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Welcome to Issue 36
of the Calix Newsletter

In our third Newsletter for 2020, our Batteries and Catalysts R&D Manager –
Dr Matt Boot-Handford – outlines the huge effort going into our battery materials 
technology from our dedicated team and our partners in the four development 
programs we are participating in. Our BATMn Reactor continues to be the
centrepiece of some highly prospective materials research. We anticipate
publishing some interesting outcomes soon, as we move to full battery “coin” 
and “pouch” cell testing with our partner BatTRI-hub 

Also featured is a story on a mine, in a severely drought-affected region, which 
was running critically short of water. Calix was able to help the mine recycle its 
waste-water through the use of our ACTI-Mag product, which helped keep the 
mine running. It was great to see the Calix team deliver on the urgency of the
customer’s requirements during a holiday period, and speaks volumes about our 
team and their relentless customer focus. Another ACTI-Mag story features a
vineyard, where we replaced a dangerous chemical with our cost-effective, 
safe product that also proved great for the land when re-using the wastewater. 
And in our third wastewater feature, we profile a dairy farm in the US having
similar issues to the vineyard, and for which our US-based product AMALGAM-60 
was very effective, backed by the great team in our newly acquired business there.

Our AQUA-Cal+ product is also featured in a story from Malaysia, where significant 
reduction in dissolved iron (deadly for prawns !) and control of ammonia, nitrite 
and phosphate enabled a higher survival rate, and higher average weight, leading 
to much higher yields for the farmer. Also from Malaysia – our ACTI-Mag product 
was able to help improve the efficiency of a bio-digestor, which in turn produced 
more “biogas” for renewable power generation. Improved bio-digestion and the 
potential to produce renewable power is also the latest topic in our Sustainability 
Series, and our newsletter introduces this topic for further reading.

Although not featured in this newsletter, our LEILAC CO2 mitigation projects 
continued development in Europe despite COVID travel restrictions, and the 
interest in the technology continues to build. We were proud to have our partner 
HeidelbergCement feature the technology very prominently in their annual capital 
markets day - 

We were also proud to recently announce some great FY20 annual results,
featuring a 74% increase in annual revenues to $24.4m, including a 334% 
increase in sales revenues to $14.1m and 224% increase in EBITDA to $1.5m, 
the lodgement of 5 new patents, the achievement of nearly $30m in new grant 
funding for our cement and battery R&D developments for the next 4 years, and 
the continued strengthening of our balance sheet with net assets of over $26m 
and virtually zero debt. Despite the challenges and uncertainty around COVID, 
we remain in a great position in FY21 to continue to grow our sales margins and 
revenues, develop our pre-commercial products and push ahead on our ambitious 
R&D program.

As always, we thank our shareholders and stakeholders for their support and 
interest and hope you enjoy reading about our latest accomplishments in this 
newsletter.

Phil Hodgson
CEO

Calix’s advanced battery materials
development program – charging ahead!
The Calix battery R&D team along with its CRC-P for Advanced Hybrid Batteries 
project partners – Deakin University and Boron Molecular – have been working 
hard to develop high performance, low-cost and sustainable electrode materials 
for lithium ion batteries using Calix Flash Calcination compatible processing. 
The project is now reaching the 12-month mark and making significant headway 
having already identified several strong candidate lithium manganese oxide 
cathode materials. These materials are now being put through their paces at 
Deakin University’s prototyping facility – BatTRI-hub – in both full coin and 
pouch cell formats to provide a deeper understanding as to how these
materials perform over long-term charge-discharge cycle testing as well as 
high rate and elevated temperature testing. The Calix team are now focused on 
further optimisation of its electrode formulations and scale up of the electrode 
manufacturing process. The CRC-P partners have entered discussions with 
global cell manufacturers with the capability to scale up cell production and 
manufacture battery packs featuring Calix electrode materials for field and 
customer trials to be run later next year.

