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Coordination polymers (CPs) based in phosphonic acid display a wide range of metal-
coordination modes. Moreover, the existence of acidic P-OH groups in their structure, as well as
of others functionalized organic group such as carboxylic or amino groups, together with the
presence of coordination and/or lattice water molecules favors the formation of hydrogen bond
networks, make them appropriate materials as proton conductors and, therefore, attractive for
proton exchange membranes (PEMs) of fuel cells or electrolyzers.™

The current interest in metal phosphonates, in particular zirconium derivatives, lies in their
properties, such as high chemical and thermal stability and high insolubility. In addition, zirconium
phosphonates have also been studied for specific purpose such as catalysis 7, ion exchange and
intercalation processes [, so on.
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3D layered structure formed by chains of ZrO4F2 octahedra bridged
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Figure 1. Synthesis and structures of BTMP (Zr[(O3PCH2)(HO3PCHz2)2-CsHs]-H20) exhibits a

Zr-PNA, Zr-PiPthA and Zr-BTMP. 3D framework formed by double chains of isolated ZrOs

octahedra bridged by the different phosphonates
groups of the ligand.
Compound Zr-PiPthA, Zr[(HO3P-CsHz-(COO)2H)2F2]-6H20, crystallizes in an orthorhombic unit
cell (a =21.9306 Ab = 16.6169 A, c = 3.6462 A). Their structural features, proton conductivity
and ion exchange properties as well as their catalytic behavior toward the one-pot transformation
of furfural to other bio-products reaction will be discussed.
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