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• Total Nitrogen (TN) output from the Australian 
prawn industry is primarily organic nitrogen.

• Microalgae play a significant role in assimilating a 
substantial portion of this organic nitrogen.

• The industry seeks ways to remove or reduce 
microalgae and TN from release water.

• This project explores the use of Electro-
Coagulation (EC) technology for this purpose.

• The focus is on removing microalgae and TN 
from settlement pond discharge.

EC PROJECT | BACKGROUND
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EC PROJECT | TECHNOLOGY

• The process generates metal-hydroxide 
cations and hydrogen anions through 
direct electrical current in an electrolytic 
cell.

• Colloidal particles typically possess a 
negative surface charge, causing them to 
repel each other.

• Positively charged metal-hydroxides disrupt 
their surface charge, leading to aggregation 
via van der Waals force.

• Aggregated particles can be separated via 
sedimentation, flotation, or filtration 
methods.

• Flocculated particles rise to the surface due 
to hydrogen gas formation, while 
compounds attached to metal-hydroxides 
settle as sludge.
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• Used a gravity fed EC machine capable of processing 
90-120gpm.

• Trialed the EC machine in-situ with different plate 
materials:

• Mild steel
• Aluminium
• Graphite
• Titanium 
• Graphite X Titanium.

• Observed the coagulation effects of the different plate 
materials with a retention time of 4 minutes.

• Developed Grafana dashboard display and remote 
access to the EC machine settings.

EC PROJECT | METHOD: What we did
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EC PROJECT | RESULTS AND CONCLUSIONS

• Titanium x Mixed Metal Oxide (MMO) were the 
optimum plate material tested during the trial. 

• When comparing input to filtered discharge water:
• 28 % reduction in Ammonia as N
• 8 % in reactive phosphorus 
• Negligible effect on total and soluble metals
• Coagulated sludge sample: 50.72 % of the 

particles were < 58.9 micron

• Titanium is robust: longer replacement cycle (~3 
years) than other materials.
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EC PROJECT | RESULTS AND CONCLUSIONS

Pressurised EC unit design would be recommended for
the next phase of commercial testing. Pressurised EC units
offer several advantages over gravity flow units:

• They enable faster water flow, contain chlorine vapor
within the water stream, preventing corrosion and
safety issues associated with vapor release.

• Pressurized units operate cleaner, eliminating
saltwater overspray for simpler electrical connections,
safer operation, and reduced maintenance costs.

• They also have a smaller machine footprint and can be
more cost-effective, potentially saving up to 50% in
capital expenditures when ordered at scale, based on
plate area and treatment volume, as detailed in the
costing section below.

3 megalitre per day system – pressurised EC
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EC PROJECT |CAPEX

Description Value (approximate)
Commercial PILOT (3 megalitres per day): Cost of a 2-
chamberunit

$161,000 USD or $254,000 AUD

Commercial PILOT (3 megalitres per day): Processing
capacityper day (2-chamber unit)

650,000 litres (for pilot)

Commercial UNIT (40 megalitres per day): Cost with volume
and mass production discounts for pressurised system

$6.6 million AUD

Freightcosts Unknown
Commercial UNIT (40 megalitres per day): Equivalent cost for
gravity-basedsystems

$14.5 million AUD

Commercial UNIT (40 megalitres per day): Cost if pressurized
EC is 4 timesmore efficient

$2 million AUD

Capital life span 10 years
CAPEX per m3 of water based on commercial scenario using
a $6.6msystem

$165/m3

CAPEX perHa production $132000/Ha
CAPEX Depreciated over 10 years $13200/Ha over 10 years
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EC PROJECT |OPEX

Description Value

Power Requirements 3,600 kW/h daily

Cost perkW/h $0.16 AUD

DailyPowerCost $600 AUD

Annual Power Cost $220,000 AUD

Maintenance (per chamber,per year) 1 labour hour

Estimated Total Labor Hours for 40Megalitres 30-120 labour hours

Plate AssemblyLifespan 2-4 years

Cost of Plate Assembly (each) $7,000 AUD

Annual Cost for PlateAssemblies (amortized) $70,000 - $280,000 AUD

Total Operating Expenditure $290,000 - $500,000 AUD

OPEXper m3 of ‘discharge’water $7.25-$12.50 AUD

OPEX per Ha of production (taking max range $12.50/m3 with a 2
year life span of plates)

