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òFACTUAL DATA BANKSó
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ò Physical Properties and Thermodynamic Models in an 

òIntelligentó World and their Impact on Technical 

Development

ò Data Banks ðFrom Bibliographic to Factual

ò The Dortmund Data Bank

é Some Facts about the DDB

é Development and Test of Physical Property Estimation Methods 

and Parameter Data Banks for Process Simulation

é Applications for the Synthesis and Design of Chemical Processes

ò Conclusion, Acknowledgement
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Mod. UNIFAC, PSRK, VTPR UNIFAC Consortium

Physical Properties from Experiment LTP GmbH
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Text books: Industrial Chemistry, Unit Operations, Thermodynamics, 

EPCON Int.
Houston, Texas

Mitsubishi Chemical
Kurashiki, Japan

DECHEMA
Frankfurt, Germany
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Berlin, Germany

Research
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PROPERTIES AND MODELS 

IN AN òINTELLIGENTó WORLD
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IMPORTANCE OF DATA 

(OBSERVATIONS)

ò Engineering, economical, business and political 

decisions are strongly based on the results of simulation 

models.

ò Results of simulation models are strongly affected by the 

different assumptions and model parameters.

ò Model parameters should be fitted to reliable data 

(observations) about simplified systems.

ò Instead of experimental data, estimation methods or 

even predictions from first principles can be considered.



SOME DATA BANKS ð

BIBLIOGRAPHIC TO FACTUAL

Abstracts

Beilstein 1881

Gmelin 1887

CAS 1907

Data Tables and Factual Data Banks

TRC 1942

NEL (NPL) 1945 (approx.)

DDB 1973

DETHERM 1978 combined data input by various groups

Pure Component Parameter Data Banks (incl. Source Data)

PPDS 1972

DIPPR 801 1980

Mixture Parameter Data Banks

Process simulators, é



KNOWLEDGE BRINGS SUCCESS

Today one of the private competitors 

Åfinds a better entrainer for a separation process.

Åis able to use lower number of stages or lower reflux ratio due to more precise 

phase equilibrium data used for distillation column design.

Åuses a specific solvent to improve equilibrium conversion in a chemical reaction

Åé.

Better industrial performance using less ressources, less damage to the environment



35 YEARS OF DDB

Started 1973   (University of Dortmund, U. Onken and J. Gmehling)

ò VLE ɷ    UNIFAC group contribution gE-model

ò LLE,hE,g¤, azeotropicdata, cP
E, SLE ɷ mod. UNIFAC

ò VLE of low boiling components,GLEɷ groupcontribution EOS(PSRK,VTPR)

ò VLE,GLEof electrolytesystems,salt solubilities ɷ electrolytemodels (LIQUAC,LIFAC)

ò PURE ɷ   estimation methods for pure component properties 

(in cooperation with groups in Prague, Tallinn, Berlin and Graz) 

(Cordes/Rarey, Nannoolal et al., Moller et al.)

ò Polymerdata (in cooperationwith Prof. Wohlfarth,Merseburg)

ò .....

1989 - DDBSTGmbH

ò further developmentof the DDB.

ò software package for data handling, retrieval, correlation, estimation, and

visualizationas well as processsynthesistools.



THE DDB EXPERIMENTAL DATA 

FILES (VERSION 2008)

DDB

28165 (VLE)

6870 (ELE)

26975 (HPV)

VLE**

(total: 62010 data sets)

* detailed information is available via internet (www.ddbst.de)  
** including unpublished VLE data from chemical companies, e.g. from the former German Democratic Republic

18250 data sets 
for non-electrolytes

18545 data sets

LLE

50200 data points

azeotr. data

3575 data sets

ADS

32995 data sets

vE

2870 data sets

cP
E

18605 data sets

hE

23675 data sets for 
non-electrolytes

23805 data sets 
for electrolytes

(E)SLE

50850 data points for pure 

solvents

cP
h r

Pi
S

169840 data sets

(E)GLE

1355 data sets for electrolytes

1110 data sets 
for solvent mixtures

1670 data sets

CRI

Pure Component Properties

7720 data points

KOWKOW

Polymers new

16225 data sets 



THE DDB DATA 2008

61,000 References

1,800 Journals

28,600 Compounds incl. Salts, Adsorbents and Polymers

21,350 Molecular Structures

47,500 Model Parameters (ParamDB)

