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Water is a renewable resource, but….:
The water cycle

Source: USGS



Water is a renewable resource, but….:
The water chain

Source: Henk Kamphuis



Water ≠ H2O, because….

Water is a mixture of mainly H2O with solved or 
suspended organic and inorganic substances

Pure H2O does not exist in nature

The composition of water (quality) determines 
the application options



Enabling Water Technology

Global perspective, 
local delivery

Water technology: 
Access to sufficient and reliable water

Source UNSD



Science & Innovation campuses



Enabling Water Technology

Watercampus: 
Enabling water technology



Watercampus Innovation Chain

Source: Watercampus
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Profiled membranes for spacerless reverse electrodialysis 

 63
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profiled membrane production and other methods, e.g., casting [22, 23], could be used as 

well. Nevertheless, some explanations for the observations in Table 3.1 can be suggested. 

The reduced membrane resistance after hot pressing is mainly caused by the lower thickness 

of the membranes. For AMHs, the specific conductivity increased after pressing, while the 

permselectivity decreased. Previous research showed that the membrane surface area 

covered by ion exchange resin particles was reduced after hot pressing of heterogeneous ion 

exchange membranes [18]. This suggests a lower surface charge and hence a lower 

permselectivity. To obey continuity of mass, ion exchange particles will become more 

closely packed in the cross sectional direction, which may explain a slightly higher specific 

conductivity.  

Figure 3.4 shows scanning electron microscope (SEM) images of dry profiled cation and 

anion exchange membranes.  

 

 

Figure 3.4: Representative SEM-image of cross-section of the profiled CEM (CMH) left and AEM 

(AMH) right. The protruding fibers and black holes are remnants of the reinforcement (PES) in the 

membrane. The small crack in the AEM is due to cutting of the membrane. 

 

The ridges of the dry profiled membrane are as expected 200 (± 5) μm in height, 

corresponding to the mould grooves. The width of the ridges is slightly more than 200 μm, 

especially at the ridge foot. The ridges expand in wet state to a height of 245 ± 5 μm for the 

CEMs and 230 ± 5 μm for the AEMs.  

3.4.2 Power density 

Figure 3.5 shows the gross power density of the stacks with profiled membranes and that 

with spacers as a function of the Reynolds number and the fuel efficiency (i.e., the actual 

generated energy per liter feedwater compared to the theoretical equivalent). 

Accelerate innovation through
iteration between lab and pilots



From idea to market



Demosites water technology



Study track water Leeuwarden



Example: VIDA

• H2020 Innosup 1, cluster facilitated projects 
for new industrial value chains

• Accelerates the implementation of innovative 
technologies that improve resource efficiency 
in the food sector

• 10 regional European partners, 7 countries

• Cascade funding

• 62 granted projects, 108 granted SME’s, 10 
cross border collaboration, 3.35 mln granted



Example: Water Test Network

• Interreg NWE

• Transnational network of regional testing 
facilities for SMEs to test, demonstrate and 
develop new products for the water sector

• 9 regional European partners, 8 Region’s

• Cascade funding, € 6.05 m

• Objectives: 120 SMEs supported, 90 new 
technologies, 30 brought to the market