$10,000/Ha

OPEXper T of production assuming 15T perHa $667/T

OPEXper Kg of productionassuming15T per Ha $0.67/Kg
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EC PROJECT | BENEFITS

Works towards key goal of APFA strategic plan: to improve water quality and 
reduce nutrient load in effluent.

Facilitates the expansion of the industry whilst continuing to meet these 
sustainability targets

Reduced environmental impact from farming activities.

Smaller footprint required for bioremediation infrastructure before discharge to 
receiving waters - space can be used for extra production ponds, i.e. more 
production output for the same CAPEX OR reuse of water.
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DRONE PROJECT | INDUSTRY NEED

Algae Detection Remote Sensing Sampling
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DRONE PROJECT | DELIVERABLES 

Sampling

Autonomous drone capable of flying missions to user defined waypoints and:

Interactive satellite map 
allows user to select 
waypoints and track 
drone

Ground Station software 
allows user to schedule 
and execute missions

Custom development 
software simulates flight 
controller and 
drone/environment 
physics
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DRONE PROJECT | DEMO GROUND STATION CONTROL 
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DRONE PROJECT | DELIVERABLES 

Sampling

Collecting samples into onboard containers for lab analysis:

Lower Prime Fill 
Container

Purge Repeat
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DRONE PROJECT | DEMO
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DRONE PROJECT | DELIVERABLES 

Sampling

Collecting samples into onboard containers for lab analysis:

Modular design 
with weather 

resistant hardware 
enclosure and 

electrical 
connections

The line is unspooled 
and six 30 mL 
containers are 

indexed by 
lightweight motors 

with positional 
feedback

The sample container 
array is connected to a 
magnetic disk for rapid 

interchange
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DRONE PROJECT | DELIVERABLES 

Sampling

Original 
Image

Occluding objects 
removed

Predictive 
model

Capturing pond images to be processed by an algae detection machine 
learning model:
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DRONE PROJECT | DELIVERABLES 

Sampling

Capturing pond images to be processed by an algae detection machine 
learning model:

Confidence Score X Pixel 
Count Scatterplot Satellite map

prediction overlay 
&

selected pond 
history

Model 
Performance
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DRONE PROJECT | DELIVERABLES

Collecting data from an onboard sensor 
suite

• The sensor module may be incorporated into the 
existing water sample module design via flow 
cell

• Fluorescent chlorophyll-a sensors will provide 
pigment specific spectral data to the algae 
detection model – and is an optional sensor 
(future development)
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DRONE PROJECT | MILESTONES

Development of a 
ground control 

application with 
features for custom 

module mission 
planning, mission 

control, and real-time 
drone tracking.

Custom simulation 
software to expedite 

development and 
testing. 

Successful training of a 
custom neural network 

model for algae detection 
using drone-captured 

images and lab samples 
from Proserpine Prawn 

Farm.

Development of a sample 
module featuring a spool 

delivery system, magnetic 
disc container array, and 

servo motors for precision 
control, tested onboard a 

DJI S1000+.

Assembly of the complete 
drone system, including all 

modules and control 
interfaces to conduct 

extensive field testing.

Expand the collection of lab 
analysis data to refine the 

algae detection model- 
follow on project (not in 

scope)

Integration of a sensor suite flow cell into 
existing sample module design, 

considering additional sensor readings 
(such as digital fluorescent chlorophyll-a 

and cyanobacteria sensors) to provide 
continuous training feedback to the 

algae detection model.
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CONTACT | US

www.nautiluscollaboration.com
Call: + 61 428773104
Email asmart@nautiluscollaboration.com

ONE EARTH | WATER | HEALTH

http://www.natiluscollaboration.com/
mailto:xxxx@nautiluscollaboration.com
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