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INTRODUCTION

Metal phosphonate (MP)-based coordination polymers (CPs) are structurally versatile multifunctional
compounds containing different acidic groups such as P-OH; SOsH, COOH, N*-H, etc*. These features result in
the formation of extended H-bond networks and confer a wide range of proton conduction properties to be used as
components of membrane electrode assemblies (MEAS).

In this work, the focus is placed on the proton conduction properties of coordination polymers derived from
the combination of lanthanide ions with different multifunctional phosphonic ligands, such as phosphonotaurine
(2-[bis(phg)sphonomethyl)amino]-ethanesulfonic acid, HsSP)? or nitrilo-tris(methylenephosphonic  acid)
(HsNMP)®,

EXPERIMENTAL/THEORETICAL STUDY

High-throughput hydrothermal screening has been used to reach optimal synthesis conditions. Their crystal
structures were solved ab initio from X-ray powder or single-crystal diffraction data. Proton conductivities of the
MPs and Nafion®-mixed membranes were determined by electrochemical impedance spectroscopy (EIS).

RESULTS AND DISCUSSION
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Fig. 1. Polarization and power density curves

Selected materials were studied as fillers for the for  Nafion® (b'%Ck) and  composite
preparation of Nafion®-mixed membranes, and their membranes at 100% RH and different
temperatures.

responses in proton exchange membrane fuel cells
(PEMFCs) were established under operating conditions.

CONCLUSION

The structural role and orientation of the acid groups of the ligand contribute to tune the H-bonding networks and, hence,
the proton transfer processes. Preliminary results indicate that these solids perform satisfactorily as fillers of Nafion®-based
membranes, showing power and current densities higher than those of the pristine Nafion® in short times.

REFERENCES
1. L.-L. Kang et al., Coord. Chem. Rev. 452, 214301 (2022).
2. M. Bazaga-Garcia et al., Chem. Mater. 31, 9625-9634 (2019).

3. I. R. Salcedo et al., ACS Appl. Mater. Interfaces 13, 15279—15291 (2021).

ACKNOWLEDGMENTS

This research was funded by PID2019-110249RB-100 (MICIU/AEI, Spain) and PY20-00416 (Junta de Andalucia,
Spain/FEDER) research projects. M.B.G. thanks PAIDI2020 research grant (DOC_00272 Junta de Andalucia, Spain) and
R.M.P.C. thanks University of Malaga under Plan Propio de Investigacion for financial support.

ANM2022/(AEM) Advanced Energy Materials



19th International conference on Advanced Nanomaterials
11th International conference on Advanced Graphene Materials

6th International conference on Advanced Polymer Materials and Nanocomposites
6th International conference on Solar Energy Materials
4th International conference on Organic Light Emitting Diodes (OLED)

CERTIFICATE OF PARTICIPATION

This is to certify that
Montse Bazaga-Garcia (University of Malaga)

I\) 1ithinternational conference on Hydrogen Energy

o 9th International conference on Advanced Energy Materials 27-29 July 2022
I\) 7thinternational conference on Advanced Magnetic and Spintronics Materials . . . .

N University of Aveiro, Aveiro- Portugal

has participated in ANM2022 conference and has presented the work

Proton Conduction Properties of Metal phosphonates and
Application as Fillers in PEMFCs

in the session of AEM - Alternative Energy Materials