The Calix R&D team also welcomes Drs Dabin Wang and Lakshmi Vazhapully 
who joined Calix from Monash and Deakin Universities in February and May of 
this year as Battery and Catalyst Materials Engineers. We have also seen the 
Site Projects Engineer, Terrance Banks, expand his role to take on the additional 
responsibility of Chief Plant Operator and Engineer for the BatMn pilot plant. 
With CRC-P funding, Calix has also been able to refurbish its labs and establish
a dedicated space for battery materials R&D at its Bacchus Marsh production
facility in Victoria, Australia with expanded capabilities to include X-ray 
diffraction, rapid surface area analysis and battery testing instruments for high 
throughput screening and characterisation of its battery materials. 

Calix continues to be an active member and supporter of the ARC funded 
Industrial Innovations Training Centre storEnergy as well as the EU funded 
POLYSTORAGE training centre supporting projects at Monash, QUT and Deakin 
Universities on next generation lithium and post lithium ion battery 
technologies. Calix has also established a placement opportunity at the Bacchus 
Marsh production facility which provides storEnergy students with valuable 
industrial experience. Meisam Hasan who is studying for his PhD at Deakin 
University through the storEnergy training centre under the supervision of 
Profs Maria Forsyth and Pat Howlett becomes the first student to take up this 
opportunity.

Calix is also a key participant in the recently established future batteries 
industries cooperative research centre (FBICRC) and is engaging with the 
research providers and industry participants to develop a set of integrated 
projects needed to accelerate the growth of a world leading battery industry 
sector in Australia.

Calix's Australian R&D team in front of the 
pilot electric calciner, BatMn in Bacchus Marsh, 
Victoria.

Dr Dabin Wang loading cathode precursor 
materials into the laboratory tube furnace as
part of the cathode materials development and 
optimisation R&D programme.

Dr Lakshmi Vazhapully running XRD 
characterisation on samples in the newly 
refurbished battery materials development labs 
at Calix’s Bacchus Marsh production facility.

Innovation in Carbon Capture Conference, 
January 2020

MAKING BETTER BATTERIES

(https://www.batteryinnovationhub.com.au/).

(https://youtu.be/mKru5o3JTZU).
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SOLVING GLOBAL CHALLENGES

To read the full Customer Story: 
https://www.calix.global/what-we-have-done/application-
of-acti-mag-in-mine-water/

An exciting new application for
ACTI-Mag's unique properties
and excellent customer service from the Calix team

CHALLENGES

Caustic soda was being used to neutralise the acid in the pit 
water. High concentration caustic soda has a density of 1.5 
g/cc which caused the caustic to drop to the bottom of the 
pond as it was being added. Due also to poor mixing, this 
resulted in zones of different pH within the pond. 

Consideration had been given to diluting the caustic as it 
was added to reduce its density, however due to the heat of 
dissolution when mixing caustic and water within a plastic 
mine pipe, it was deemed too high risk to do this without 
significant investment in accurate dosing equipment.

SOLUTION

Calix was able to provide a rapid solution in the form of 
ACTI-Mag for acid neutralisation.

ACTI-Mag is a high surface area magnesium hydroxide 
product. It is non-hazardous, non-toxic and has a very low 
solubility, which makes it perfect for acid neutralisation 
while maintaining the water quality for any kind of
downstream use.

ACTI-Mag was able to be sprayed or pumped into the pond 
with good dispersion using an existing water line for dilution 
and delivery, which was not possible with caustic due to the 
heat of mixing.

In addition to treating the pit itself, Calix was able to set up 
a dosing rig to treat the water being pumped out of the pit, 
so that the water quality, including pH and alkalinity, was 
within specification while the pit was being treated. This 
allowed the immediate use of the water, instead of having to 
wait until the whole pond was treated.

CONCLUSION

ACTI-Mag turned out to be a very cost effective solution for 
the treatment of mine pit water, and other water that had 
been contaminated with acid. Whether the acid was leached 
from the ground, or as a result of an industrial waste, the 
ACTI-Mag was able to make use of its high surface area to 
rapidly neutralise the acid contamination.

There are plenty of alternative chemicals on the market 
that promise acid neutralisation, but there is nothing that 
delivers the results as quickly and as cost effectively as 
ACTI-Mag.

