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Introduction: Metal Organic Framework

— MOF: Coordination network between metal and organic ligands
containing potential voids, thus potentially porous material and
large surface area

— MOFs: potential material for various application
 Large variety of ligand with large variety of structures
* Metals for MOFs mostly from transition metal series on periodic table



* |Introduction:
— Lanthanides MOFs

 Additional accessibility of f-orbitals, offer more stability

* Shows some luminescence characteristic suitable for light-response

Decomposes = 251°C Decomposes = 580°C
Zhao et al. Inorganic Chemistry. 2016, 55 (5), 2261-2273. Wu, Y. et al. Molecules. 2014, 19 (9), 14352-14365.



* Synthesis:

— Starting materials:
* La(lll) nitrate hexahydrates

* 2,6-napthalenedicarboxylate (NDC) acid or Benzene-1,4-dicarboxylic (BDC) acid.
* N,N-dimethylacetamide (DMA)

— Method: solvothermal
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* Characterization of [Ln(NDC)(DMA),(NO;)],

The green sphere is Ln,
grey sphere C,

blue sphere N,

red sphere O

white sphere H




* Characterization of [Ln(NDC)(DMA),(NO;)],

Ln has 8 coordination number

One Ln is bonded to one NDC, two
DMA and one NO;" (bidentate mode)
in the unit cell.

It is also bonded to three NDC in
adjacent cell, shown by the broken
bonds. (previous slide)



 All LnMOFs are isostructural

Lee, B.; Richads, F. M.. J. Mol. Biol. 1971, 55 (3), 379-400.
Connolly, M. L. J. Appl. Crystallogr. 1983, 16 (5), 548—558. 8
Connolly, M. L. J. Mol. Graph. 1993, 11 (2), 139-141



Isostructural [L{NO,)(NDC)=-2DMA]

[Eu{MO3){NDC)-2DMA]N theoritical
[Eu{NO3){NDC)*2DMA]N
— [¥b{ND3){NDC)=2DMA]n
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* Lantanum MOF with NDC and BDC (FTIR-Spectra)
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e Lantanum MOF with NDC and BDC (SEM Results)

SU3500 1.50kV 9.7mm x50 SE

La-NDC La-BDC
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Absorbansi
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Electronic configuration® of CeMOF:

. S4ensing ability of LnMOFs

Band gap of ca. 2 eV.
The HOMO and LUMO consist mostly of the organic ligand NDA 1t
and 1 * orbitals.

The Ce3* states are high above the Fermi level and do not
participate in the electronic transitions.

Depending on the relative position of the HOMO of the guest
molecules, the fluorescence intensity of the LnMOF can be
reduced or enhanced upon absorption of the guest molecules

Total DOS (solid curve)

Integrated value (dashed curve)

Contribution of Ce3* (shaded area) of [Ce(NDC)(DMA),(NO,)]n
The horizontal dashed line is the Fermi level

*calculated using Extended Huickel method.
Hoffmann, R. J. Chem. Phys. 1963, 39 (6), 1397-1412
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Conclusion

* La-NDC and La-BDC were successfully synthesis based on comparation of
PXRD pattern of previous Ln-MOF and FTIR results

e SEM results of La-NDC and La-BDC MOFs shows impurities present.
However, crystals were formed with a more unanimous shape for La-BDC.

* La-NDC shows responses of oxo-anions and La-BDC shows responses to
Al** and Fe3*

* Further study is needed for their potential as sensor based on electronic
properties

15
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