties from Group-
Contributions”, Chem. Eng. Commun. 57, 233-243 (1987)

Gani R., Constantinou L., “Molecular Structure Based Estimation of Properties for Process
Design”, Fluid Phase Equilib. 116, 75-86 (1996)

Wen X., Qiang Y., “Group Vector Space (GVS) Method for Estimating Boiling and Melting
Points of Hydrocarbons”, J.Chem.Eng.Data, 47(2), p286-288, 2002

Heat Capacity of Ideal Gases

1.

2.
3.

Harrison B.K., Seaton W.H., “Solution to Missing Group Problem for Estimation of Ideal
Gas Heat Capacities”, Ind.Eng.Chem.Res., 27(8), p1536-1540, 1988

Benson (implemented from “The Properties of Gases and Liquids”, 4™ edition).

Benson S.W., Cruickshank F.R., Golden D.M., Haugen G.R., O'Neal H.E., Rodgers A.S.,
Shaw R., Walsh R., “Additivity Rules for the Estimation of Thermochemical Properties”,
Chem.Rev., 69, 279-324, 1969

Joback K.G., Reid R.C., “Estimation of Pure-Component Properties from Group-
Contributions”, Chem. Eng. Commun. 57, 233-243 (1987)

Heat Capacity of Liquids

1.

Ruzicka V., Domalski E.S., “Estimation of the Heat Capacities of Organic Liquids as a
Function of Temperature Using Group Additivity. II. Compounds of Carbon, Hydrogen,
Halogens, Nitrogen, Oxygen, and Sulfur”, J.Phys.Chem.Ref.Data, 22(3), 619-657, 1993
Missenard F.-A., “M¢éthode additive pour la détermination de la chaleur molaire de
liquides.”, Compt.Rend.Acad.Sci.Paris, 260, 5521-5523, 1965

Garvin J., “Calculate Heats of Combustion for Organics”, Chem.Eng.Prog.(CEP), 94(5),
43-45, 1998

Page 3 of 8



DDBST Software & Separation Technology GmbH 2008-Mar-20

4. Luria M., Benson S.W., “Heat Capacities of Liquid Hydrocarbons. Estimation of Heat
Capacities at Constant Pressure as a Temperature Function, Using Additivity Rules”,
J.Chem.Eng.Data, 22(1), 90-100, 1977

Heat Capacity of Liquids at 25 °C

1. Shaw R., “Heat Capacities of Liquids Estimation of Heat Capacity at Constant Pressure and
25°C., Using Additivity Rules”, J.Chem.Eng.Data, 14(4), 461-465, 1969

2. Chueh C.F., Swanson A.C., “Estimation of Liquid Heat Capacity”, Can.J.Chem.Eng., 51,
596-600, 1973

Energy of Vaporization

1. Horvath A.L., “Molecular design : chemical structure generation from the properties of pure
organic compounds”, Series, Elsevier, 1-1489, 1992

Entropy of Vaporization

1. Hoshino D., Nagahama K., Hirata M., “Prediction of the Entropy of Vaporization at the
Normal Boiling Point by the Group Contribution Method”, Ind.Eng.Chem. Fundam., 22(4),
430-433, 1983

2. MaP., Zhao X., “Modified Group Contribution Method for Predicting the Entropy of
Vaporization at the Normal Boiling Point”, Ind.Eng.Chem.Res., 32, 3180-3183, 1993

Enthalpy of Fusion

1. Joback K.G., Reid R.C., “Estimation of pure-component properties from group-
contributions”, Chem.Eng.Commun., 57, 233-243, 1987

Gibbs Energy of Formation

1. Mavrovouniotis M.L., “Estimation of Standard Gibbs Energy Changes of
Biotranformations”, J.Biol.Chem., 266(22), 14440-14445, 1991

2. Joback K.G., Reid R.C., “Estimation of pure-component properties from group-
contributions”, Chem.Eng.Commun., 57, 233-243, 1987

3. Gani R., Constantinou L., “Molecular Structure Based Estimation of Properties for Process
Design”, Fluid Phase Equilib., 116, 75-86, 1996

