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Outline 
 

• My marine background 
• CleanBallast land based testing 
• The key components 
• Process flow 
• Meeting the regulations 

 

M. King Hubbard: Our ignorance is not as vast as our inability to apply 
what we know 



Hermont 
• Enable our customer to meet the 

operational goals in a tightening 
environment 
 

• >30 years marine experience, 
including 

• Filtration 
• Certification vs. shipboard performance 

 
• Represent RWO in Canada 



 

► RWO test sites chosen for real-
world harbor conditions  

► With sediment loads above IMO 
requirements 

► Tested in salt/brackish water 
(Bremerhaven) and fresh water 
(Bremen) 

► Long-term land based testing with 
over 10,000 hours of operation 
 
 

 
 



average  

280 mg/l TSS IMO:  
River/Freshw.:> 50 mg/l 
Seawater:       >   1 mg/l 

Land Based Test Water 
Bremerhaven (Bremen 70km upriver) 
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] RWO DiskFilter 

Performance of 
mesh filters 

Hydrocyclone 

Continuous loss of 
inlet water 

sediment load in ballast water 

Filter Performance 



Grooved Discs:  
50 µm 

ARKAL inside 

Disc 1 

Disc 2 Choke 
Points 

Apollo Spine 

Std Spine 



Filtration Backflush 

Efficient – both ways  



High oxidation potential 
 

Disinfectant 
 

Reactions 
Oxidation 

potential (Volt) 

OH-radicals OH + H+ + e-  = H2O 2.80 

Ozone O3 + 2H+ + 2e- = H2O +O2 2.07 

Hydrogen peroxide H2O2 + 2H+ + 2e- = 2 H2O 1.77 

Chlorine dioxide ClO2 + e- = Cl- + O2 1.50 

Chlorine Cl2 + 2e- = 2 Cl- 1.36 

EctoSys® 



 
 
 

► Brackish / seawater (Bremerhaven 15psu):  
mix of disinfectants, OH radicals plus small 
qty of chlorine 
 

► Fresh / river water (Bremen 0.4psu equiv):  
only OH•  
 

► Only H2O and current necessary  

 
► Produces hydroxyl radicals with Boron 

doped Diamond coated anode stack 
 
 
 
 
 
 
 

EctoSys® 



EctoSys® 



 
► Monitoring instrument for viable phyto-

plankton in effluent 

► Minimization of disinfectant concentration at 
ballast water discharge 

► Minimization of power consumption 

 
 
 

 

Monitor 
optional 



sea 
chest 

ballast water 
pump 

 
DiskFilter unit 

EctoSys® 

disinfection 

ballast water tanks 

valve position 
    open 
    close 



valve position 
    open 
    close 

ballast water 
pump 

 
DiskFilter unit 

EctoSys® 

disinfection 

ballast water tanks 

sea 
chest 

neutralization  
(if necessary) 

Greentech 2012: Paper on sediments by Andre Rochon et al 



Current Status 

• CleanBallast  
• Was developed for realistic ballasting conditions 

– Dirty harbor water 

• Disc Filter 
– Sized for dirty harbor water operation 

» For efficient sediment removal 
– Was chosen for efficient back-flushing 

• EctoSys sterilizer 
– Short lived OH radicals as primary oxidant 
– Produces chlorine as byproduct in salt water 
– Power demand related to conductivity of water 

 



The CleanBallast® technology 



Putting it aboard 

• Installation footprint 
• Modular design 

– Bespoke design for retrofits 

• Right-sizing filters 

• Future regulations 
• Sediments 

– CleanBallast has adequate filter capacity 

• Tightening BWMS regulations 
– EctoSys OH radicals have highest kill rates 
– Further tuning required? 

 



BSH Certified 
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