Minerals processing is core to the Calix business, so we 
understand that using an inferior product can result in
additional risk or nasty side effects to your process that 
can cost you more than the product in the first place. Calix 
has the expertise to understand your process and analyse 
the risks. So you can be confident you have made the right 
choice to maximise your core business.

IMPROVING THE
SUSTAINABILITY OF
WATER TREATMENT

Acid neutralisation in mine water
Central NSW was suffering from a drought that was nearing five years long. All of the local water streams and rivers had dried 
up and the supply of potable water for the town was down to 2% storage capacity.

The water supply was a critical part of the operation of the mine site just outside the town. Their froth flotation process relies 
on water as a carrier to separate precious metals from other minerals within the crushed and ground rock.

Due to the dwindling water supply, the local council had asked the mine site to stop using the potable water supply that was 
also being used by the town for drinking water. A secondary pipeline from another body of water, also had no guarantee of 
supply due to the drought.

Fortunately, the mine site had an old underground mine and pit that had filled with rain and ground water over the ten years 
since it was last used. The ability to use this water was critical for the ongoing operation of the mine processing site.
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Situated in the Southern Murray Darling Region of Australia, 
the winery operates over 2400 hectares of vineyards, as well 
as a large scale winery.

Their production is sold to domestic and global wine 
businesses as well as bottled into the company’s own branded 
product.

This winery is a firm advocate for sustainable wine production 
through a range of initiatives which deliver both financial and 
environmental benefits for the business.

They seek to assist in reversing agriculture’s adverse
contribution to Australia’s environment by applying
regenerative and sustainable farming practices to improve soil 
health and increase biodiversity.

The healthy soils lead to increased moisture and nutrient 
retention which creates resilience to harsh climatic events. 
The increased microbial diversity improves air flow and limits 
carbon respiration back into the atmosphere.

IMPROVING THE
SUSTAINABILITY OF
WATER TREATMENT

Implementing a safe
& cost effective alkali dosing solution
for winery wastewater pH correction

CHALLENGES

• Sustainable operation of a woodlot using winery wastewater 
and keeping within pH & salinity limits.

• Finding a safe and cost effective alternative to ammonia for 
pH control.

SOLUTION

• Calix introduced ACTI-Mag, a very high surface area 
   magnesium hydroxide, as a safe and cost-effective alternative 

to ammonia for pH adjustment in wastewater.
• ACTI-Mag is a highly stable slurry, that flows readily and can 

be easily dosed in winery wastewater treatment systems.

BENEFITS

• Displacement of anhydrous ammonia allows elimination of a 
significant site safety hazard.

• In comparison to ammonia, ACTI-mag is safe to use, 
earth-friendly and a cost-effective solution for pH control.

SOLVING GLOBAL CHALLENGES

To read the full Customer Story:
https://www.calix.global/what-we-have-done/implement-
ing-a-safe-cost-effective-alkali-dosing-solution/
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A dairy processor in the Pacific Northwest was generating highly saline wastewater, a potential source of environmental
pollution if left untreated.

Throughout the dairy industry, there is a constant requirement to monitor and control wastewater and effluent before
discharge from the plant to comply with environmental regulations. Treating dairy wastewater before it is released into 
water bodies is a complex process, with biological treatments preferred.

IMPROVING THE
SUSTAINABILITY OF
WATER TREATMENT

Achieving sustainable dairy wastewater
management with magnesium hydroxide
A safe, cost-effective and earth-friendly alternative to sodium hydroxide for pH 
adjustment of wastewater

BENEFITS
• Safety: Nonhazardous for employees to handle, and any spill 

is not reportable.

• Environment: Magnesium is a macronutrient and the core 
element of chlorophyll, while sodium is a salinity hazard.

• Buffering: Mg(OH)2 is the strongest alkaline buffer known, 
helping to hold the pH within a tight range despite acidic pH 
fluctuations entering the wastewater treatment process. 

   It also prevents pH spikes due to overdosing of chemicals,
   improving stability and optimising microorganism activity.

