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Molecular Dynamics Simulation for Diffusion of H,/CH, Mixture

in Metal-Organic Framework Zn(tbip)
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ABSTRACT

Molecular dynamics simulations were used to study the diffusion of H, CH, and their
equimolarmixtures inmetal-organic framework Zn(tbip) at 298 K. The results were analyzed to

obtain the self-diffusivities ( D) and the diffusion selectivities (Sd,./f) of the molecules. In both

K

pure and mixture, the D, values of Hyare in the range of 2.0x10-1.0x10" mz/sandtarger than
that of CH,, ?>.O><1O’9—2,O><1O’8 mz/s, In mixtures, the S Was determined to be different from the

, giving the values of §,./S

! Sap e 1N the rage of 1-2.5. This different is

Knudsen selectivity (S, ,,)
attributable to the fact that methaneis more strongly adsorbed than hydrogen at pore walls of

Zn(tbip). The S, values are in the range of 3-7, indicating that Zn(tbip) can be useful for

separating H,/CH; mixtures.

a o

Aafdgy: lassvielangdunsdutin Zn(btip)

ANTLNT TN

PUSLANTAISWINS Aanauseninglalasiauaziiinu

Keywords: Metal-organic framework Zn(tbip), Self-diffusivity, H,/CHMixture, Diffusion selectivity
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SBUs

Organic ligand

three-site model

Zn(tbip)
united atom model
‘\‘\I\-J\.....,,,,,,', .
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“t1111n ”‘\\\\‘H o e u\“““
CHg

JUN 1 uuudaesvedlasany Zn(tbip) lalasiau uagiiny

o/

/N1IANLUNNTINY

uAFeifld3s MD drelusunsa
DL POLY (Smith, ~ 2006) fimeulnduuszuu
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wuUBANEU ANIIITREI AT UANINLTINTENT
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Seehamart et al. (2009) daulsianalslasiauis,
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(e=1.6022x10" C) LLasﬁquéﬂmama (center of

mass) U527 -0.936e wardA1n1318mesdmsy
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@521V DS U AS 8IS UN AT MU ULAUUISA-
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USENDUMEIIUIUDLABUNINUA 5,220 DLRay b4
doulvvauiun (periodic boundary conditions)

Y19 3 UR LAYNISATUIMOUNTASEILUY
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AUEIN150V04 Zn(tbip) Tunsuenfing
NALA1UNTAUBNbAREAINISLNIIWNNE (Diffusion

selectivity; S, ) (Krishan and van Baten, 2011)
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Tunainnaiy MOFs (Krishna and van Baten,
2009; Wehringet al,, 2010; Seehamart et al,
2011)
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5 I y
= * 2
Sl T teee O
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5 I
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B S NS T T T VIR T B T S|
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dielmanaviin?l 2 gnaeduladninluianavlinf 1 framework (COF) %ila BTP-COF 7flasea3s
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-— :/l\l/:\l—H—a'f'

H,/CH,diffusion selectivity; Saify

o
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Based on self-diffusivities in pure components
and binary mixtures in Zn(tbip)at 298 K
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