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Sustainable water treatment system inspired by nature
Students from Monash Chemical Engineering have used the natural water treatment cycle found in
nature as inspiration to develop a sustainable, stand-alone water treatment system that removes
persistent organic pollutants from industrial wastewater. Untreated wastewater from industrial sites
can contain heavy metals, toxins and petroleum hydrocarbons which can have direct implications on
aquatic ecosystems and subsequently impact food resources and water supply.
Ph.D. student Mostafa Dehghanl said: "Accordlng to recent figures from the United Nations, by 2030,
N B—Ch 7 half of the world, including many in low resource
’ areas, will face water scarcity. This was our main
motivation to design a water treatment system
inspired by nature, that takes advantage of sunlight,
- especially in areas with a high light intensity like

. Australia, the available systems currently in the
market are either inefficient or produce a
secondary pollutant that needs to be disposed of in
the environment. Our prototype seeks to provide a
sustainable treatment of persistent organic
pollutants such as fluorinated compounds in low
! resource settings."
This system av0|ds using fossn fuel based energy sources or chemicals that pose a hazard to human
or environmental health. The system also uses a cellulose/zinc oxide catalyst activated by sunlight to
break down organic pollutants in water circulated through a treatment tank.
The pilot prototype takes advantage of sunlight and mounted UV lights powered by solar panels are
activated when insufficient sunlight is available, while a microcontroller manages the flow of water
through the system. At the end of the treatment cycle, clean water is discharged from the system.
The efficacy of the system was examined using a variety of organic pollutants such as per- and
polyfluoroalkyl substances (PFAS), dioxane solvents, industrial dyes, and real wastewater samples
until degradation to below health and environmental advised levels were achieved
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New model to assess for flood hazards

A new article presents a new methodology to create a watershed-scale flood model based on LiDAR
data. LIDAR is a mapping system that uses aircraft-mounted pulsed lasers to measure ranges on the
Earth's surface. The data it collects can be used to render extraordinarily precise representations of
local topography, which can be immensely valuable to natural-resource industries, geographers and
other researchers, including public safety authorities and insurers.

Most large-scale mapping of flood hazard areas relies on satellite data, which provided roughly 30-
metre grid resolution models. LIiDAR offers a one-meter grid resolution. At this level, it can provide
elevation readings that are accurate within 15 to 20 centimeters. While LIiDAR cannot penetrate
surface water, it can deliver a precise water surface reading that is dated and time stamped. In their
model, the researchers couple this information with river discharge data provided by the Ministry of
Environment and Fight Against Climate Change to calculate the riverbed's depth, known as the
bathymetry.

Having knowledge of a river's carrying capacity can give officials enough time to act and warn area
residents when hydrological models predict conditions that can lead to flooding. This system is just
as applicable to large rivers as it is to smaller ones down to a width of around 10 meters. These make
up around 25,000 kilometers of rivers in southern Quebec alone. The researchers likens the model to
a catalogue that officials can refer to when looking to predict possible flood level extent of events
given a particular set of circumstances. This project is part of Projet INFO-Crue, a Quebec
government program to update flood maps in 50 key watersheds that became an urgent priority
following the recent series of floods.



https://www.sciencedaily.com/releases/2021/10/211014172720.htm
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