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HIGHLIGHTS

Advanced Manufacturing Growth Fund grant
to build a battery materials processing facility
Pilot to develop ThermoChemical Energy
Storage for grid-scale batteries
More than 30 sewer pump stations now coated with
PROTECTA-Mag across Australia and New Zealand
BOOSTER-Mag confirmed as providing quantifiable control
of a number of destructive crop insect pests and disease

Calix part of the EU H2020 SOCRATCES consortium for development of Thermochemical Energy Storage
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Welcome to Issue 24 of the Calix newsletter.

Welcome to Issue Number 21 of the Calix Newsletter.
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someour
great
progress
since our last newsletter.
Our
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PROTECTA-Mag
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partner Laser Plumbing (http://www.laserplumbing.com.au). Laser Plumbing have already coated and
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expandfor
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wet
materials
use
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help develop
productionasset
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the next
two years,
over 12 months. It is
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protect,
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our just
technology.
testament to the strength and versatility of the core Calix technology and the many potential industries
to which it can be
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This newsletter
also
the final results of our expanded BOOSTER-Mag trials on tomatoes,
applied.
Stay tuned for
ourfeatures
next development!
TM

as well as recent AQUA-Cal+

data on the very topical problem of prawn disease. Both products
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thisproduct
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SOCRATCES
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latest
continueon
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AQUA-Cal+
growth
recently
a milestoneproject;
with our
European research and development pilot to develop ThermoChemical
Energy Storage for grid-scale batteries, with Calix
TM
export to the huge Indian market. AQUA-Cal+ has also recently been advanced to the finals of the
technology at its core. This exciting, three-year project kicks off in January 2018.

Australian Business Awards – New Product Innovation.
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Our BOOSTER-Mag agricultural crop protection product also continues strongly on its development pathway, with
Our R&Dmedia
efforts
also to
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with
some
great results
on aand
collaborative
project
with
a majorover
food
increased
attention
the unique
value
proposition
of a fertiliser
crop protection
product,
all-in-one,
the
and
beverage
company
to
improve
their
waste
water
discharge
and
reduce
their
use
of
dangerous
last couple of months. Read about our latest BOOSTER-Mag developments in this newsletter.

chemicals also featured in this newsletter.

Our commercial business continues to do well also, with more than 30 sewer pump stations now coated with PROTECTAMag
across
New progress
Zealand. Read
about this critical
piece of as
sewer
and
our solution to its
I hope
youAustralia
find ourand
recent
as interesting
and inspiring
the infrastructure
team at Calix
do!
protection from deterioration in this newsletter also.
As the year draws to a close, the Calix team would like to take this opportunity to wish you all a very safe and enjoyable

KEY MILESTONES
Christmas and New Year. We made great progress in 2017, and we look forward to achieving even more in 2018…
AQUA-CAL+TM AND DISEASE CONTROL IN PRAWNS

RECENT MILESTONES

Calix has recently conducted lab trials (trials where conducted
CALIX ENTERS THE RACE FOR GRID-SCALE STORAGE BATTERIES
in Blue Archipelago laboratory at I-kerpan facility) on green
vibrio,
the bacteria
behind
or early
syndrome,
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heat released by the reverse process. This reaction uses limestone, a
very common, low-cost mineral, and has close to the highest thermal
energy storage capacity known (in GJ/tonne).
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The application of the CFC to lime and cement is being demonstrated
in Calix’s LEILAC project, and the primary task of the Consortium is to
integrate the CFC reactor into a TCES plant.
BOOSTER-Mag

Control
Control
Water
Before
100ppm
100ppm
no aeration with aeration
Parameters
Treatmentis uniquely placed to provide
no aeration
aeration
Calix’s
technology
uniquewith
solutions
(CX)
(CA)
(AX)
(AA)
for energy storage because:

A small-scale prototype plant will be built to demonstrate the system
in 2019. This will be used to validate this method of energy storage,
reduce the core risks, understand and optimise the system, assess the
efficiencies that may be obtained at scale, undertake a lifecycle cost
analysis, and provide learnings for a rapid scale-up of the technology.

in renewable energy delivering impressive results.

of renewable energy is that supply does not always match demand.

need to be reliable and cost-effective to support the new situation facing
electricity grids across the world.
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HOW
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Testing at the University of Queensland has confirmed the ability
EU Horizon 2020 scheme.
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The SOCRATCES (SOlar Calcium-looping integRAtion for
ThermoChemical
Energy Storage) project will commence in January
EXPORTS
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potential market.

