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Nova Aquaponics Inc.,

®» There is an increase in demand for products and services that contribute
to minimization of resource material and energy consumption.

» Shift to adopt biorefinery approach in product and process
developments through integration of operations/resources.

Our research team has developed an efficient aquaponics system that
utilizes minimum resources and increased yield of two products.

» [Future research involves scaling-up system and integrating the process
control and operational parameters in real-time.
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lle Street, North End of Halifax,

NOVA =3 »
AQUAPONICS con

“Sustainable « Organic * Soil-less Farming”
Pilot Demonstration

Our smallest system, the AP200,
will produce fresh greens and fish
year-round.

What we grow:
- Spinach, red and green lettuce,
swiss chard arugula, basil, kale.

- Rainbow trout and striped bass.
How much we grow:

- Greens: 300 kg per year
- Fish: 64 kg per year

Contact us:
info@novaaquaponics.com
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What is Aquaponics?

BACTERIA PLANTS
Naturally oceurring bacteria Plants absorb the

-l convert ammonia into nitrites nitrates as nutrients.

P
" Mand then nitrates Plants are suspended
" \ / \ / on floating rafts.
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GROW BED

WATER
Water pumped through the grow beds is filtered by he plants,
and then returned to the fish tank.

FISH TANK
“ .<
L8

FISH : OXYGEN

Fish are fed food and produce : Fish breath in oxygen and breathe
ammonia-rich waste. When fish | out carbon dioxide. Plants absorb
grow to market size, they can  : the carbon, leaving oxygen-rich
be sold, and replaced with new ;| water for return to the fish tank.
fish rearing from eggs. H

Our Partners
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The Challenges

» Establish optimum operational parameters for the
bench scale aquaponics system.

» tnsure the fish health/safety and control the quality of
vegetables.

» Understand the economic viability of the aquaponics
system.
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The Solution

» Prepared engineering working drawings for the
laboratory scale aguaponics system.

» Constructed/Installed an agquaponics system as
er the engineering drawings.

Monitored the process water quality fish
health/safety and for higher yield of vegetables.
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3D-Drawings for the New

From left to right:

@  Fish Tank

Filter Tank 5/28/2018
Bio Tank

Control Panel

Main Frame with Lights
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The Next Steps

Determine scale-up strategies for larger aguaponics operations.
Thriving for Economics of Commercial Scale Aquaponics.

Adhere’to Standards &Guidelines for Food Safety in
Aquaponics. i
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On-Going Activity

» Designed and developed a mini-aguaponics systems
for teaching and research.
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Innovation and Industry Partnership??

» Cohesive working collaboration between University-College-
Industry Partner (Nova Agquaponics Inc.,).

» http://novaaguaponics.com/

» Access to Funding Support; IRAP/NRCan and P&IV - NSBI
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http://novaaquaponics.com/

Cape Breton BiValve
IncC.
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The Challenge

» Seafood industries in the Maritimes produce
sighificant amount of processing byproducts.

»/Pose environmental/ecosystem pollution and liability.

» The disposal costs are high.
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The Solution

To develop an efficient process to produce a hydrated
lime from mussel and oyster shells

Construct a custom-made kiln and test for the calcination
e shells.

0 explore the viability of utilizing a refined hydrated lime
as a binder in a biocomposite derived from a natural fibre.

Prepare test specimens for assessing structural strengths.
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Process of

Converting
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Calcination of imestone to quicklime
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Layers burning red and white hot Makeshift mini fire-brick kiln
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After Calcination of Shells

Calcined Crab Shells

Calcined Mussels Shells
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Slaking

Clumpy Builders’ Lime

Mussel Shells Quicklime
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Sifting of Slaked
Lime

Clumps in lime removed by sifting Fine Sifted Lime

2018




Raw Shells
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Bilocomposites

S Lannos and Collet, 2011

Shells Based Hydrated Lime
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Test Specimens




Equimnt
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and Testing of Strength

uctive Tests - Instron Machine Non- Destructive Tests — Acoustic and Hammer Drop Test
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SEM Analysis
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» SEM and Spectrogram of the “Hydrated Lime Powder
®» As expected, there is a significant amount of Ca
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Qualitative ngnninn of Natural

Bivalve

© - caigite (FDF 83-057T)

D - dolomite (POF 73-2409)
A - araganite (POF 75.2230)
H - halite (FOF TE-308)

Q - quartz (FOF T5-0443)
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X-Ray Diffraction Patterns of Natural Bivalve shells - Ferraz et al., 2018
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Characterization of
Biomaterials

Physical and Chemical Properties

Mineralogical Analysis — X-ray Diffraction (XRD)

Chemical Analysis — X-ray Fluorescence (XRF)

Microstructural Analysis using Scanning Electron Microscopy (SEM)
Thermogravimetric Analysis (TGA)

Differential Scanning Calorimetry (DSC)

Fourier Transform InfraRed Analysis (FTIR)

Raman Analysis

Nuclear Magnetic Resonance (NMR)

Thermal and Mechanical Properties

Thermal Conductivity

Reactivity

Tensile and Compressive Strength Tests
Shear Strength Tests

Etc
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Characterization of Hemp Shiv/Fibres
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a Hemp plant b Hemp stem e Micrograph of a cross-sectional
view of a hemp stem Source: Chabannes et al., 2018
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The Next Steps

» Design and develop an efficient kiln for shells
calcination.

» Undertake further Characterization of Shells based
ydrated lime.

» Fvaluate other types of shells for their potential for
hydrated lime production.
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Proposed Design of the KILN
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Rolary kin termanclegy
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