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Abnormal Thermal Expansion in Metal-Organic Frameworks

LIU Zhanning, CHEN Jun, DENG Jinxia, XING Xianran
( Department of Physical Chemistry, University of Science and Technology Beijing , Beijing 100083, China)

Abstract: Some framework materials show unique properties due to their special atomic arrangement, among them some
show negative thermal expansion, for example ZrW,Og, ZrMo,Oy, et al, zeolite and Prussian blue analogues show neg-
ative thermal expansion( volume contracts with increasing temperature). Recently, researches about metal-organic frame-
works based on coordination chemistry developed rapidly, numerous structures have been found. Some metal-organic
frameworks ( MOFs) show abnormal thermal expansion, for example, IRMOFs, HKUST-1, MIL-53 show negative ther-
mal expansion, while some MOFs show colossal thermal expansion, such as Ag;Co(CN),. Most framework materials
show negative thermal expansion due to the transverse vibration of the bridging atoms, while, as for MOFs, the flexibility
and the rotation of ligands also contribute to thermal expansion properties. This paper is mainly concerning abnormal ther-
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mal expansion properties of MOFs to inspire more researchers’ interest.
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Fig. 1 Schematic diagrams of transverse vibration of single atom and dia-

tomic connected framework %)
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Fig. 2 Schematic diagrams of structure of IRMOFs: (a) IRMOF-1 |
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Fig. 4 Calculated phonon frequency based on DFT: the local-density

approximation( LDA) and the generalized gradient approxima-

tion (GGA) )
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Fig.5 Schematic diagram of structure of HKUST-1
view along <010 >
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2.3 MIL-53
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Fig. 11 Schematic diagram of crystal structure of Ag; Co( CN) 4!
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