Heat of Formation

1. Benson (implemented from “The Properties of Gases and Liquids”, 4™ edition).

2. Benson S.W., Cruickshank F.R., Golden D.M., Haugen G.R., O'Neal H.E., Rodgers A.S.,
Shaw R., Walsh R., “Additivity Rules for the Estimation of Thermochemical Properties”,
Chem.Rev., 69, 279-324, 1969

3. Domalski E.S., Hearing E.D., “Estimation of the Thermodynamic Properties of C-H-N-O-S-
Halogen Compounds at 298.15 K”, J.Phys.Chem.Ref.Data, 22(4), 805-1159, 1993

4. Joback K.G., Reid R.C., “Estimation of pure-component properties from group-
contributions”, Chem.Eng.Commun., 57, 233-243, 1987

5. Gani R., Constantinou L., “Molecular Structure Based Estimation of Properties for Process

Page 4 of 8



DDBST Software & Separation Technology GmbH 2008-Mar-20

Design”, Fluid Phase Equilib., 116, 75-86, 1996

Heat of Vaporization

1. Basarova P., Svoboda V., “Prediction of the Enthalpy of Vaporization by the Group
Contribution Method”, Fluid Phase Equilib., 105, 27-47, 1995

2. Tu C.-H., Liu C.-P., “Group-contribution estimation of the enthalpy of vaporization of
organic compounds”, Fluid Phase Equilib., 121, 45-65, 1996

Standard Heat of Vaporization

1. Basarova P., Svoboda V., “Prediction of the Enthalpy of Vaporization by the Group
Contribution Method”, Fluid Phase Equilib., 105, 27-47, 1995

2. Tu C.-H., Liu C.-P., “Group-contribution estimation of the enthalpy of vaporization of
organic compounds”, Fluid Phase Equilib., 121, 45-65, 1996

3. Hoshino D., Nagahama K., Hirata M., “Prediction of the Entropy of Vaporization at the
Normal Boiling Point by the Group Contribution Method”, Ind.Eng.Chem. Fundam., 22(4),
430-433, 1983

4. Joback K.G., Reid R.C., “Estimation of pure-component properties from group-
contributions”, Chem.Eng.Commun., 57, 233-243, 1987

5. Gani R., Constantinou L., “Molecular Structure Based Estimation of Properties for Process
Design”, Fluid Phase Equilib., 116, 75-86, 1996

Liquid Viscosity

1. Orrick, Erbar (see “The Properties of Gases and Liquids”, 4™ edition, cited there as “Private
Communication”)

2. Tatevskii V.M., Abramenkov A.V., Grikina O.E., “Calculation of the Temperature
Dependence of the Viscosity of Liquids”, Zh.Fiz.Khim., 61(10), 2770-2774, 1987

3. Van Velzen D., Cardozo R.L., Langenkamp H., “A liquid viscosity-temperature-chemical
constitution relation for organic compounds”, Ind.Eng.Chem.,Fundam., 11(1), 20-25, 1972

4. Thomas L.H., “The Dependence of the Viscosities of Liquids on Reduced Temperature, and

a Relation between Viscosity, Density, and Chemical Constitution”, J.Chem.Soc.London,

573-579, 1946

Souders, Jr. M., “Viscosity and chemical constitution”, J. Am.Chem.Soc., 60, 154-158, 1938

6. Sastri S. R. S., Rao K. K., “A new method for predicting saturated liquid viscosity at
temperatures above the normal boiling point”, Fluid Phase Equilib., 175(1-2), 311-323,
2000

7. Skubla P., “Prediction of Viscosity of Organic Liquids”, Collect.Czech.Chem.Commun., 50,
1907-1916, 1985

8. Joback K.G., Reid R.C., "Estimation of pure-component properties from group-
contributions", Chem.Eng.Commun., 57, 233-243, 1987

9. Nannoolal, Y., “Development and Critical Evaluation of Group Contribution Methods for
the Estimation of Critical Properties, Liquid Vapour Pressure and Liquid Viscosity of
Organic Compounds”, Thesis, Durban, South Africa 2007

9]

Vapor Viscosity
1. Reichenberg D., “New Methods for the Estimation of the Viscosity Coefficients of Pure

