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• Liquid/gas membrane contactors require 
pores that:

• Prevent liquid breakthrough
• Maximize vapor transport

• This HPC4Mfg project developed molecular 
dynamic (MD) models to investigate the 
microscopic effects of membrane pores, to 
better define membrane parameters for this 
application.

• Results, simplified models, and suggested membrane 
designs were provided to 7AC Technologies

• NREL continues to work with 7AC Technologies 
under a CRADA, focused on modeling and 
experiments on membranes and membrane modules.

We developed molecular dynamic simulations 
of the membrane/liquid interface to study the 
impact of pore morphology on:
- Breakthrough pressure
- Liquid/vapor phase change
- Diffusion through pores

Results and Accomplishments

H2O 
molecules

Polypropylene 
surface

Surface tension 
simulations 
confirmed by contact 
angle measurements

Breakthrough 
pressure measured 
with MD simulations

Evaporation and vapor flux 
simulations used newly-
developed steady-state 
method, where a constant 
driving force is maintained
and flux is measured

A new membrane design 
with two layers:

20 µm thick porous support 
with pores ~100 nm

100-nm thick hydrophobic 
coating with pores < 5 nm

Kelvin Equation

Vapor pressure ↑ as pore radius ↓ 
for non-wetting liquids

F

Remove water

Membrane pores (~100 nm)
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