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Zirconium phosphate and phosphonate chemistry has grown considerably in recent years,
due to the increased demand of new functional solids for application in many fields of
materials chemistry. Inorganic–organic functional derivatives have been prepared by the
modification of layered  - and  -phases, with formula  -Zr(HPO4)2H2O, and  -
ZrPO4(H2PO4)2H2O, by means of intercalation,  topotactic  exchange or ion-exchange
reactions,  carried  out  in  soft  conditions.  Moreover,  Zr  phosphonates  with  organic
functional groups covalently bonded to the inorganic layers and with structures related to
those  of  their  parent  compounds,  can  be  easily  obtained  by  direct  synthesis.  More
recently many new compounds, essentially based on aminophosphonate derivatives, have
been discovered and their structures were solved mostly from powder diffraction data. In
particular, the use of selected aminodiphosphonate building blocks, that can connect both
phosphonic  groups  to  metal  atoms  on  the  same  side  of  layers,  allowed  to  obtain
compounds  with  reduced crowding of  organic  groups  with  different  reactivity  in  the
interlayer  space.  [1,2].  Finally,  the  combination  of  proper  aminodiphosphonate  and
phosphate building blocks yielded compounds with a highly accessible interlayer region,
that could accommodate a range of polar guest species, up to their complete exfoliation.
The possibility to obtain single-layer nanosheets with a given structure is an ambitious
and highly desirable goal because monolayers, or packets of few layers, can lead to the
preparation of low-dimensional compounds in which the number of accessible functional
sites on the surface of layers is largely increased. Moreover, the  large number of polar
amino, carboxylic,  and free P-OH groups on the surface of these layers resulted very
efficient to firmly immobilize metal nanoparticles, with catalytic or bioactive properties,
such as gold, silver, palladium, or nickel [3,4].  
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