• Cost: While AMALGAM-60 is typically more expensive than 
50% NaOH on a price-per-unit basis, it is significantly less 
expensive in use. This is because every 1.0 lb of 50% NaOH 
can be replaced by 0.6 lbs of 60% Mg(OH)2 to provide the 
same number of moles of hydroxide (OH-) for pH 

   neutralisation.

CHALLENGES
The wastewater discharged by dairy processors is highly
saline, indicating a high sodium content. Salty effluent can 
be diluted with other effluents and discharged as trade 
waste, but the high salinity can trigger penalties imposed by 
local water authorities.

• High chemical usage
• Sodium discharge compliance issues
• Operational costs related to handling
   of hazardous chemicals

SOLUTION
AMALGAM-60, an innovative magnesium hydroxide 
(Mg(OH)2) slurry, was found to provide better pH and
alkalinity control compared with caustic soda (NaOH), while 
also reducing sodium in the discharge, for better
environmental and compliance outcomes.

SOLVING GLOBAL CHALLENGES

To read the full Customer Story:
https://www.calix.global/what-we-have-done/
sustainable-dairy-wastewater-management/
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Shrimp farming in Malaysia
Optimisation of grow-out conditions in Perak, Malaysia

CHALLENGES

• Improve water quality
• Improve pond bottom quality
• Increase harvest returns
• Reduce use of probiotics and algaecides 
• Reduce sludge drainage
• Reduce iron content in the pond

SOLUTION

A special formulation of AQUA-Cal+ was applied in this pond. 

AQUA-Cal+ works as a water and pond bottom conditioner.
It aids in clarifying the water, controlling pH and releasing
alkalinity as required, to aid in the digestion of organic matter.

An initial AQUA-Cal+ dosage of 20 ppm successfully dropped 
the soluble iron in the pond and prepared the pond for baby 
shrimp, also known as "post larvae" (PL), introduction. 

No probiotics or algaecides were used. 

After one week, PL was introduced and after two weeks, the 
weekly dosage of AQUA-Cal+ was adjusted to 4ppm.

BENEFITS

• Pond bottom condition improved
• Iron problem reduced significantly
• Reduction of ammonia, nitrite, and phosphate
• Survival rate of shrimp increased
• Shell of the shrimp hardened, and weight increased

CONCLUSION

The addition of AQUA-Cal+ at 20 ppm pre-treatment and 
4ppm thereafter significantly increased water and pond 
bottom quality, controlling ammonia and nitrite as well as 
bottom sludge volume.

The improvement in the pond environment contributed to its 
health and subsequently to the shrimp size and harvest 
quantity.

A small shrimp farm in Parak Malaysia was struggling 
with decreased harvest weights, frequent sludge 
drainage and high iron levels. The shrimp farm has 
20 active ponds of earthen construction. The ponds 
are, on average, half a hectare in size and one meter 
deep, and are typically stocked with 100 to 120 shrimp 
every one square meter. They typically take around 12 
weeks to grow to a size ready for harvest.

FEEDING THE GROWING
HUMAN POPULATION

SOLVING GLOBAL CHALLENGES

To read the full Customer Story:
https://www.calix.global/what-we-have-done/
shrimp-farming-in-malaysia/
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SOLVING GLOBAL CHALLENGES

Increased biogas production
and reduction of struvite formation
Process improvement study in anaerobic ponds of a palm oil mill in Malaysia

Biogas is formed naturally when palm oil mill effluent (POME) 
decomposes in the absence of oxygen. Unharnessed, this gas 
is an unwanted, potentially hazardous contributor to global 
climate change.

Capturing and converting biogas to energy, offers one way for 
palm oil mills to reduce their environmental impact and create 
renewable energy at the same time.

In this trial, Calix demonstrated that the dosing of ACTI-Mag 
not only improved the quality and quantity of biogas produced 
from POME, but also alleviated the formation of struvite. 

Calculating the potential energy generated from biogas uses 
several key parameters. One way to demonstrate the impact of 
ACTI-Mag on the volume of biogas produced is to look at the 
biogas / COD (Chemical Oxygen Demand) loading and POME/
biogas ratios.

