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MEMBERSHIP

COMPANY MEMBERS

A primary role of the ADAA is to bring
together producers and marketers
of coal combustion products (CCPs).
Our activities cover research and
development into CCP  usage,
advocacy and technical assistance
to CCP producers and users, as well
as a forum for the exchange and
publication of CCP information.

For more information visit us at
www.adaa.asn.au

CURRENT MEMBERS
Adbri Limited
BG&E
Bilmar Solutions
Boral Construction Materials
Cement Australia
CS Energy
Daracon Constructions
Delta Electricity

Dr Jane T Aiken Consulting &
Environmental Services

Energy Australia
Heeleys Consulting Pty Ltd

Hills Bark Blower
(T/A Tremline Pty Ltd)

Independent Fly Ash Brokers Pty Ltd
InterGen Australia (Millerran)
Latrobe Magnesium

NRG Gladstone Power Station

Origin Energy - Eraring Power Station
Sphere One

Stanwell Corporation

Transport for NSW

Ultimate Housing

Vector Ltd

RECIPROCAL MEMBERSHIPS
CSIRO www.cmit.csiro.au
European Coal Combustion
Products Association (ECOBA)
www.ecoba.org
UK Quality Ash Association
www.ukqgaa.org.uk
American Coal Ash Association
Www.acaa-usa.org
World Wide Coal Combustion
Products Network (WWCCPN)
WWW.WWCCpN.org
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META USES ARTIFICIAL
INTELLIGENCE TO FIND NEW
ECO-FRIENDLY CONCRETE MIXES

In collaboration with researchers at the University of lllinois at Urbana-Champaign, Meta (Facebook’s parent company)
has developed a new Atrtificial Intelligence (Al) model that optimises and sorts concrete mixtures best known for

sustainability and strength. Who would’ve thought?

Last year, Meta achieved net-zero in their operations. Now, they're
turning their attention to achieving net-zero across their value chain
by the end of 2030. The way they aim to do this is in their special
way- by using new technological to speed up the process.

Al is used to optimise precise outcomes within ‘high dimensional
spaces’, where data sets with many attributes can be modelled. When
a valid data set is open, Al can be used to estimate or “learn” the
feasible high-dimensional space in terms of relevant considerations,
such as strength and sustainability. To develop this type of model,
Meta acquired help from researchers at the University of lllinois
at Urbana-Champaign, including Al expert Prof. Lav Varshney from
the electrical and computer engineering department, and concrete
expert Prof. Nishant Garg from the civil engineering department.

Using the input data on concrete formulas along with their
corresponding compressive strength and carbon footprint, the Al
model was able to generate several promising new eco concrete
mixes. “With Al, we were able to accelerate the discovery process and
validate good formulas within weeks. In this effort, the low-carbon
concrete formulas generated by the model entailed significant
replacement of cement (upwards of 70%) with a combination of two
types of low-carbon substitutes, namely fly ash and slag,” they said
which led to a process of elimination, where a final mix was chosen.

After this final formula was tested in a controlled lab setting, Meta
agreed to “test them on multiple (noncritical) structures at our
DeKalb data centre, namely the guardhouse floor slab and the
floor slab of the construction management team’s temporary office
space building,” they said. This concrete formula included upwards
of 50% cement replacement with a combination of fly ash and slag.

The field tests also confirmed that the resulting low-emission
concrete formula exceeded the seven-day and 28-day strength
requirements, with a carbon impact 40% lower than the regional
benchmark. However, Meta says to enable faster, more efficient
construction required for our priorities, they need the concrete to
meet specific strength thresholds earlier than seven days.

Next Steps

With the help of this Al model, Meta has been able to successfully
design and use concrete that meets our long-term strength
requirements and has a 40% lower carbon impact than the
regional benchmark. “But we are just getting started. While we are
encouraged by the success of this pilot, further developments and
tests are needed to scale the impact of this innovation.

This includes a few factors:

1. First, we need to understand and optimize the performance
of the mixes under different weather conditions, such as the
cold weather in lllinois. Each data centre location has unique
attributes that must be accounted for in the design and testing
of concrete.

2. There are improvements to be made to optimize for early
strength gain (e.g., to have it set faster) to accommodate
a tighter construction schedule. There is an opportunity to
directly optimize for such logistical considerations.

