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HYDROHM - electrify water
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HYDROHM develops innovative electrochemical water treatment processes 
and technologies, with two pillars:

1) Only electricity as input, no chemicals

2) A better user experience

HYDROHM (est’d 2020) is a spin-off of Ghent University and ESA MELiSSA programme
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High water consumption
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Hygiene risk
Spread of pathogens & 
frequent source of odour
nuisance→ results in high 
cleaning and maintenance 
cost

NY Times, June 2020
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Toilets of the future: source separation

Commercial in confidence 8

High water consumption
>70% in non-residential buildings

Hygiene risk
Spread of pathogens & 
frequent source of odour
nuisance→ results in high 
cleaning and maintenance 
cost

Valuable nutrients are lost
Urine is full of nutrients but they are lost →
high nutrient load to wastewater treatment

Low water consumption
Lower flush volumes

Hygiene risk
Spread of pathogens & frequent 
source of odour nuisance→
results in very high cleaning and
maintenance cost

Enables nutrient recovery
Urine is separately collected, which
facilitates nutrient recovery

Urea hydrolysis
→scaling
→odour nuisance



The importance of urine source separation

Source separation = separate collection of different waste streams for more efficient treatment.

Highly relevant for urine due to high nutrient load:

-allows capacity increase of urban water treatment plants

-substantially reduces energy demand of water treatment and GHG emissions

-reduces sewer corrosion
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Light contamination, potential for reuse

Rich in organics, easy to treat

Rich in nutrients and salt



10

State-of-the-art urine treatment in Space (ISS)

ISS Water Recovery and Management System

Water recovery from urine by: 

1. stabilisation with H2SO4/H3PO4 and CrO3 (toxic!) to 

prevent urea hydrolysis and microbial growth

2. vapour compression distillation

3. filtration, catalytic reactor, ion exchange

Urine treatment in regenerative life support systems

x toxic chemicals 

x brine: toxic, no nutrient recovery

x scaling minimizes water recovery efficiency

Water/nutrient/N2 recovery from urine by: 

Stabilisation through alkalinisation and biological treatment 

Followed by

• water recovery (e.g., using membrane technology or distillation)

• water and N2 recovery

• integration in MELiSSA (microalgae – plants)

✓ no chemical input

✓ no toxic brine 

✓ nutrient recovery

Modified MELiSSA loop, including urine treatment 
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URIDISTM technology: how it works
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Demonstration project ‘The Place To Pee’

First deployment of the URIDIS technology on scale, by coupling a URIDIS 
installation system to a temporary public toilet at ‘De Blaarmeersen’

• Goals:

1) Technical:

• Test control system to deliver stable output at variable input of urine

• Evaluate effect at toilet level

• Assess maintenance need of the URIDIS system, and identify attention points for optimization
trajectory

2) Outreach:

• Communication campaign in collaboration with Stad Gent, Laufen, Farys
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Demonstration project ‘The Place To Pee’

Summer 2021: URIDIS system coupled to a public toilet at ‘De Blaarmeersen’ (recreational area in Gent)
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-Urine of 3500 visitors treated

-Positive feedback on the Save! toilet

-Positive feedback on disinfecting flush water



www.stad.gent/theplacetopee

http://www.stad.gent/theplacetopee


Toilet container
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Save! Toilet



Technology container
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System performance
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pH depends on
• Urine input
• Current of PS (<FAC concentration)

FAC (free active chlorine) depends on
• Flush water demand
• Current of PS (<FAC concentration)
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New demonstration project: 2 schools in Deinze and Eeklo
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Use of disinfecting flush water

• >3 log reduction in E. coli culture 
(initial concentration: 107 cells/mL) 
at 2, 5 and 10 mg Cl2/L

Urinal rinse with water Rinse with 5 mg Cl2/L (0,5 L)
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SaRY, poster Coene



Challenges ahead

1. Create robust N conversion

1. Nitrification for C4 in space, for recovery / injection on earth

2. Recovery as ammonia

2. Optimize system control – towards dynamic controllers

3. Optimize P separation

4. Water recovery – towards an integrated solution on earth

30



Visit us at www.hydrohm.com

http://www.hydrohm.com/
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