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Back%round: To efﬁcientl\éand effectively separate g?fs mixtures,
) o) a

membranes must exhibit both hl%h gas permeability (fast transport) and hi%]h

%electlwt ‘or ?ne as O\éFrthe t er.Unfortun}gtel}/ these Proper ies tend to
e diametrical ogpose : membranes made of rubbery polymers have high

permeabilities but low selectivities, while membranes made of glassy
olymers have high selectivities but low permeabilities. It has|ong been

accepted that the'addition of micron-sized inert impermeable particles to a

olymer film decreases the permeability while leaving the selectivit _
Bn%ange({.nHowever, rece tresearcL as shown thagc adpdmg nanoéal_r{clcles
Hty,

to a special class of gIassP/ polymers results in an increase in permea
while'retaining or possibly even improving the selectivity.

Our Work: We are examining the crossover between p_ermeabilitP/

enhancement and reduction with changes in particle size and polymer type.
Experimental: We have cast poly(dimethyl siloxane) (PDMS) and PDMS
siﬁga composite Fﬁms an<C:| syrﬁ%géized_ siliza partic e)s(o varic%us sizes /
using the Stober proces. Gas permeation experiments on the pure and

c0|ar1P_05|te membranes showed an increase in perm ability upon
addition of silica n_anopartlcles, but a simultapneous decrease In
selectivity, indicating the presence of non-selective voids.
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Modeling; We modeled gas permeation in PDMS using Accelrys’

Mz?terials Studio an foamd,.WerP aﬂto examine the change in fr%e
volume upon particle addition and the polymer-particle m?er ace fo
DMS and then extend to standard glassy’polymers and ultra-high free

volume glassy polymers.

SEM (left) and TEM (right) micrographs of
cross section of PDMS/10 wt % 3-nm SiOx
membrane.

SEM micrograph of SiOx particles
synthesized via the Stober process.

Molecular Dynamics screenshot
containing unit cell with a non-
equilibrated PDMS chain.