3. Finally, there is a need to understand how novel materials
could be used in place of cement in concrete, particularly as
the supply of traditional cement substitutes like fly ash and slag
is projected to decrease in the long run (due to restrictions on
coal and steel production). Material availability is an important
factor in construction; identifying novel materials that could be
used in concrete can open new opportunities. Additionally, novel
materials can further enhance the strength and sustainability
of new concrete formulas,” they said.

The resulting concrete mixes from Meta’s model can be used outside
of data centre construction, and there is an opportunity to further
develop this model to address other use cases. “Our exploration of
innovative solutions to reduce data centre construction emissions
is not limited to concrete. There are opportunities to reduce the
emissions of other materials. We are also exploring innovative data
centre designs as another way to improve sustainability,” they said.
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LMG’S FLY ASH/
MAGNESIUM RECIPE
FOR GREENER EV’S

ADAA member Latrobe Magnesium (LMG) has produced the world’s first magnesium ingot made
from brown coal fly ash harvested from the repository at the Yallourn Power station.

The recent achievement secures the efficiency of LMG’s extraction
processes that will be produced on a larger scale at its new
demonstration plant in Victoria, Australia, once it is completed.

To prepare its processes ahead of the construction timeline, LMG
has been working behind the scenes to perfect and produce a
world-first, 100% recycled, 1kg magnesium ingot made from brown
coal fly ash.

LMG’s CEO, David Paterson, told the ADAA the substantial
achievement of creating this product speaks to the hard work and
dedication of the team.

“Our own developed Hydrometer Process has produced a world-first
fly ash-magnesium ingot that is 100% recycled, meaning no waste,”
he said.

With the first 1kg ingot complete, Mr Paterson says LMG is on the
right track to begin processing as soon as the plant is ready.

“Even though the demonstration plant is still under construction,
we have proven that our work is going ahead successfully,” Mr
Paterson told us.

The revolutionary material made from stored fly ash is best suited for
the electric vehicle (EV) market, where it serves a critical purpose.
“Lithium batteries in an EV increase the overall vehicle weight by
25%. Using magnesium makes for lighter vehicles that create fewer
emissions,” he said.

In comparison with lithium as an anode material, magnesium has
an energy density per unit mass under half that of lithium (18.8 MJ/
kg vs. 42.3 MJ/kg).

Knowing this, LMG plans to create a lighter vehicle that requires
less energy and produces fewer emissions.

But the best part is that the whole material at LMG is wholistically
recycled, meaning a completely green product and soon, possibly
green production.

“We're also looking into having a solar farm to reduce production
emissions as much as we can,” said Mr Paterson.

LMG says they are proud of their low emission processes, “... and
hope to see greater use of green Magnesium to lightweight vehicles,
electric or not, and make them more energy-efficient in future,” they
said.

LMG’s new magnesium demonstration plant uses a world-first
patented hydrometallurgy/thermal reduction process to convert
industrial fly ash to magnesium metal, supplementary cementitious
material, amorphous silica, char, and iron oxide.

In October 2019, the company signed an agreement with another
ADAA member, EnergyAustralia Yallourn, to supply ash to produce
the metal securing a circular future for ash.
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THE ILLAWARRA COULD REDUCE
88% OF AUSTRALIA’'S EMISSIONS
THANKS TO A NEW REPORT




WHAT YOU NEED TO KNOW
ABOUT ENERGY AUSTRALIA'S
ONE OF A KIND ENERGY
SOLUTION

HOW WILL IT IMPACT YOUR FUTURE?




CONCRETE 2023

YOU

www.ciaconference.com.au/savethedate/
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Coal Combustion Products (CCPs) - often referred to as “coal

ash” and including “fly ash” and “bottom ash” — are solid materials
produced when coal is burned to generate electricity. There are many
good reasons why the 12 million tonnes of CCPs generated annually
are viewed as resources. Beneficiating (using) CCPs conserves natural
resources, saves energy, and reduces associated carbon emissions

contributing towards an efficient circular economy.



https://www.youtube.com/watch?v=AaqS1LcJgEg

Applications incorporating
CCPs have been proven to

outperform products made
without it!
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WOCA 2024!




PROJECT

BG&E WINS BIG
FOR WORLD-CLASS

ADAA member, BG&E as a part of the Armadale Access Alliance (AAA) team, has collectively won two awards at the
Annual Masters Builders-Bankwest Excellence in Construction Awards.

