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Flexible porous coordination polymers (PCPs) and metal-organic frameworks (MOFs) have attracted increased
attention, especially regarding their structural dynamism depending upon the guest accommodated in their pores.
This dynamic response has been recognized as guest-induced single-crystal-to-single-crystal (SCSC) transformation
and is accompanied by large structure changes without appreciable loss of crystallinity. Capturing the transition
process of the SCSC transformation at real time/molecular scale resolution has still remained a formidable challenge
in PCP/MOF science because of technical limitations of analytical and observation methods while it would provide
numerous insights regarding the mechanism of SCSC transformation.

I have demonstrated atomic-scale direct observations of flexible PCP surfaces by in-situ solution atomic force
microscopy (AFM), in which | could successfully capture every moment of guest-induced SCSC transition processes
at the liquid-solid interface of PCPs with an atomic-scale resolution. It was found that the PCP lattice at the crystal
surface recognize the guest molecule and changes the lattice structure sharply in response to the guest concentration.
The SCSC transformation occurs reversibly and the entire process generally takes ~10 min, that represents the highly
flexible feature of PCP crystal surface. The results were summarized in the paper and submitted to academic journal
last year.




