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s+ Water Scarcity and Sustainable Agriculture:

The increasing prevalence of water shortages 1n agriculture
due to climate change and droughts necessitates innovative
solutions to secure water resources.

¢ Nutrient Recovery and Environmental Protection:
Synthetic fertilizers, essential for crop growth, pose
significant environmental and economic challenges,
including energy-intensive production processes, finite
resource availability, and pollution risks.

** Removal of Contaminants and Health Risks:

Direct application of untreated liquid digestate carries risks
due to the presence of heavy metals, pathogens, and
emerging contaminants.

Digestate ADVANTAGES

" Simultaneous recovery of
clean water and nutrient

ions from liquid waste.

Do not require significant
consumables (i.e., chemical
addition) other than
electricity.

- Much less susceptible to
modute membrane fouling

Digestate
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Figure 4. Bench-scale ED testing system
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Figure 5. Water flux and

accumulated permeate volume over
time during FO operation

= Jon accumulation in the concentrate

compartment creates osmotic pressure

difference between the two solution =2 water

1s drawn from the feed to draw compartment.

Digestate
After germination

Final Draw
After germination

Digestate
Before harvestlng

Final Draw
Before harvesting

Figure 8. Hydroponic Growth of
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Figure 6. Average mass of TOC and

heavy metals in the initial diluate

before ED and final draw solution
after FO

» ED membrane stack utilized
monovalent cation exchange
membrane, thus only extracting
nutrients (ammonium and
potassium 1ons) along with sodium
and rejecting metal ions.

» Majority of dissolved organic

After ED-FO treatment
After pre-treatment
Raw digestate

(a)

matter was retained (83%) in the
concentrated digestate at the end of
the process.

Figure 7. Occurrence and intensity of
333 annotated compounds in raw,
pretreated and ED-FO treated water
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» No difference in the fresh or dry weights of plants
grown with liquid digestate or nutrient water
recovered via ED-FO treatment, suggesting feasibility
as substitute for synthetic fertilizers
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