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A Molecular Simulation Study of Silica/Polysulfone Mixed
Matrix Membrane for Mixed Gas Separation
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Abstract: Podysulfone based mived matris beanes (MMM incorporated with silica nasoper-
tacles are & new g c 1al ey ongreng roly and devedop & Sor gas sparati
However, the attributis of a better-performng MMM be precisely studied under expen-

Theas, 3t recpasnos an ak weale wudy o ehacdate the wparaton performance
of sallsca/polysu¥one MMM As most of the sesesrch work and empirical models Soo gas tranp
propertaes have bevn limited to pure gas, a compatatsonal framework for ssolecslar sesulation =
recpared to study thmudplmapmmmmﬂnup«d\wu&-mmuww&uml
membrane separation. In this work, Monte Carlo (MC) and medocular dy (MD) A

were employed to study the solablity and diffuevity of OOy CH with varveng gas comomtratioes
(i, 307 CO:/CHY, 50 COx/CHY and AN OO5CHY) e salica content (e, 15-30 wi %) The ac-
curacy of the simulased stractures was validatod with publsdud Eteratuse, followed by the sbady
dmn-mmumsx.\dlmwmmﬂ-mhddmwn

the frew vobs with an i he g e of mlica Bwndmﬁxmdﬂupwp-um
-lenhﬂ*didwn-lmmwhnwhm parad to mixed o The

Its a ko o da B b port pesd Sor d gases, which is more apper-
ent whem OO lntl— $, an n e p was observed for mioed g
with wsaryg A concentratsons (e, 0% OO CHL > SIS COSCHL > 30% COCH:). The diffu-

sivaty, solubdity, and permesbility of the misd gasws were comsishindly sncrasang wotal 25 wi S,
followed by & decrease Sor 30 wi S of slica A vengunical model based on 2 paralie] nedstarce ap-

proach was developed by mcorpocateg math tical fi da ticew for soludsility and perssability

The modd lts were wpared with simlati B o quantify the effect of saced gan

transport, which o d an 15% and 15% percentage error Sor the p bality amud solubilsty, re-

spectively, in ooy % the alaty mvapmﬂa-Mhhfulmw

m;u(m.m.m-‘ becul alations and ssodelng tochniques for mixed gas & that
teate soal b