104,000 Literature Sources and Documents (LEAR)

2,550 COSMO s-Profiles

ÅWorldwide coverage, all languages

ÅOnly experimental data from primary sources

Å100% of all costs covered, no public funding

ÅSpecial prices for academia (e.g. British Universities)



THE DDB ðDEVELOPMENT
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141 data sets per working day, total costs/year approx. 1.2 Mio. US$
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SOME APPLICATIONS 

OF THE DDB

Model Development Mixture Properties

UNIFAC, mod. UNIFAC, ASOG GC gE-models

PSRK, VTPR GC EOS-models

LIQUAC, LIFAC GC electrolyte model

COSMO-RS(Ol) quantum chemical model

GC-COSMO GC generation of s-profiles

Activity of complex molecules in common solvents

Solubility of pharmaceuticals and intermediates 

Model Development Pure Component Properties
normal boiling temperature

liquid vapor pressure

critical property data

liquid viscosity

liquid vapor pressure (enhanced)



FURTHER APPLICATIONS 

OF THE DDB

Development of Parameter Data Banks
Pure component correlations based on various equations

EOS a-function parameters

Recommended gE-model parameters

Temperature dependent EOS parameters

Process Simulator Integration
Verifying model parameters prior to process simulation

Mixture parameter generation for multicomponent mixtures

Process Synthesis
Prediction of azeotropic points in multicomponent mixtures

Residual curve construction and constant property lines

Solvent selection for azeotropic and extractive distillation, extraction,é

Solvent effects on chemical reaction rates and chemical equilibria

é



DYNAMIC DATA EVALUATION AND 

PARAMETER REGRESSION

Dynamic Data Evaluation and Parameter Regression

ÅInteractive graphical software

ÅFull documentation of included and discarded data

ÅEasy upgrade if new data become available

ÅEasy upgrade by customers using proprietary data

ÅComparison to estimation methods

ÅMulti-property regressions

Åé



VLE OF ACETONE ðWATER 

USING NRTL

P = 101.3 kPa

Aspen Model

P = 101.325 kPa
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Acetone (1) ðWater (2) at 101.3 kPa ðdata by various authors (DDB)

NRTL using process simulator parameters



VLE OF ACETONE ðWATER 

USING SIMULATOR PARAMETERS

P = 101.3 kPa

Aspen Model

P = 101.325 kPa
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EXPERIMENTAL AND CALCULATED 

AZEOTROPIC DATA

11.02.03

*   mean values of  the experimental data stored in the Dortmund Data Bank

n.a.: not available

 calc. (NRTL ï Aspen 2006.5) experimental* 

system 
type of 

azeotrope 
J / °C y1,az y2,az type of 

azeotrope 
J / °C y1,az y2,az 

1-2 homPmax 77.5 0.550  homPmax 77.6 0.543  

1-3 none    none    

1-4 homPmax 67.7 0.554  homPmax 67.9 0.552  

2-3 homPmax 53.5  0.233 homPmax 53.2  0.248 

2-4 homPmax 64.9  0.559 homPmax 64.8  0.553 

3-4 none    none    

1-2-3 none    none    

1-2-4 homPmax 64.7 0.116 0.461 homPmax 64.9 0.113 0.462 

1-3-4 none    none    

2-3-4 none    none    

1-2-3-4 none    n.a.    
 

Benzene (1) - Cyclohexane (2) - Acetone (3) - Ethanol (4) at P = 101.325 kPa 



CONSTANT PROPERTY LINES

separation factor of 1 

up to 22 mol% of NMP

a12< 0.65

a12< 0.4

properties along this line 

or parallel typically 

shown on solvent free 

basis

Benzene (1) ðCyclohexane (2) ðNMP (3) at 101.3 kPa (UNIFAC)



CONSTANT PROPERTY LINES

a12= 1


