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Increasing Food Demand But Limited 
Fertilizer Available
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World agrifood demand, population and income

Phosphorus  and Potassium fertilizer  

reserves deplete in 50–100 years

77%



Alternative Nutrients Production
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One-third (~1.3 billion tonnes) annual 

foodwastes generation

Shashi K.B., Yung-Hun Y. ; Rev Environ Sci Biotechnol 16, pp 327–345, 2017

DOI 10.1007/s11157-017-9431-4 
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• Very low NPKs concentrations (0.2-2g/L)

• Difficult selective separation between NPKs & VFAs from

fermentation

Major challenges:



Main Goals

Fermented foodwaste

• Recover, concentrate NPKs

(>90%)  & VFAs from fermentation

• Selectievely

separate NPK from

VFAs (>80%)
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Role1: ED for increasing nutrients concentration

Electrodialysis (ED)
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Concentration 

ratio=4/0.2=20



Increasing nutrient concentration by ED
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Comparing Nutrients Concentration in Feed and Concentrate After ED 

Plant Mineral Nutrients

PotassiumAmmonium Calcium Magnesium Nitrate Phosphate Sulphate
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Electrodialysis (ED)

NPK Concentrate

>96%recovery

~7-15x concentrated
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Soil
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Role 2: ED for adjusting nutrient ratios
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Cucumber and Tomato plantation
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ED for adjusting nutrient ratios



Conclusions

• ED plays a role of concentrating nutrients for producing bio-based fertilizer from foodwastes

• ED can adjust nutrient ratios to solve nitrate and phosphate deficiency
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