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1. Modelling the effect of particle size distribution on the filtration of mineral slurries. 

Pressure filtration is an important unit operation in the dewatering of mineral slurries in the form of 

concentrates or tailings. The filtration process prior to drying and smelting determines the cost of the 

drying process. In mineral processing the state of the final tailings depends on the extent of 

dewatering and contributes to the recovery of water and process chemicals for recycling. Filtration 

equipment is usually designed on the basis of average parameters such as mean particle diameter 

and mean porosity. This study is to provide an insight into the effect of PSD within the range 

applicable to the mineral processing industry and to examine its effect on equipment design. Major 

activities of the project will include; grinding and classification of a typical mineral ore to obtain 

different PSDs, the design of filtration column to be used for filtration experiments, and the 

development of an ANN model. 

2. Energy optimization in the production of biodiesel from vegetable oils. 

Homogeneous catalysis is the widely used method for the production of biodiesel. The process 

involves a number of stages that require the use of energy for preheating, evaporation and mixing. 

The reaction normally takes place under one of two modes namely at room temperature and high 

agitation or at high temperature and low agitation. Both of which have energy use implications. The 

objective of the project is to find an optimum combination of heating and mixing that optimizes the 

use of energy and production rates. The project will involve the design, construction and 

commissioning of a small scale biodiesel reactor.  

3. Development of an ANN model for the prediction of biodiesel properties. 

 

Inspired by recent work on the prediction of the viscosity of biodiesel as a function of its chemical 

composition. There is a need for more work in this area to contribute to data for the prediction of 

biodiesel properties across a range of different biofuels. A minimum of 10 biodiesel fuels will be 

explored. Experiments will be setup to extract oil from different oilseeds in KZN, produce biodiesel, 

determine the chemical composition and thermodynamic properties of the fuels and develop an 

Artificial Neural Network model to predict the properties of pure biodiesel and biodiesel blends from 

their chemical composition. Tools and prior knowledge or competences required for the successful 

implementation of this project include the use of a GCMS and ANN software. 

 

 

 



4. Prediction of optimum conditions for the production of biodiesel from different feedstocks. 

There are hundreds of publications on the optimum conditions for the production of biodiesel from 

pure and used vegetable oils. This study seeks to establish a relationship between the feedstock 

composition and optimum conditions. This will provide a starting point for experimentation towards 

the search for optimum conditions for any new feedstock leading to cost savings, in terms of the 

amount of experimentation required to establish optimum conditions. In order to achieve the 

objectives a model will be developed based on carefully selected experimental data and tested 

against new data. 

5. Prediction of blade failure in standard stirred tank reactors. 

Blade failure in agitated tanks has been reported to lead to significant losses in production arising 

from failed batches. The project is aimed at being able to predict blade failure in order to prevent 

failed batches. The study will be applied to a Newtonian and non-Newtonian fluid in a standard tank 

configuration. 

6. Implementation of the Virtual Design of Experiments (VDOE) technique in the production of sub-

micron cobalt particles. (A Case Study) 

The virtual design of experiments is a combined approach using an ANN model derived from historic 

data to predict responses of a DOE. Successful validation of this technique can lead to huge amounts 

of time savings in experimentation and lost production in actual plant determination of optimum 

operating conditions. The case study will compare optimization results obtained via DOE and those 

obtained via VDOE in a complex industrial process.  

7. The photo-catalytic disinfection of river water in a tubular coated reactor. 

 

The treatment of river water for rural communities using a photo-catalysts is continuing to attract 

attention. Although the use of nano-sized particles has a lot of potential, it suffers from the need to 

separate the catalyst after the treatment. This requires advanced techniques using nano-filters. One 

approach been studied is to use micro-sized particles to facilitate the filtration process after 

treatment. This project will examine the extent of degradation with the catalyst coated on the reactor 

surface. Parameters to be studied will include the flow regime and the use of different doped forms 

of TiO2. 

 

8. Competitive adsorption models of organic pollutants from bi-solute systems on activated carbon. 

Adsorption is one of the methods used to reduce the concentration of the pollutants in industrial 

waste waters. This study will focus on the effect of composition and equilibrium on the mass transfer 

zone and its implication on the design of absorbers. 

9. Adsorption Model for a multi-component-organic pollutants effluent. 

The objective is to develop a model for a multi-component adsorption system to obtain design 

parameters for absorbers. The model will consider interactions between the components and the 

effect of composition. 