Calix’s contribution to TCES should prove to be an economical and
reliable method of supporting widespread renewable deployment.
Ultimately, it could improve the way we generate, use, and deliver
electricity.

In 2016, India became the largest exporter of shrimp in the world.

PROTECTA-Mag
PREVENTING PUMP STATION CORROSION
Pump stations are a key asset in transporting sewage to the treatment
plant. Failure of this asset means wide-ranging disruption to the sewer
network. The wet wells in pump stations have the highest probability of
severe corrosion because the conditions are perfect for acid corrosion.
These include:
•

high H₂S levels due to flow turbulence

•

high humidity levels from stored sewage

•

large surface area that does not see any flushing or contact with the
sewage flow, thus allowing colonies of acid producing bacteria to grow.

Asset managers are aware of these corrosion issues on this vital asset. It
is common practice that, when substantial corrosion is observed and the
asset is structurally compromised, it is flagged for rehabilitation (Fig 1).
Another common issue to prompt rehabilitation is when existing coatings
like epoxy, CAC, etc. have failed (Fig 2), leaving the asset unprotected and
prone to corrosion.

Fig 1 - Corroded asset

Fig 2 - Epoxy peeling off asset walls

A pump station is a live asset with equipment and structures built into
it. Coating technologies like epoxy or CAC need entry in the asset. It is
therefore essential for the asset to be taken offline and the equipment,
structures etc. inside it removed before carrying out any corrosion
protection. This is very disruptive to the sewer network, with high costs,
and is a logistical and planning nightmare. The problem is worse when
rehabilitating assets with peeled or failed coatings.
Calix PROTECTA-Mag technology provides a very simple, cost-effective,
robust, non-disruptive, long-lasting, proven, and safe solution for pump
station corrosion protection. The Calix technology can be applied to the
asset when new or later in its lifecycle. The main advantages are:
•

the asset does not need to be taken offline. The asset continues to operate
during coating operation preventing bypass or stopping of the asset, as
well as eliminating the need to remove any equipment in the asset

•

entry isn’t required to the confined space, increasing safety

•

before coating, the water cleaning of the asset walls is carried out a low
pressure, preventing the already-fragile concrete from being weakened
any further

•

the coating does not peel and, after the end of its life, a new layer (1mm)
is applied after cleaning the walls

•

the affinity of the fat layers sticking to the walls is greatly reduced,
decreasing fat cleaning frequency.

Calix, along with its partners, has coated and protected more than 30 pump
stations across Australia and New Zealand over the last six months. Some
of these included the walls and roofs of “walk-in” pump stations.

Water authorities have also been taking a proactive approach by applying
coatings like epoxy on new pump stations before commissioning. While
this is a good approach, the coatings are seen not to pass the test of time.
It is very common to see epoxy coatings fail, peeling off within three to four
years of application. We have seen cases where such coatings have failed
within four months of application.
Post coating

Original wet wall

BOOSTER-Mag
BOOSTER-MAG PROVIDES QUANTIFIABLE CONTROL
OF A NUMBER OF DESTRUCTIVE CROP AND INSECT PESTS AND DISEASE
Experimental trials undertaken over the previous 2016/2017 season have now confirmed BOOSTER-Mag treatment provides quantifiable control of a
number of destructive crop insect pests and disease. This outcome is a critical development milestone.
Our work with growers has also been remarkable, with controlled hectare-scale trials demonstrating BOOSTER-Mag can either substantially reduce, or
even eliminate, conventional insecticide and fungicide use. These outcomes provide real context for the pest and disease control observed in experimental
trials; BOOSTER-Mag is likely to provide material benefits in commercial agriculture including significantly enhanced grower productivity, safety, and
sustainability.
A comprehensive BOOSTER-Mag field trial program is planned for the 2017/2018 season to generate the consecutive years’ data required to support
registration as a crop protection product in major and minor crops. This will take place for:
•

Botrytis – grape, WA & Tas

•

Powdery mildew – cucurbits, Qld & Tas

•

Powdery mildew – grape, SA & Tas

•

Insects – cucurbits, Qld

•

Insects – field tomato, Vic & Qld.

In parallel, the decision by a leading commercial Victorian field tomato grower to adopt BOOSTER-Mag as a base treatment at a full, 40-hectare farm is
another major step forward. The grower’s confidence is based on outcomes of the work undertaken over the previous two seasons. His objective is to
reduce and, if possible, eliminate the use of hard conventional pesticides for improved safety and sustainability, which are core BOOSTER-Mag benefits.

