
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 19, 2023

Modelling, Uncertainty and Sensitivity Analysis of the Batch Thermal Hydrolysis of
Vegetable Oils

Forero-Hernandez, Hector ; Jones, Mark ; Sarup, Bent; Abildskov, Jens; Jensen, Anker Degn; Sin,
Gürkan

Publication date:
2018

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Forero-Hernandez, H., Jones, M., Sarup, B., Abildskov, J., Jensen, A. D., & Sin, G. (2018). Modelling,
Uncertainty and Sensitivity Analysis of the Batch Thermal Hydrolysis of Vegetable Oils. Abstract from 16th Euro
Fed Lipid Congress and Expo, Belfast, United Kingdom.

https://orbit.dtu.dk/en/publications/376afa48-06cd-4e38-b624-69e66b71a960


Modelling, Uncertainty and Sensitivity Analysis of the Batch Thermal 

Hydrolysis of Vegetable Oils 

Hector Forero-Hernandez, Mark Jones, Bent Sarup, Jens Abildskov, Anker Degn 

Jensen, Gürkan Sin, 

Edible Oil System Business Unit, Alfa Laval Copenhagen A/S 

2860 Søborg, Denmark 

The oleochemical industry is of key relevance to food and cosmetic manufacturers as 

well as it represents a sustainable source of chemicals and liquid fuel. It is therefore of 

considerable interest to improve the understanding of design and operating variables 

that increase the feasibility of vegetable oil utilization. Modelling of batch systems is 

important for the industrial application of the fat/oil splitting process, because it provides 

information that could be used to compare different modelling approaches under 

different operating conditions for producing fatty acids.  

In this paper, a rigorous kinetic and mass transfer model describing the batch hydrolysis 

of vegetable oil at subcritical conditions is presented. The developed model was further 

investigated using Monte Carlo simulations to statistically quantify the variability in the 

model outputs due to uncertainties in the parameter estimates. To understand which 

input parameters are responsible for the output uncertainty, a global sensitivity method 

(Morris screening) was used. The results from the sensitivity analysis helped to identify 

what parameters are influential to the model outputs, giving insight into how well the 

model predicts the concentrations of fatty acids and glycerol; which forms the basis for 

any model-based decision making for detailed process characterization, design, 

optimization and operation of the fat/oil splitting process.  
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