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The current project is primarily aimed at the investigation of structural properties of porous 

functional polymers, namely Covalent Organic Frameworks (COF), that are capable of storage or 

separation of technically and environmentally important gases such as H2, CH4, C2H4, N2, CO2. 

These are recently obtained by us 2D COFs derived from tris((4-dihydroxyboron)phenyl)phosphine 

(Figure 1). The specific features of these materials relies in the presence of both Lewis acidic 

(boron) and basic (phosphorous) centers embedded in the polymeric framework. The distance 

between neighbored layers in 2D COF materials usually oscillate near 3.3 Å and therefore it is 

expected that boron and phosphorous atom from 

neighbored layers would be in optimal range to observe 

the so called “frustration effect”, where the distance 

between P and B atoms is too far to form classical 

dative bond, but it is close enough to simultaneously 

interact with small molecules such dihydrogen. This 

effect was recognized for Frustrated Lewis Pairs (FLPs) 

– very promising non-metalic catalysts for the 

activation of small molecules. Thus it is expected that 

the sorption behavior of such COF materials would be 

improved due to specific binding mechanism of 

selected molecules by boron and phosphorus atoms. 

Our goal is to obtain powder diffraction data for 2 

samples in order to reveal the structure of these 

materials and to determine the distance between B and 

P atoms. For this purpose we plan to use Pair Distribution Function method. The obtained results 

will be comprehensively combined with powder diffraction data, our computational modeling and 

other experimental data (sorption measurements, magic-angle-spinning solid-state NMR 

spectroscopy, FTIR, scanning electron microscopy images).  
 

 

Experimental technique(s): 

Materials were measured on beamline ID11 offering high flux, high energy and fast, low noise level 

detectors suitable for in situ time resolved PDF/XRD measurements needed to obtain the highest 

possible data quality. 2D detector was used. Experiment was performed at ambient temperature, 

materials were placed under argon in capton capillaries. 

 

Beamline(s) and beam time: ID11. 3 shifts. 15-16 November 2017 

 

Results and their significance in the respective field of research:  

In a summary, the project encompasses an interdisciplinary research and will provide the important 

information on the structure of obtained porous COF materials. Now the theoretical calculations are 

performed using the obtained framework geometry in order to simulate the COF-guest (H2 and 

CO2) interactions. With the combination of other experimental data this will give us the full insight 

into the properties of these materials. 
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