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Abstract: Coordination polymers (PCs) are widely studied due to their applicability in many
fields [1]. Among them, metal phosphonates are attractive materials due to their great
structural and functional diversity, as proton conductors and/or precursors of electrocatalysts
[2], alternative to the high-cost commercial catalysts based on noble metals [3], for both,
PEMFCs and electrolytic systems.

In this research-work, we report the synthesis, characterization and electrochemical
properties of several coordination polymers derived from (R,S)-2-hydroxyphosphonoacetic
acid (HPAA) with transition metals (M" = Fe, Co, Mn, Ni) as well as their solid solutions.
The precursor PCs decompose, upon heating in different conditions, to the corresponding
metal oxalate solid solutions, which are then used as intermediate materials for obtaining
new Non-Precious Metal Electrocatalysts (NPMCs), by pyrolytic treatment at different
temperatures under N2/Hz atmospheres. The electrochemical behavior of these compounds,
regarding to the Oxygen Evolution and Reduction Reactions (OER and ORR, respectively),
show that the structural features are of considerable importance as to their electrocatalytic
activities.

Key words: Coordination Polymers, Metal Phosphonate, Electrocatalyst, Oxygen Evolution
Reaction, Oxygen Reduction Reaction.

Acknowledgments: This research was supported by MAT2016-77648R and PID2019-
110249RB-100 research grants (Spain)

References:

[1] Batten, R.S.; Champness, R.N.; Xiao-Ming C.; Garcia-Martinez, J.; Kitagawa, S.; Ohrstrém, L.; O’Keeffe,
M.; Myunghyun, P.S.; Reedijk, J. (2012). Coordination polymers, metal-organic frameworks and the
need for terminology guidelines. CrystEngComm, 14, 3001-3004.

[2] Zhang, R.; El-Rafaei, S.M.; Russo, P.A.; Pinna, N. (2018). Metal phosphonate coordination networks and
frameworks as precursors of electrocatalysts for the hydrogen and oxygen evolution reactions. Journal
of Nanoparticle Research, 20, 146.

[3] Wei, C.; Rao, R.R.; Peng, J.; Huang, B.; Stephens, L.E.L.; Risch, M.; Xu, Z.J.; Shao-Horn, Y. (2019).
Advanced Materials, 1806296.


mailto:vilchez@uma.esb

