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Introduction Potential Impact

Climate change is the catalyst for growing concerns A major setback in the implementation of commercial Sludge Treatment through Aeration Treatment Increasing Profitability
for food security, water and land scarcity, crop aguaponic systems is the potential negative | - Mechanical removal of suspended solids and Currently, there are not many large-scale profitable
failure, soll degradation, pest and disease patterns environmental Impact that they Can cause. Creatlng d improvement of nutrient recyCIing aquaponics Operations_ However, many aspects of
and general inadequate protection of ecological perfect system is difficult because all ammonia from » Higher nutrient retention and use of sludge as a aquaponics are understudied, such as consumer
systems [1]. Aquaponics has the capacity to curb the fish waste would need to be utilized by the plants fertilizer [3] perception, and economic and environmental value
some of these challenges facing us today. as depicted in Figure 1. This excess in ammonia can o | - : .
. J . J / causepa multitudg of environmental issues  Profitability from high water recovery from the of using aquaponics [6]. Better undergtandlng of

By 2050, the population is expected to reach 9.6 - e these factors can help make aguaponics more

2 _ R L . . . sludge and decreased fertilizations for plants [4] .
billion, with more than 75% of that population living * Ammonia is toxic to aquatic organisms or fraliance of Svsterm profitable.
In urban areas [2]. New forms of modern agriculture  Even concentrations of 0.02 mg/L of ammonia is C e_ase SEll-Te Ia_ ce o s-ys ©
that can accommodate these people will be crucial to lethal to sensitive freshwater fish [5] » Within 14 days of incubation [4] Solubilization
the sustainability of our population. . : - Increased the phosphorus concentration b . .
A .. J o pblp it Ve farmi $tream poliuted with ammonia could be harmful to 7 330% PHosP y More research needs to be carried out on fish waste

qtrjlaponlcsr,]ls a suz-alna he atiernative e}rmlng livestock o . on by 31° solubilization. Not a lot of information is known on
aquacuilture and hydroponics as outlined in Figure 4. 0.66 mg/L [5] o Reduced nitrates concentrations by just 16% excretion are only partially solubilized [3]. Not all

Utilizing the waste produced by fish, nutrients are

Srovided to plants in a close looped system compared to 97% in the unaerated treatment waste can be completely converted into plant

biomass. Therefore, a completely decoupled system
IS a challenge to achieve. Complete conversion of

» |Infestation of fecal coliform bacteria (such as E.
Coli) could infect water, plants, and fish

* Nitrogen and phosphorus released from operation : . . . :
) . o ammonia to nitrates is not easily achievable as there
leads to excessive algae growth and eutrophication . : :
IS a delicate balance between fish and plant
ot - chemistries.
air iQnm air A 4& - ] -
o T Ao [ S [P I s Mineralization
reuse R;::r?ng weal | Clarifier T;:: Degassing g(,; a!r . o .
e = ) L 1 D Although there is minimal research on the topic,
(P Al d mineralization could be a great alternative to
ol B reducing fish waste and improving the amount of

nutrients available throughout the system.

4B i 5N oo _ * Implement anoxic environment using the
Wiy ]\';... o e Rl M s~ I F——> o — - : bioleaching abilities of heterotrophic bacteria [3]
._D"{i:,"._-'n‘_ﬁ*'--'I.:o_‘.‘-"--lr;sgr). b“t::::umon j-;fw‘‘.'J;;’f{'r'»f:. . ; T Figure 4: Coupled aquaponics system schematic [3]. * Useof earthworm;, tl’_lat help convert organic
f waste to water enriching compounds [3]
Figure 1: Nutrients cycling in aquaponics [3]. Figure 3: Coupled aquaponics system schematic [3]. V\I-as_tew-ater Treatment through Thermal Waste in the aquaponics system would be greatly
Distillation reduced and a decoupled system would be a more
. . * Minimizes water and environmental (i.e. fertilizer realistic option [7]. Aquaponics can become more
P rO Ce S S D e S C i ptl O N usage) footprint of multi-loop aquaponics system profitable on a larger, industrial scale if a decoupled
« Separate volatile solids and water system is used.

A. Coupled (One-Loop) System

= T Aquaponics Overview » Concentrate the hydroponics nutrient solution,

: . : while increasing th lture water lit
ol * Hydroponics and aquaculture combination (Figure 2) di ut(ieon ([35(]’7'38 g the aquaculture water quality by R f r n
‘ o | s Y o Hydroponics is the growing of plants in an aqueous, nutrient rich Cleaner water 1o but back into the svstem
solution without soil [3] P4 y
. C : : e Reducing adverse effects on fish health from hiah 1. J. Coltet al, “Engineering Design of Aquaponics Systems,” Taylor & Francis,
i e o Aquaculture is the cultivation of aquatic plants and organisms ueing . . J 16-Mar-2021.
. . . . . nutrient levels in the RAS unit [4] https://www.tandfonline.com/doi/full/10.1080/23308249.2021.1886240.
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| | Figure 2: Different aquaponic systems. (a) is a close looped system, (b) is a decoupled
H - B el system, (c) is a decoupled multi-loop system. [3]
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Figure 5: Decoupled agquaponic system [3].