This is basically the theoritical volume of methane produced 
per kg of COD removed from the wastewater.

After only 5 days of dosing, a 20% increase on the POME/
biogas ratio was achieved. This 20% boost in biogas volume 
was due to ACTI-Mag helping digest the undigested feedstock 
left in the system.

CHALLENGES

• Low palm oil mill effluent (POME) flow from a palm oil mill 
• Low POME flow was leading to poor biotreater efficiency and 

biogas production
• Blockages from the formation of magnesium / ammonium / 

phosphate ("struvite") crystals 

SOLUTION

ACTI-Mag, with its unique high surface area and high localised 
pH surface, is able to break down complex organic matter by 
hydrolysis into smaller units. This allows the biological 
system to convert organic matter into biogas more quickly, 
and improve the quality.

BENEFITS

• Increased biogas production 
• Increased power generation
• Less hard scum in the mixing pit
• Reduction of pipe blockages due to struvite

CREATING RENEWABLE ENERGY
SOLVING GLOBAL CHALLENGES

To read the full Customer Story:
https://www.calix.global/what-we-have-done/biogas-demon-
stration-at-a-biogas-power-plant-in-south-east-asia/
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Creating 
Renewable Energy 

Read more about how Calix
contributes to 

CREATING 
RENEWABLE 
ENERGY

READ MORE

CREATING RENEWABLE ENERGY

Creating renewable energy
Energy accounts for around 60% of total global greenhouse gas emissions. Increasing energy 
efficiency, developing sustainable energy storage options and the use of renewable energy is 
crucial to creating more sustainable communities and businesses and resilience to 
environmental issues like climate change.

The largest source of greenhouse gas emissions 
from human activities is from burning fossil fuels for 
energy (electricity and heat production). In contrast, 
renewable energy sources produce little to no global 
warming emissions.

Developed countries will need to spend US$11 trillion 
in the coming decades to become 100% powered by 
renewables; a significant market opportunity for
 companies operating in the renewable power sector.

Waste-to-energy (WtE) or energy-from-waste (EfW) 
is the process of generating energy in the form of 
electricity and/or heat from the primary treatment of 
waste, or the processing of waste into a fuel source. 
WtE is a form of energy recovery. This can help offset 
rising energy demand from an increasingly urban 
population with higher standards of living. Also, since 
waste is domestically sourced, EfW supports energy 
supply diversification.

Biogas is a clean, renewable energy that is created 
from materials that would otherwise simply be wasted. 
It can reduce the greenhouse gas emissions of energy 
by over 20 times and prevents methane from
escaping directly into the atmosphere. In addition to 
climate benefits, anaerobic digestion can also lower 
costs associated with waste remediation as well as 
benefit local economies. It uses a well-known and 
proven process based on anaerobic  bacteria (biomass) 
to convert organic pollutants or COD (chemical oxygen 
demand) into biogas in an oxygen-free environment. 

With its unique high surface area and high localised 
pH surface, not only does ACTI-Mag provide optimum 
conditions for bacteria and the digestion process, but 
it helps the breakdown of complex organic matter by 
hydrolysis into smaller units. This allows the biological 
system to convert organic matter into biogas more 
quickly, and also improves the quality of the biogas.

ACTI-Mag has shown it can increase the quality and 
quantity of the biogas coming from anaerobic 
systems, providing a significant economic boost for 
food processing plants and water utilities.

Understanding 
the challenges 
we solve

Calix received a commendation in the 
2019 Bioenergy Innovation Awards for the 
development of ACTI-Mag, which helps improve 
biogas production as a renewable energy source.

Several trials in both Australia and Asia have 
shown that ACTI-Mag increased the conversion 
of carbon into biogas by up to 30 percent and 
improved the yield value by up to 28 percent. It 
also showed a 20 percent improvement in the 
conversion of wastewater to biogas. With such 
increases in biogas delivered by ACTI-Mag, 
customers can grow their monthly earnings.
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We believe our people are key to 
achieving our purpose.

