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Introduction

Adducts of poly-benzimidazole imbibed with phosphoric acid (H;PO,) are used as proton conducting membranes In high «— -
temperature polymer electrolyte membrane fuel cells (HT-PEMFC, T = 130 -200 °C). Such membranes, however, suffer from
a yet poorly understood reduction of conductivity in comparison to the neat, which is the compound with the highest intrinsic
proton conductivity. The underlying proton conduction mechanism (structural diffusion) comprises very rapid intramolecular
proton transfer and hydrogen bond formation reactions (picosecond scale) which Is a consegquence of the acids frustrated
nydrogen bond network (imbalance of potential proton donors and acceptors) and of the strength of its highly polarizable
nydrogen bonds. In a study of model systems (H,PO,/water and H,PO,/benzimdazole) combining conductivity and NMR 4/ — /. |

diffusion measurements it iIs shown how water and benzimidazole reduce network frustration, structural diffusion, and Avensgaiprefbneiionisan axpgen siom
hygroscopicity and how this affect fuel cell performance in real HT-PEMFCs.
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