
 

  

Development of advanced ceramic membranes (D2.2) 

The deliverable (D2.2) describes the development of advanced ceramic membranes, optimized 
module design and operational regime for membrane distillation technology. The report also includes 
performance results, experimental methodologies and setups.    
 

What is the solution about? 

 
The deliverable covers development of single- and multi-channel ceramic membranes for vacuum 

membrane distillation (VMD) and optimized module design, evaluated in lab- and pilot-scale with real 

industrial feed. Lab Reverse Osmosis (RO) concentrate tests produced initial fluxes around 20 

kg/m²h at 70 °C and 100 mbar with high permeate quality, while flux declined due to calcium 

carbonate scaling. Computational Fluid Dynamics (CFD) identified non-uniform pressure in multi-

channel structures as the main bottleneck, which was mitigated by higher support porosity and 

permeate-discharge channels, including drilled holes that markedly increased flux. An integrated 

VMD-heat pump concept was developed to enable energy-efficient operation and pilot validation.  

What challenges are addressed?   

 

Primary challenges addressed include non-uniform pressure distribution in multi-channel ceramic 

membranes, which limits vapor transport and lowers flux relative to single channel designs, driving 

module redesigns with increased support porosity and permeate-discharge channels. Additional 

challenges involve salt scaling and fouling under industrial feeds, stability of hydrophobic coatings 

and liquid entry pressure for Membrane Distillation operation, and achieving energy-efficient, 

scalable integration (VMD with a heat pump) for pilot-scale deployment and industrial readiness. 

What is the outcome? 

 

Outcome: Stable hydrophobic single- and multi-channel ceramic membranes were developed further 

and validated in lab- and pilot-scale VMD with industrial feeds, achieving initial single channel tube 

fluxes around 20 kg/m²h at 70 °C and 100 mbar. Innovations include CFD-guided multi-channel 

module designs with increased porosity and permeate-discharge channels (drilled holes) to improve 

pressure uniformity and flux, plus a VMD-heat-pump integration concept for energy-efficient pilot-

scale deployment. 
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