Title: Circular Recovery of Organics and Metals from Wastes - CROMe project

As the world faces increasing water scarcity and environmental challenges, the transformation
of wastewater treatment plants into resource recovery centres is emerging as a powerful strategy.
Hence, applying circular economy concepts to recover organic resources such as small chain
amines and/or formaldehyde from wastewater (which are not easily removed) need to be
developed.

Also, as environmental awareness in society has increased, so has the expansion and application
of microbial biotechnology, which offers affordable, sustainable approaches to producing and
recovering materials. For example, biotechnology can be used to develop new chemicals from
municipal and industrial waste streams to be converted into chemicals such as solvents and
polymers etc. However, challenges associated with using biotechnology to develop chemicals
from waste include feedstock variability and variability in composition, moisture content and
contaminants.

Furthermore, as the world’s population, global economies and advancements in science and
technology continue to grow, this places ever-increasing demands for metals. For example,
precious metals (i.e., Au, Ag, Pt) and important critical metals (i.e., Li, Cu, CO, Ni, and REEs) are
needed for electronic equipment and medical devices and to power the future of clean energy
technologies. Given the rising demand for these critical but finite resources, it is necessary to
develop cost-effective means to extract and recover metals from waste streams.

The outcomes from this theme will have a significant impact on CO, reduction by promoting
sustainable resource recovery practices, which can drastically reduce the need for energy-
intensive chemical processes. By converting organic wastes into valuable chemicals and bio-
products, and recovering critical metals from industrial waste, the circular economy approaches
developed through this research will significantly reduce the carbon footprint associated with
traditional raw material extraction and production. As such, evaluating the lifecycle and techno-
economic impacts of the technologies developed will also be important to understand
downstream impacts.

Available Research Areas:
Project 1: Developing adsorption processes to recover organic materials from wastewater
streams.

This project will focus on amine and/or formaldehyde recovery using novel MOF/COF-based
membrane technology.

Project 2: Developing engineering biology and industrial biotechnology solutions for organic
material production.

This project will focus on developing microbial biotechnology solutions for producing new
chemicals from organic waste streams (including wastewater and solid residues such as flower
waste, etc.).

Project 3: Recovering metals from inorganic waste feedstocks.
This project will focus on recovering precious and critical metals from automotive catalysts and
mine-waste tailings using novel processing and green solvent technologies.
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