Page 5 of 8



DDBST Software & Separation Technology GmbH 2008-Mar-20

Gases at Moderate Pressures (with Particular Reference to Organic Vapors)”, AIChE J.,
21(1), 181-183, 1975

Vapor Pressure

1. Gomez-Nieto M., Thodos G., “Generalized Vapor Pressure Behavior of Substances
Between Their Triple Points and Critical Points”, AIChE J., 23(6), 904-913, 1977

2. Riedel L., ,,Eine neue universelle Dampfdruckformel. Untersuchungen tiber eine
Erweiterung des Theorems der iibereinstimmenden Zusténde. Teil I.”, Chem.Ing.Tech.
26(2), 83-89, 1954

3. Miller D.G., “Estimating Vapor Pressures - A Comparision of Equations”, Ind.Eng.Chem.,
56(3), 46-57, 1954

4. Nannoolal, Y., Rarey, J., Ramjugernath, D., “Estimation of Pure Component Properties Part
3: Estimation of the Vapor Pressure of Non-Electrolyte Organic Compounds via Group
Contributions and Group Interactions”, Fluid Phase Equilib. accepted for publication.

5. Nannoolal, Y., “Development and Critical Evaluation of Group Contribution Methods for
the Estimation of Critical Properties, Liquid Vapour Pressure and Liquid Viscosity of
Organic Compounds”, Thesis, Durban, South Africa 2007

6. Myrdal P.B., Yalkowsky S.H., “Estimating Pure Component Vapor Pressures of Complex
Organic Molecules”, Ind.Eng.Chem.Res., 36(6), 2494-2499, 1997

Acentric Factor

1. Han B., Peng D.-Y., “A Group-Contribution Correlation for Predicting the Acentric Factors
of Organic Compounds”, Can.J.Chem.Eng., 71, 332-334, 1993

2. Hoshino D., Nagahama K., Hirata M., “Prediction of Acentric Factor of Alkanes by the
Group Contribution Method”, J.Chem.Eng.Jpn., 15(2), 153-155, 1982

3. Constantinou L., Gani R., O'Connell J.P., “Estimation of the Acentric Factor and the Liquid
Molar Volume at 298 K using a New Group Contribution Method”, Fluid Phase Equilib.,
103, 11-22, 1995

Liquid Density

1. Tsibanogiannis I.N., Kalospiros N.S., Tassios D.P., “Extension of the GCVOL Method and
Application to Some Complex Compounds”, Ind.Eng.Chem.Res., 33, 1641-1643, 1994

2. Campbell S. W., Thodos G., “Prediction of Saturated-Liquid Densities and Critical Volumes
fo Polar and Nonpolar Substances”, J.Chem.Eng.Data, 30(1), 102-111, 1985

3. GCVOL
Elbro H.S., Fredenslund A., Rasmussen P., “Group Contribution Method for the Prediction
of Liquid Densities as a Function of Temperature for Solvents, Oligomers, and Polymers”,
Ind.Eng.Chem.Res., 30(12), 2576-2582, 1991

4. GCVOL60 (compl. new)
Ihmels E.C., Gmehling J., “Extension and Revision of the Group Contribution Method
GCVOL for the Prediction of Pure Compound Liquid Densities”, Ind.Eng.Chem.Res., 42(2),
408-412, 2003

5. GCVOL60(Orig. plus new)
Ihmels E.C., Gmehling J., “Extension and Revision of the Group Contribution Method
GCVOL for the Prediction of Pure Compound Liquid Densities”, Ind.Eng.Chem.Res., 42(2),

Page 6 of 8



DDBST Software & Separation Technology GmbH 2008-Mar-20

408-412, 2003

Liquid Density at 20 °C

1. Kolbasov V.I., Emel'yanov V.I., Motsarev G.V., “Method for Calculating the Density of the
Halogen and Methyl Derivatives of Benzene”, Zh.Prikl.Khim. (Leningrad) 6, 56(6),
1350-1353, 1983

