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My first Language is Afrikaans
I live in Durban, South Africa
I studied Chemical Engineering at UKZN
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-Required for design and simulation of plant.

-Personal Experience: 
Final year design project
Biodiesel Plant
Missing Properties
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SURFACE TENSION
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Bulk Liquid Vapour-Liquid Interface
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SURFACE TENSION
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SURFACE TENSION
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•Distillation
•Liquid-Liquid Extraction
• Absorption
• Adsorption
•Gas-Liquid Reactors



SURFACE TENSION
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Highest value at the Triple point
Zero at the Critical Temperature
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OVERVIEW OF CURRENT METHODS
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• Empirical Equations
• Group Contribution
• Corresponding-States (1955-1997)
• EOS
• QSPR



EMPIRICAL EQUATIONS
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• Exponential equation  (Guggenheim) - σ=f(T)

• Macleod’s equation - σ=f(ρl, ρv) – Can be used with the Parachor

• Schonhorn equation - σ=f(μl, μv)

• Faizullin equation - σ=f(ΔHvap, vl)



GROUP CONTRIBUTION

• Sheldon et al. (30.1 % error 66% of data) 

• Conte et al.

• CSGC (Corresponding States Group Contribution)
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PROS AND CONS
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• Only requires molecular structure

• Only predicts surface tension at one 
temperature.



CORRESPONDING STATES
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• Brock and Bird (12.2% error, 85% of data) -1955

•Zuo and Stenby

•Sastri and Rao

•Hakim et al.

•Pitzer



PROS AND CONS

• Good for simple compounds

• Not good for large compounds

• Not good for alcohols and acids

• Inputs may not be widely available
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PROPOSED MODEL
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non polar polar   

11/9( (1 / ))non polar ba b T T    

Tb chosen as reference temperature:
-Easier to model.
-Wider data range for parameter fitting.
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DDB is the primary source
>22000 datapoints for 2000 components
Convenient and Saves time – no need to find data in literature –more focus on 
theory and model development.

Data is not always good quality, Validation required.

Helpful for DDB – Identification of faulty data

DATA
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SOFTWARE
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Database Artist



FUTURE WORK

• Determine expression for non-polar part of 
the equation

• Regress group parameters

• Regress interaction parameters

• Assess performance using a test set.

28



OVERVIEW

29

Importance of Physical Properties

Project Timeline

Surface Tension

Current Calculation Methods

Software

Future work



ACKNOWLEDGEMENTS

30

Prof. Dr. J. Rarey

Prof. Dr. D. Ramjugernath

Mr. B. Moller

Mr. O. Govender

The NRF and DLR (BMBF) for financial support.



31

Thank You For Listening.


