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Commercial Membrane Cartridges

• Hollow-fiber
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PDMS Carbon Nanotube Membrane

A molecular model of 1an)1.5-SWNT(6,6) 
complex (top) and 1H NMR spectra (300 
MHz, CDCl3) of 1a (bottom) and  a-
SWNTsHiPco complex (middle). [Jian 
Chen etc. J.Am. Chem. Soc. 2002, 124, 
9034-9035] 
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Molecular Modeling and Simulations

Nanofiller Nanocomposite
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Gas-Separation Membrane Definitions

Mass transfer flux 
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Permeability of Polydimethylsiloxane
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Measurement of Diffusion Coefficient
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Measurement of Solubility
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Experimental set up

Preferred method for application of thin, uniform films 
to flat substrates. 
The polymer solution placed on the substrate is rotated 
at high speed in order to  spread the fluid by centrifugal 
force. 
Rotation is continued for some time, with fluid being 
spun off the edges of the substrate, until the desired 
film thickness is achieved. 

Figure 1: SEM picture of neat 
polymer and filled polymer on 
metallic substrate

Neat polymer 18 Neat polymer 18 μμm thickm thick Filled polymer 28 Filled polymer 28 μμm thickm thick
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PDMS Carbon Nanotube Membrane

Selectivity Neat PDMS PDMS+MWNT 

Oxygen/Nitrogen 1.97 0.86 

Hydrogen/Oxygen 1.01 2.05 
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PDMS-Silica Membrane
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Difficulty in Measuring Diffusion Coefficient
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Conclusion

• Nanofillers have significant impact on both permeability and 
permselectivity of polymers.

• Whether or not the selectivity was controlled by the size of the
molecules and the interactions between the molecules and the 
surfaces of the fillers remain to be investigated.

• Since silicone polymers are well known for their high free volume 
characteristics, this trade-off of slight reduction in permeability and 
drastic increase in selectivity seems to be commercially attractive.

• Molecular dynamics simulation model has been established to 
further the study of diffusion and solution of oxygen molecules in a 
nanofiller (nanotube and nanosilica) filled polymer system. This will 
lead to better understanding of filled polymer and guide the further 
experimental development of novel membrane in the next project 
period.
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