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Metal-Organic Frameworks (MOFs) Project Motivation

. o . . » Many relevant properties of MOFs can be

»MOFs are novel hybrid materials incorporating metal ions and . . : : : y
> Framework-like atomic structures =» pores at nanoscale often with > Vibrational spectra — Phase identification
THOUSANDS of m?2 of m;‘\e\rnal surface area per gramme > Vibrational free energy/entrOpy S5 Stablllty

inroganic %p » Band dispersion = Wave propagation
(metal-oxide) node . .

» Elastic constants - Heteroepitaxy

>Applicaitions exploiting their » Thermal expansu_)n_ - Tempera_tur_e ef_fects
enormous internal surface: % » Thermal conductivity = Heat dissipation

Properties

€S

Propert
~ N\

»(Gas storage/separation

»Catalysis . A 0% = . "
»Encapsulation @ W S SR (A =» Understanding phonons and related quantities

>Functional devices oraanie finker in MOFs enables and facilitates materials design

ANHARMONIC HARMONIC

Zn,0(BDC),

»Incredible structural versatility to design materials with tailor-made

propertles Hc)o o Ho._O O _OH Ox_OH O_OH « H‘c‘»* : i

Work Packages and Goals
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» Experimental Investigation
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Elastic Properties — MOF-74

Ll - Simulation of Anisotropic Young‘s Modulus [5]
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w-plane B trends determined by the porosity and
the internal bonding forces in the MOF
» Deviations from those trends can be
understood by analysing the internal
deformations of the MOF under applied
¥ stress
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Acoustic waves slower - ; mechanisms for various external
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- Heat transport tends to be
less efficient in z-direction

Understanding of how phonons change as a function of the composition [4] =2
manipulation of material properties (e.g. sound velocity distributions)

Acoustic waves faster
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- Heat transport tends to be
more efficient in z-direction
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Effect of exchanging the metal ions
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Also qualitative changes (Ez)!
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