Liquid Density at Normal Boiling Point

1. Schroeder (sieche “The Properties of Gases and Liquids”, 4™ edition)

2. Tyn M.T., Calus W.F., Processing, 21(4), 16, 1975

3. Sastri S.R.S., Mohanty S., Rao K., “Liquid Volume at Normal Boiling Point”,
Can.J.Chem.Eng., 74, 170-172, 1996

4. Le Bas G., “The Molecular Volumes of Liquid Chemical Compounds”, Monograph,
Longmans, Green, 1915 (siehe “The Properties of Gases and Liquids”, 4™ Edition)

Liquid Molar Volume at 25 °C

1. Constantinou, L., Gani. R., O'Connell, J.P., “Estimation of the acentric factor and the liquid
molar volume at 298 K using a new group contribution method”, Fluid Phase Equilib., 103,
11-22, 1995

Sublimation Pressure

1. Coutsikos P., Voutsas E., Magoulas K., Tassios D.P., “Prediction of Vapor Pressures of
Solid Organic Compounds with a Group-Contribution Method”, Fluid Phase Equilib.,
207(1-2), 263-281, 2003

Thermal Conductivity

1. Nagvekar M., Daubert T.E., “A Group Contribution Method for Liquid Thermal
Conductivity”, Ind.Eng.Chem.Res., 26, p1362-1365, 1987

2. Sastri S.R.S., Rao K.K., “Quick Estimating for Thermal Conductivity”, Chem.Eng.(New
York), 8, 107-107, 1993

3. Lakshmi D.S., Prasad D.H.L., “A Rapid Estimation Method for Thermal Conductivity of
Pure Liquids”, Chem.Eng.J., 48, p211-214, 1992

Upper Flammability Limit

1. High M.S., Danner R.P., “Prediction of Upper Flammability Limit by a Group Contribution
Method”, Ind.Eng.Chem.Res., 26, 1395-1399, 1987

Surface Tension

1. Brock J.R., Bird R.B., “Surface Tension and the Principle of Corresponding States”, AIChE
J., 1(2), 174-177, 1955

Page 7 of 8



DDBST Software & Separation Technology GmbH 2008-Mar-20

Water Solubility

1. Kiihne R., Ebert R.-U., Kleint F., Schmidt G., Schiitirmann G., “Group Contribution
Methods to Estimate Water Solubility of Organic Chemicals”, Chemosphere 11, 30(11),
2061-2077, 1995

Octanol Water Partiton Coefficents

1. Wienke G., Gmehling J., “Prediction of octanol-water partition coefficients, Henry
coefficients and water solubilities using UNIFAC”, Toxicol.Environ.Chem. 65, 57-86, 1998

Second Virial Coefficients

1. Reid R.C., Prausnitz J.M., Poling B.E., “The Properties of Gases & Liquids”, Monograph,
McGraw-Hill, 4 Ed., 1-742, 1987
2. McCann D.W., Daubert R.P., “Prediction of Second Virial Coefficients of Organic

Compounds by a Group Contribution Method”, Ind.Eng.Chem.,Process Des.Dev., 23,
529-533, 1984

Domalski/Hearing

1. Domalski E.S., Hearing E.D., “Estimation of the Thermodynamic Properties of C-H-N-O-S-
Halogen Compounds at 298.15 K”, J.Phys.Chem.Ref.Data, 22(4), 805-1159, 1993

UNIQUAC by UNIFAC Groups

1. UNIFAC Consortium, Carl-von-Ossietzky-University Oldenburg, Prof. Jiirgen Gmehling,
http://www.unifac.org

Topological Indices

1. Platt. See “The Properties of Liquids and Gases”, 4™ edition, Ambrose-Model.

2. Balaban A.T., “Highly Discriminating Distance-based Topological Index”,
Chem.Phys.Lett., 89(5), 399-404, 1982

3. Wiener H., “Structural Determination of Paraffin Boiling Points”, J.Am.Chem.Soc., 69,
17-20, 1947

Parachor

1. Knotts T. A., Wilding W. V., Oscarson J. L. , Rowley R. L., “Use of the DIPPR Database of
Development of QSPR Correlations: Surface Tensions”, J.Chem.Eng.Data, 46(5),
1007-1012, 2001

Page 8 of 8