The awards are a reflection of the diligent planning, designing, and
constructing that advanced the Armadale Road to North Lake Road
Bridge project in Perth.

THE WORLD-CLASS PROJECT WAS

RECOGNISED IN TWO CATEGORIES:

e Best Civil Engineering Works Over $100,000,000
e Construction on a Challenging Site.

The project was undertaken in a highly congested section of
Armadale Road that is used by around 50,000 vehicles every day,
creating a challenging reconfiguration of local roads. Subsequently,
the bridge built over Kwinana Freeway was to ease congestion and
improve access for Cockburn visitors and residents.

BG&E’s Technical Director, Civil WA, Boris Vujovic emphasises the
importance of undertaking this prolific project; he says, “This critical
infrastructure project provides many benefits for the community. The
overall scope of works included easing congestion at the Kwinana
Freeway, Armadale Road and Beeliar Drive Interchange, the city’s
fifth most congested intersection, by segregating heavy regional
traffic from local traffic. Effectively, a bypass was created around
Cockburn Central Station and Cockburn Gateway Shopping Centre.
Our experienced Civil and Bridge teams provided civil engineering
and bridge design services for this project,” he said.

Ultimately the project resulted in a high quality finish, delivered on
time and budget, with minimal disruption to the community.

OTHER ASSOCIATED WORKS

FOR THIS PROJECT INCLUDE:

e Construction of a new bridge over Kwinana Freeway, connecting
Armadale Road and North Lake Road.

¢ Armadale Road upgraded from Tapper Road to Kwinana
Freeway, passing over the intersection of Tapper Road with a
new bridge, and under the intersection of Solomon Road, via
a trench structure.

¢ New north-facing on and off ramps at Kwinana Freeway.

*  Local roads reconfigured with two new roundabouts to maintain
connectivity.

e Collector-distributor roads on both sides of the Kwinana
Freeway from Berrigan Drive to Armadale Road.

*  Modifications to the existing North Lake Road and Midgegooroo
Avenue signalised intersection.

* Additional lanes and turning capacity added to the intersection
of Armadale Road and Ghostgum Avenue to support ongoing
residential growth in the suburbs of Calleya and Treeby.
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STANWELL COMMENCE
CONSTRUCTION AT
CLARK CREEK

“The first stage construction phase of the project will create up to 350 jobs, and up to 25 to
30 full-time jobs once the wind farm is operational.”
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AUSTRALIA




REPORT UPDATE:

HIGH-DENSITY GEOPOLYMER CONCRETE
AT PORT KEMBLA’S NORTHERN
BREAKWATER

Download copy of full report here.



https://unsw-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay?vid=UNSWORKS&docid=unsworks_modsunsworks_81238&context=L

REMEMBER THE
CCGP JOURNAL?

The CCGP Journal is a joint publication between the University of Kentucky Center for Applied Energy Research and
the American Coal Ash Association. The CCGP is an international peer-reviewed, online journal that encompasses
the science and technology of the production, sustainable utilisation, chemistry, and environmentally sound handling
of all by-products.

Since 2008, CCGP has played an important role in keeping track of new advancements in the industry, with around 4 papers a year being
published and advertised. This year, the journal has received O published papers, with 3 submissions, which requested to be published
without undergoing the review process.

The Journal’s livelihood depends on new, submitted papers submitted by various researchers and authors. The Ash Development Association
of Australia would like to encourage its members to reach out if there is anything you believe may be helpful to The Journal.

Topics of Interest What can be submitted?
e Fly Ash e Gasification Residues e  Original research results

e Bottom Ash e  Mining and Reclamation e  Proceedings of symposia

e Boiler Slag e Cement and Concrete e  Surveys

e Geotech e  Construction Materials e Reviews

e  FGD Products e Disposal e  Book reviews

e Ponds e Aggregates e  Overviews of recent literature
e Beneficial Use e Chemical Classification e Letters to the editor

e Landfills e Rare Earth Elements

e Chemistry e  Coal-Fuel Blend By-Products

e  Regulations e  Groundwater and Environment

The CCGP Journal is free to publish and is available online creating a great opportunity for those who enter in The Journal.

Please send us an email at: info@asa-inc.org.au if you wish to make a submission.

SUBMIT
NOW!
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