Terrance joined Calix in mid 2018 as site project engineer. Since joining 
he has been involved with the majority of site based projects including 
the construction/operation of the BATMn plant and upgrade/operation 
of the CFC15K plant and MHL plant.

Since graduating Swinburne University with a bachelor of Mechanical 
Engineering his experience has primarily been in the mining industry. 
He has worked on a number of large sites including AGL Loy Yang 
(brown coal power station and mine in eastern Victoria), other sites in 
the LaTrobe Valley areas near Loy Yang, and Abbot Point Bulk Coal 
Terminal Stacker reclaimer expansion project.  He has also worked at 
various sites around Kalgoorlie in regard to sensor sorter application in 
mining.

Outside work, Terrance’s hobbies include cars, motorbikes and 4wd’s. 
These include classic car restoration, taking his young family around 
the state with his 4wd seeing what it has to offer and riding his 
motorbike offroad in similar areas. In addition, he enjoys the
modifications/upgrades/fixes to all of the vehicles involved in the 
above activities.

Introducing
Terrance Banks
Site Project Engineer

“I enjoy working at Calix because 
it provides a large variety of work, 
from being in the office to out on 
the plant, as well as a number of 

different aspects with the projects 
from design, construction 

commissioning to operations/
production and maintenance/

breakdowns.”
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To learn more about Calix technology, 
products, applications and services:

www.calix.global

Or call 1300 0 CALIX

Share
#MARSISFORQUITTERS

Calix is committed to sustainable practices that contribute to 
saving the planet. This means we try to reduce printing where 
possible or make sure that when we do print it is on 100% recycled 
paper. We appreciate your support in this important initiative.

ACTI-Mag Series 
– Better pH & alkalinity control

A very informative briefing from Dr Doug 
Kelley, one of the leaders in the field of 
pH and alkalinity control – that explores 
the basic chemistry underlying the pH 
measurement, and how alkalinity and 
other chemicals can affect wastewater 
treatment. Learn about the differences 
between using caustic, lime and soda 
ash for pH control, and  the cost benefits 
of using magnesium hydroxide products.

https://twitter.com/Calixlimited

ACTI-Mag Series
– A total odour control solution

Calix offers a complete solution when it 
comes to hydrogen sulphide elimination, 
which is the primary cause of the 
majority of odour complaints from 
municipal wastewater systems. 
This webinar covers the application, 
benefits and service options available 
for councils and water authorities that 
wish to apply ACTI-Mag in their network.

AQUA-Cal+ Webinar Series 
– Optimisation of Grow-out Conditions 
in Aquaculture Systems

In this webinar, we look at what are the 
best pond conditions for growth and 
how AQUA-Cal+ can help to achieve 
these conditions.

AQUA-Cal+ Series
– Control of ammonia and nitrite
in aquaculture system

In this webinar, we look at the
generation of ammonia and nitrite and 
the problems the farmer encounters. 
We then explore the role of AQUA-Cal+ 
in absorbing ammonia via the struvite 
reaction.

Calix in the media

Webinars Follow us on Twitter

News

http://www.ecovoice.com.au/feeding-a-growing-human-population/

Feeding a growing human population

https://www.insidemarket.net/calix-asxclx

Phil Hodgson's interview with InsideMarket                                     
- Pandemic stimulus plays into Calix business growth:

https://www.50climateleaders.com/heidelberg-cement-our-road-to-carbon-neutrality

Excited to see Project Leilac featured in Climate Leaders Series 
- "HeidelbergCement: Our Road to Carbon Neutrality" 

https://stockhead.com.au/news/governments-are-backing-companies-with-good-
concrete-tech-these-small-caps-are-on-the-radar/

Governments are backing companies with good concrete-tech; 
these small caps are on the radar

https://sustainabilitymatters.net.au/content/wastewater/case-study/taswater-solves-
blockage-and-odour-problem-911126750

TasWater solves blockage and odour problem

https://www.industryupdate.com.au/article/local-innovation-and-supply-chains-secure-future

Local innovation and supply chains for a secure future
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