R&D UPDATE

Finally, a full acute toxicological assessment of BOOSTER-Mag is underway. Although not complete yet, the test subjects have shown no adverse effects or
reactions following dermal, oral, and inhalation exposure. This work is required to support the registration program.

ACTI-MAGTM PERFORMED BETTER THAN SODIUM HYDROXIDE IN WASTEWATER DISCHARGE.

BOOSTER-Mag
10 solids) in4the
(reduced
by 50%)
Years
of high TDS (total dissolved
discharge
water
at their Sydney site resulted in the water utility requesting that
they undertake a trial using magnesium hydroxide as an alternate
neutralisation chemical to sodium hydroxide (caustic soda). This
was proposed in order to reduce the sodium absorption ratio
(SAR) of the discharge which is the ratio of the concentration
of sodium ions to the concentration of magnesium and calcium
ions and is used to quantify the ability of water to be used for
irrigation.
Calix was contacted to supply ACTI-MagTM to be utilised in the
existing caustic dosing pumps, along with an additional conical
based tank to prevent settling. The trial was conducted over a
period of 46 days.
ACTI-MagTM raised the pH effectively to the specified limits while
significantly reducing the total dissolved solids to 60% of the
previous 8 month average value. This was considerably less
than the specified target value of a 25% TDS reduction. The
SAR was reduced by an order of magnitude from 250 to 32.8
which is a considerable reduction compared to the initial target
of 25%.
In addition to the TDS andINTRODUCING
SAR benefits, there was also a
significant reduction in the volume of chemical used.

MATTHEW GILL

In addition to a better discharge water quality, the use of
ENGINEER
ACTI-MagTM was found to bePROJECT
considerably
less expensive than
caustic, resulting in a yearly saving of around $15,000.

Payable Fruit.
Total Cost (chemical &
(Tne. / ha)
application)
($/ha)
SAR during trial compared to previous
8 months
while using NaOH

89

$ 509

450
400

350
89 (no compromise
in payable yield)

TDS in discharge (mg/L)
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of Australia’s major food and
beveragePesticide
companies,
engaged
Treatment
Sprays
Sprays
in the manufacture and distribution of many well-known brands
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Calix to help them better
comply
Conventional
9
8 with wastewater
regulations.

300

$ 315 (reduced by 38%)

250

SAR during Trial

200

SAR Standard

150
100
50
0

9/18/2014

12/27/2014

4/6/2015

7/15/2015

10/23/2015

Magnesium Hydroxide
Mg(OH)2

Caustic Soda
NaOH

SAFETY

SAFE to handle and is classified as
NON-HAZARDOUS.

Hazardous to handle. Skin / eye
contact can cause severe burns.
Breathing can cause lung damage.

ENVIRONMENTAL
IMPACT

NO Environmental Impact
magnesium may provide benefit to
environment.

Highly corrosive can cause immediate
damage to environment.

EASE OF
HANDLING

Supplied in concentrated slurry form
(55-65%). Requires agitated storage to
prevent settling. Freezes at 0°C.
Containment not required other than for
housekeeping.

Advanced safety training and
protective clothing required.
Containment required. 50% solution
freezes at 13.9°C.

SLUDGE

Produces less sludge than caustic
soda, lime and soda ash. Produces
fast settling high solids sludge that is
easily dewatered.

Metal hydroxide precipitate creates
gel-like, slow settling sludge that is
difficult to dewater.

REACTION
CONTROL

Excellent control: fast acting to pH 6.0.
Slower pH rise above pH 6.0 results in
more controllable conditions.

Very fast acting to full
neutralization, loss of pH control.

MAXIMUM PH
IF OVER DOSED

9.0

14.0

Matthew graduated with a degree in mechanical ACTI-Mag product, Matthew was then put in charge of
engineering from UNSW. His study focused on the developing and delivering a high-volume output ACTIautomotive engineering industry. However, in early Mag production facility in Queensland. The project was
developed under budget and ahead of schedule.
2012 Matthew came across Calix, and, while it wasn’t
in his plans to work for a small technology company, the
Matthew was then placed in charge of developing the
company’s
profile and promise were extremely alluring.
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Outside of Calix, Matthew hasn’t lost his passion for
located
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his mountain bike. He recently completed an ambitious personal
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plant
from
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its conception
and experience
design, moving
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INTRODUCING

which he began racing in 2017.

To learn more about Calix technology, products, applications and services,
Visit www.calix.com.au
Or call 02 8199 7400
Stay connected

