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To optimize the thermal and chemical stability of polymer base on p-PBI at high-temperature in electrochemical devices has created attention on recent research. A significant impact on carbon oxidation has formed due to temperature. para-Polybenzimidazole is a derivative form of aromatic tetraamine, and aromatic dicarboxylic acid & 4-Fluorobenzoyl chloride is a function of the carbonyl group with a benzene ring. Herein, Proton exchanges membranes (PEMs) from p-PBI and 4-Fluorobenzoyl chloride have been explored for High-temperature implementation in the chemical energy conversion system. Attempted behaviors such as the membrane formation, AFM (SPM) morphology at a different temperature, Hydrous conductivity around 85⁰C temperature, Thermo-Mechanical-Chemical stability, and TG-MS & TG-FTIR analysis at high temp for carbon oxidation rate, and low deformation as well.  ,  spectra, and FTIR-(ATR) were following to sustain the functional group into the matrix of the membrane. SEM and HRTEM used to check the topology of the prepared membranes. Roughness study of the prepared membrane (using SPM as AFM) was investigated at a different temperature to preform excellent Ra value. The thickness of membranes about (28-52) µm and conductivity at (30-85)⁰C membranes approximately (5.31-38.08) mScm-1 in hydrous conditions were examined. These membranes have excellent oxidative stability at 60⁰C as a maximum of 128 hrs in (Fenton Test: 30% H2O2 through 9 ppm anhydrous Fe2+ salt) solution. Moreover, TG-MS & TG-FTIR executed low emission of CO & CO2 and low deformation at the high-temperature performance. The membrane SPBI-Bz-4-F(1:0.13) & SPBI-Bz-4-F(1:0.20) will selected for high-temperature proton exchange through pilot-scale fuel cells being further aspects.
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