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INTRODUCTION 
Magnetic metal organic frameworks (MOFs) are 

excellent candidates for electronic and spintronic 
applications due to their tunable structures, high 
porosity, and, in some cases, strong electron 
correlation. MOFs provide structural flexibility 
through precise tuning of their electronic and 
magnetic properties by selecting specific ligands 
and metal nodes [1]. These materials exhibit diverse 
charge transport mechanisms such as band-like 
conduction facilitated by π-conjugated linkers and 
hopping transport mediated by metal centers [2, 3]. 
MOFs have an inherently low thermal conductivity 
due to their high porosity and weak bonding [4]. 
Suppressing heat conductivity while maintaining 
reasonable charge transport is advantageous for 
achieving a higher thermoelectric figure of merit 
(ZT). Understanding both electron and phonon 
transport in magnetic MOFs is essential for 
evaluating their performance in electronic and 
thermoelectric devices. This study aims to provide 
a benchmark study of electron and phonon transport 
behavior in transition metal-based 2D MOFs.  

METHODOLOGY 
We investigate the electronic and phononic 
transport properties of magnetic MOFs using self-
consistent charge density functional tight binding 
(SCC-DFTB) and density functional theory (DFT). 
For electronic transport, we examine essential 
electronic properties such as band structure, density 
of states (DOS), electrical conductivity, and 
Seebeck coefficient in MOFs with transition metal 
nodes like Fe, Co, and Ni. Phonon transport 
calculations, including lattice thermal conductivity, 
are also obtained, allowing us to provide estimates 
for the thermoelectric figure of merit (ZT) of such 
MOFs. In addition, we begin exploring strategies 
such as doping to enhance charge mobility since 

MOFs exhibit low intrinsic electrical conductivity. 
Electron mobility	is estimated via the Boltzmann 
transport equation within the constant relaxation 
time approximation.  

CONCLUSION 
By benchmarking SCC-DFTB against DFT, we 

aim to quantitatively evaluate the trade-off between 
computational efficiency and predictive accuracy in 
modeling both electron and phonon transport in 
magnetic 2D MOFs. 
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