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Objective

Oasen wants to realize 4th Megalocation
– Bigger scale treatment for BR-GW-treatment
– Combine De Put and Lekkerkerk
– Realize Softening

How implement this in the best way and what are 
the alternatives for softening? 



Choice Alternatives

Pellet reactor – Ion exchange – Membrane filtration

– Innovative solution
– Easy implementation different phases
– Small installation



Ion exchange

Used technique for:

• Softening ! (often used industrial applications)

– Heavy Metals
– Nitrate Removal
– DeColourising
– NOM removal
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maaiveld maaiveld

Filtratiekelders

Actief
koolfiltersZand filters

UV
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Insertion in treatment process

• Filtration Ion exchange Active carbon
• Expanded bed
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Flexible design

Strongly acidic cation exchange 
2 (Resin)-Na+ +Ca2+ (Resin)-Ca +2Na+  

2 (Resin)-Na+ +Mg2+ (Resin)-Mg +2Na+

Softening: 2,5 mmol/l 0,0 mmol/l
Process: softening 40 % of total flow 

De Put

Lekkerkerk
ION exchange AC
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Design

• Capacitity – based on Phase 3
• 4 streets (3+1)

• Max. flow (1,45):1543 m3/h
• Avg. flow (1,00):1064 m3/h
• Min flow (0,85): 904 m3/h

A = 4,91 m2

h = 2,60 m

Δh = 0,40 m

Q1 = 206 m3/h

h = 6,0 m

V = 12,76 m3



Regeneration (1)

Regeneration : every 12 hours 

– Step 1:  Liquid NaCl

– Step 2:  Removal chemicals 

– Step 3:  Recycling
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Regeneration (2)
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Chemistry

• Ion exchange 

R-Na2 + Ca2+ R-Ca + 2 Na+

• Regeneration

R-Ca + 2 NaCl R-Na2 + CaCl2

• Precipitation
CaCl2 + Na2CO3 2 NaCl + 2 CaCO3
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Consumption

Costs: 350.000 Costs: 150.000



Costs



Implementing phases 

Phase 1: 3 miljoen m3/year

Phase 2: 6 miljoen m3/year

Phase 3: 8.5 miljoen m3/year



Process scheme
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Hydraulic line (1)
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Hydraulic Line (2)
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Map - Location
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