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[bookmark: OLE_LINK257][bookmark: OLE_LINK258][bookmark: OLE_LINK219]Abstract：Proton exchange membranes (PEMs) often suffer from sharply declined proton conductivity at elevated temperature because of undesirable dehydration. The introduction of phosphate groups into membrane is deemed a quite promising method to improve the proton conductivity of membranes in low relative humidity. For stable and long-term utilization of phosphate groups, phosphate group donation molecule should be in immobilized form rather than in free form, which required to find a suitable math of supporter and phosphate group donation molecules (guest molecules). Phytic acid (myo-inositol hexakisphosphate) and MIL101 were employed as guest molecules and supporter in this study, respectively. Phytic acid could be immobilized in MIL101 well because of the chelation between CUSs and phytic acid, and the similar diameter of pore in MIL101 and phytic acid molecule. In addition, MIL101 is endowed with potential of high load capacity for phytic acid since its characters like gigantic pore volume of 1.5~1.9 cm3 g-1 and huge Langmuir surface area of ~5900±300 m2 g-1. Herein, We impregnated phytic acid into MIL101 by vacuum-assisted method and the loading content of phytic acid in MIL101 was up to 11 wt. %. The corresponding Nafion/MIL101 hybrid membranes were prepared. Because of unique properties of phytic acid and the good match between phytic acid and MIL101, the Nafion/phytic@MIL hybrid membranes displayed excellent proton conductivity under different RHs, especially under low RHs. For instance, the proton conductivity was up to 0.228, 0.0608 and 7.63×10-4 S cm-1 at 100%, 57.4 % RH and 10.5 % RH (0.46, 2.8 and 11.0 times higher than that of pristine membrane), respectively.
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