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Coordination polymers (CPs) are widely studied due to their applicability in many fields.[1] 

Among them, metal phosphonates (MPs) are attractive materials due to their versatile structural 

diversity and functionality, with interesting properties as proton conductors and electrocatalyst 

precursors [2,3].        

In this work, we report the synthesis and crystal structures of several MPs derived from the 

combination of hexamethylenediamine-N,N,N’,N’-tetrakis(methylenephosphonic acid) 

(HDTMP) with different transition metals (M2+= Mn, Fe, Co, and Ni). The resulting solids, 

M[(HO3PCH2)2N(CH2)6N(CH2PO3H)2]·2H2O, show pillared-layered structures with capabilities 

of ammonia adsorption (Co2+ and Ni2+ derivatives). The ammonia-containing solids are 

crystalline, with a composition M[(HO3PCH2)2N(CH2)6N(CH2PO3H)2(H2O)2](NH3)4(H2O)12. The 

catalytic activities toward Oxygen Evolution Reaction (OER), Oxygen Reduction Reaction 

(ORR) and Hydrogen Evolution Reaction (HER) of the corresponding (5% H2-Ar)-pyrolyzed 

materials, as well as the crystal structure of non-pyrolyzed precursor solids, will be discussed.  

  

Figure 1. (a) Crystal structure of NiHDTMP and (b) LSV curves of H2-pyrolyzed derivatives of NiHDTMP toward HER. 

 

References/Referencias 

[1] Shearan, S. J. I.; Stock, N.; Emmerling, F.; Demel, J.; Wright, P.A.; Demadis, K. D.; Vassaki, M.; Costantino, F.; 

Vivani, R.; Sallard, S.;Salcedo, I. R.; Cabeza, A.; Taddei, M. New Directions in MetalPhosphonate and Phosphinate 

Chemistry.Crystals2019,9, No. 270. 

[2] Bao, S. S.; Shimizu, G. K. H.; Zheng, L. M. Proton ConductiveMetal Phosphonate Frameworks.Coord. Chem. 

Rev.2019,378, 577−594. 

[3] Lui, S.-S.; Liu, Q.-Q.; Huang, S.-S.; Zhang, G.; Dong, X.-Y.;Zang, S.-Q. Sulfonic and Phosphonic Porous Solids 

as ProtonConductors.Coord. Chem. Rev.2022,451, No. 214241. 



XVIII Simposio de Investigadores Jóvenes Químicos RSEQ (Sevilla, 2022) 

 

 

Instrucciones para enviar el archivo: enviar tanto a congresojic@us.es como a 

jovenesquimicos22@events4u.es el archivo en formato Word con el nombre del autor que lo presenta. Por 

ejemplo: Matilde García debería nombrarlo: MatildeGarcía.doc o MatildeGarcía.docx. El título del 

correo electrónico será Resumen SIJ2022-NombreAutor. En el cuerpo del correo electrónico se solicitará el 

tipo de comunicación deseado (oral, flash o poster). 

 

mailto:congresojic@us.es
mailto:jovenesquimicos22@events4u.es

