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Corrosion Resistance Mechanism of Fluorinated Polymer Materials in Concentrated Sulfuric Acid Medium
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Abstract : In order to clarify the corrosion resistance mechanism of fluorinated polymer materials, molecular dynamics
method was used to study the diffusion behavior of concentrated sulfuric acid solution in polytetrafluoroethylene (PTFE) and fluori-
nated ethylene propylene (FEP). The mean square displacement and diffusion coefficient of hydrogen ions in concentrated sulfuric
acid solution were calculated in different blend system models. Through concentrated sulfuric acid immersion experiments of PTFE
and FEP at different temperatures and times, the samples before and after the experiment were characterized using mass loss rate,
scanning electron microscopy (SEM), Fourier transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), and mechanical
property analysis methods. The results indicate that in molecular dynamics simulation, the mean square displacement and diffusion
coefficient of hydrogen ions in concentrated sulfuric acid in PTFE are larger, and the diffusion is more intense. After the immersion
experiment at room temperature, both PTFE and FEP show slight infiltration corrosion, with fractures at the connection above the
PTFE holes and holes on the surface of FEP, the mass and mechanical properties of both decrease slightly. After the immersion
experiment at high temperature, the holes diameters of PTFE and FEP both slightly increase, and the mass loss rate is 0.113% and
0.091%, respectively. The elongation at break decreases by 34% and 9% , respectively. However, the chemical structures of PTFE
and FEP remain basically unchanged, demonstrating good corrosion resistance ,and FEP performs better in corrosion resistance.

Keywords : polytetrafluoroethylene ; fluorinated ethylene propylene ; corrosion resistance ; concentrated sulfuric acid ;

molecular dynamics
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