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PhD Project Description

Title: Advancing Biodegradable Flotation Reagents: Evaluating Non-polar and Hybrid Oil Collectors Across Diverse Mineral Systems
 
Supervisors
Lead Supervisor: Dr Pablo Brito-Parada
Co-supervisor(s): Prof. Stephen Neethling

Research Group
Advanced Mineral Processing Research Group (Department of Earth Science and Engineering)

Project Summary
This PhD project will contribute to the development of more efficient and cost-effective flotation strategies. The project will assess the potential of biodegradable collectors such as gas-to-liquid (GTL) oils and other non-polar reagents as alternative to traditional mineral oil-based collectors. The aim is to support the optimization of formulations that improve mineral recovery, selectivity, and environmental performance.


Research Context and Objectives
Froth flotation is the dominant method for the beneficiation of finely ground ores, enabling the separation of valuable minerals from the gangue. Traditional non-polar collectors such as diesel, fuel oil #2, and kerosene are used effectively for certain ores, while recent studies have demonstrated their potential as selective collectors or auxiliary reagents in the flotation of various metallic and industrial minerals. Nevertheless, concerns remain regarding their environmental impact, handling safety, and supply chain volatility. 

Preliminary laboratory tests have shown the applicability of GTL grades (e.g. G80, G85 and G100) in the flotation of various sulphide ores, such as molybdenite or chalcopyrite; and non-sulphides, like fine coal, potash, feldspar, graphite, or Florida phosphate rock. GTL oils present the advantage of being derived from natural gas via Fischer-Tropsch synthesis and offering a purely paraffinic, sulphur-free, and biodegradable alternative to traditional oil collectors. However, their surface interaction mechanisms in multiphase systems remain poorly understood.

This project will systematically investigate the flotation of various mineral classes using GTL formulations. Particular attention will be given to analysing the effect of the reagents on froth stability, measured in terms of air recovery, and to the impact of reagent addition strategies. The aim will be to both increase our understanding of the surface-chemistry in play and to benchmark the metallurgical and operational performance of flotation systems that use GTL oils against those that use traditional collectors. This information, in turn, will feed into models that allow us to simulate the use of these collectors not only in individual flotation cells but on flotation circuits. The environmental and financial impact of adopting these novel collectors will also be assessed.


Collaborators and partners on the project:
This PhD project is part of a collaboration between Imperial College London and Shell Global Solutions International B.V., to foster innovation and knowledge exchange in mineral processing. 

The funding for this research will come from an EPSRC Industrial Doctoral Landscape Award (IDLA) sponsored by Shell Global Solutions, and with Dr Miguel Rivera-Torrente as the industry project lead.

As part of the PhD programme, the student is expected to carry out a three-month industry placement (e.g. at the Shell laboratories in the Energy Transition Campus Amsterdam (ETCA) and/or at a third party laboratory in a mineral processing plant).


Who are we looking for?
We are looking for motivated students with an excellent background in relevant disciplines, such as engineering, geoscience or chemistry, and with the willingness to develop expertise in sustainable mineral processing and acquire skills in relevant laboratory methods. 
Successful applicants will have a proven aptitude for practical, experimental and analytical work and a genuine passion for research. 
The candidate will have the opportunity to develop their career and profile by working alongside collaborators from industry, presenting at international conferences and publishing in high-impact journals. 
Please note that this Industrial Doctoral Landscape Award (IDLA) will cover tuition fees at the ‘Home’ rate and not the ‘Overseas’ rate. 
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