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Individually, nanoparticle incorporated rigid metal-organic framework (NP@MOF) composites and

stimulus-responsive flexible MOFs (flexMOFs) are under constant investigation in different research fields.

However, their combination has barely been attempted in a two-component composite material

(NP@flexMOF).[1, 2] This can be mainly attributed to synthetic obstacles but also the fact that the origin of

flexibility in MOFs is still not completely understood.[3, 4] It is therefore highly desirable to obtain suitable

composite materials with homogeneously distributed NPs in the first place. Furthermore, the role of

encapsulated NP as structural defects could provide deeper insights in how to control and tune flexible

behavior in MOFs.[4] In this poster we present two strategies for the synthesis of Pt@[Zn2(DP-bdc)2dabco]†

composites and elaborate on the impact of various reaction parameters. Results are evaluated applying

powder X-ray diffraction (PXRD), transmission electron microscopy (TEM) and dark field scanning TEM

coupled with energy-dispersive X-ray elemental mapping (DF STEM-EDX EM). In addition, properties of

the generated composite material are investigated using gas adsorption measurement experiments.

Illustration of the interplay between disorder,

defects and flexibility in metal-organic

frameworks. Adapted from literature [4].

In this poster we presented two different synthesis roads to encapsulate platinum NPs homogeneously into the stimulus-responsive flexible MOF

[Zn2(DP-bdc)2dabco]†. TEM images demonstrated how multiple reaction factors simultaneously influence the nanoparticle distribution for a

solvothermal synthesis approach. Undetectable by TEM images, energy-dispersive X-ray elemental mapping revealed the successful formation

of platinum sub-nanometer NPs across the MOF scaffold for the wet impregnation route. Nevertheless, TEM electron tomography is required to

fully preclude NP formation on the MOFs surface. Early investigations suggest no significant impact by the structural defects onto the flexible

behavior, however, additional experiments regarding the properties of herein generated composite materials are currently being investigated.
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Illustration of the applied synthesis strategies. N,N-Dimethylformamide (DMF) serves as

solvent and simultaneously reduces the precursor K2PtCl4 into platinum nanoparticles.†

TOP TEM images of samples prepared by the solvothermal synthesis route. BOTTOM TEM

and DF STEM-EDX EM images of one wet impregnation specimen. Scale bar = 100 nm.

Sorption isotherms of an activated NP@flexMOF composite and its unmodified, parent

flexMOF show no difference.† Illustration of the MOFs stimulus-responsive flexibility.

PXRD patterns of respective MOF phases. Additional precursor does neither impede

MOF formation nor its flexibility. Illustration of the MOFs structural transformation.
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* This work has been performed under the supervision of Jan Berger in the group of Prof. Dr. R. A. Fischer at the Chair of Inorganic and Metal-Organic Chemistry, Catalysis Research Center and Department of Chemistry, Technical

University of Munich. † DP-bdc2- = 2,5-dipropoxy-1,4-benzenedicarboxylate; dabco = 1,4-diazabicyclo[2.2.2]octane; SBU = secondary binding unit
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