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A rare porous zinc phosphonocarboxylate framework with high thermal stability and interesting structural 

transformations  
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A rare porous metal-phosphonocarboxylate framework with ultrahigh thermal stability over 500 oC was obtained, 

which can be transformed into three different cluster-based frameworks with the same CaF2-type topology. 
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ABSTRACT 
A rare porous znic-organic framework with ultrahigh thermal stability over 500 oC was obtained, which exhibits a CaF2-type topology 

formed by 8-connected tetranuclear Zn4 clusters and 4-connected phosphonocarboxylate ligands. Interestingly, the similar reactions to the 

znic-organic framework but in the absence of H2O or by the replacement of Zn2+ with Co2+ can yield three different 3D cluster-based 

frameworks but with the same CaF2-type topology 
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Metal-organic frameworks (MOFs), composed of metal ions or metal clusters as nodes and multi-topic organic ligands as linkers, 

have attracted much attention due to their fascinating structural diversities and wide potential applications in the areas of gas 

adsorption and separation, proton conduction, dye separation, catalysis, chiral resolution, fluorescence, and so on [1-11]. Yet despite 

all that, the instability of most of MOFs, such as the collapse of frameworks under high temperature conditions due to guest removal, 

has been a catastrophic shortcoming for their applications. Thus, continuous efforts have been devoted to create highly stable MOFs 

during the past decades, however, such materials are still limited to date. 

Up to data, many strategies to build up stable MOFs have been explored, including 1) the strengthening of coordination bonds 

between metal ions and organic ligands by the use of ligands with higher pKa or/and highly charged metal cations (such as Cr3+, Al3+, 

Zr4+, Sc3+, etc.); 2) the introduction of hydrophobic functional groups or polymers for constructing water-stable MOFs via in situ 

synthesis or post-synthesis modification; 3) the employment of multi-nuclear metal clusters as building units for synthesizing stable 

cluster-based MOFs [12-21]. 

In MOF chemistry, carboxylic ligands are one kind of the most common ligands, which have built a vast library of porous MOFs. 

However, only a small part of them are thermally stable above 500 oC, such as UiO-66, UiO(bpdc) and MIL-53∙Al [22-24]. In 

contrast, phosphonate ligands usually can form relatively stable metal-phosphonate frameworks [25], while, most of phosphonate-
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