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Each Canadian produces more than 700 kg of solid waste per year; some of this
waste has great potential for transformation into valuable materials

Cities and industries face major challenges with respect to waste management, and improved methods are constantly being sought.
The INRS Eau Terre Environnement Research Centre is a leader in the development of environmental technologies. Its researchers
possess unique expertise in the treatment and valorization (transformation into valuable materials) of effluents, sewage sludge,
and contaminated soil and waste. New technologies conceived at the Centre are regularly patented and transferred to industry.

Examples of research and training applied to current challenges

Biomass valorization

The production of value-added products such as biofuels and biomaterials from
lignocellulosic biomass (forest or crop residues) is an ecological alternative to fossil
fuel-based products. This biomass, mainly composed of cellulose, hemicellulose,
and lignin, is abundant, renewable, and low-cost. One of the main challenges
in valorizing these materials is to develop an effective pretreatment process to
remove as much lignin (an essential component of plant cell walls) as possible
in order to improve the biochemical conversion of the other components. In this
research program, two ecological and economical pretreatment processes, reactive
extrusion and biodelignification, will be optimized and combined to improve the
cost effectiveness of lignocellulosic biomass valorization.

Pesticide degradation

Atrazine is one of the most used pesticides in North America. It is ubiquitous in the
environment and is even found in drinking water. This pesticide is not degraded
effectively by conventional water treatments. Two INRS professors have combined
their expertise to develop a new process to degrade atrazine without the addition
of chemicals. The researchers have optimized the process of photoelectrocatalysis,
in which light and electrical potential generate free radicals at the surface of
electrodes that interact with atrazine molecules and degrade them. The process
has been successfully tested on water samples from a river in an agricultural region
of Quebec, but improvements are still underway.

CO, sequestration

The capture, sequestration, and valorization of CO, could play a vital partin reducing
the amount of CO, released into the atmosphere. The goal is to transform this gas,
currently considered a waste product, into a valuable commodity. Combining the
valorization of CO, with that of other waste is the main focus of the INRS industrial
carbonation research team. Using mineral carbonation, the group is giving a
second life to mine tailings, industrial waste, and other alkaline residues (containing
Mg, Ca, and Fe) by fixing CO, into solid form. The innovative technologies and
new materials that the group is developing integrate the principles of sustainable
development and circular economy.
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