
 
In profile: 
Hub CI Graeme Millar 
Hub CI Professor Graeme Millar from the Queensland University of 
Technology (QUT). Prof Millar has considerable experience in industry, having 
worked for 10 years in a start-up company which developed catalysts and 
sorbents for water/wastewater treatment. He has successfully commercialised 
two technologies; one of these technologies involved the design of a new 
zeolite material, which had exceptional capacity for ammonium ions; the 
second technology was a silver catalyst employed in the global formaldehyde 
industry. 
At QUT his research group focuses their efforts on technologies relevant to the 
Cleantech sector, in particular to challenges related to water purification, conversion 
of mining waste to value added products, renewable hydrogen production for the 
energy sector, biomass transformation and industrial chemistry. 
To meet the challenge of applied research, the group not only carry out laboratory 
‘bench testing’, but also manage several pilot plants. For example, for the treatment 
of water his research group has a 100,000 L/day filtration/adsorption/ion exchange 
plant, a 200,000 L/day ammonia removal and recovery unit, and also a 1000 L/day 
membrane distillation system.  
 
We asked Professor Millar about his Hub research project: 
 
Project Title: Development of natural zeolites for advanced 
separation processes 
 
Partner Organization: Zeolite Australia 
 
What are the aims of project? 
We hope to (i) develop modified natural zeolite using innovative 
approaches to produce unique materials for separation 
applications; (ii) focus on scalable and cost effective 
technologies; and (iii) understand how to customize technology 
to a range of natural zeolite 

Which challenges being addressed and what are the 
potential applications 
Challenges: 

1. To enhance performance of natural zeolites while under the constraint not 
to make the technology too expensive for industry uptake 

2. To remove the problem of poor column performance of natural zeolites due 
to issues with slow diffusion 

3. To ensure that the technology can eventually be transferred to production 
of tonnage quantities of modified natural zeolites 

4. To expand the product portfolio from one material (natural zeolite) to a 
wide range of modified materials with greater range of application and 
improved performance 

 

Potential Applications: 
1. Removal and recovery of ammonia from wastewater 
2. Treatment of water contaminated with heavy metals 
3. Additives to anaerobic digesters 
4. Removal of turbidity causing materials from solution 
5. Prevention of nutrient run-off from agricultural operations 

 
What have been the highlights of the project to date? 

1. New knowledge relating to the relationship between zeolite composition and influence of 
heat or acid modification 

2. Creation of hybrid zeolite/organic material which can be used in continuous batch 
processes 

3. First ever reported binding of zeolite powder to produce beads which exhibit superior 
performance in column environments relevant to industry application 

4. Process to transform natural zeolites into high value materials 
 
How has the Hub network helped your work? 
The hub facilitates and coordinates contact with a range of potential users of the zeolite based 
technologies. The hub network may also provide deeper insights as to the separation problems 
which may benefit from zeolite integration. 


