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Abstract: Sodium hypochlorite has a good removal effect on ultrafiltration membrane fouling, but

it can also cause membrane damage. In this paper, we explored the evolution of long-term damage to
membrane structure and filtration performance caused by NaClO cleaning during ultrafiltration, and
revealed the mechanism of PVDF membrane performance degradation caused by membrane damage. The
results showed that in the process of simulating sodium hypochlorite damage to PVDF ultrafiltration
membrane for 0 to 6.6 years, as the cleaning intensity increased, the rejection rate of the ultrafiltration
membrane decreased from 87.2% to 44.5%, the inherent resistance of the membrane first increased and
then decreased, and the anti-fouling performance of the membrane decreased. SEM and membrane
mechanical property analysis showed that the surface pores of the damaged membrane became larger,
making it more prone to breakage and deteriorating its mechanical properties. Combined with the contact

angle, infrared spectroscopy and X-ray photoelectron spectroscopy, it was found that the essence of the
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performance degradation during the membrane damage process was the chemical properties of the

additive polyvinylpyrrolidone (PVP) and the polymer. In the early stage, the hydrophilic additive PVP was

easy to be dissociated and precipitated, so the contact angle increased. In the later stage, the PVDF

polymer undergoed defluorination effect, and C=C was formed after the C—F bond was broken, and the

carbonyl group was further reacted, which reduced the anti-fouling ability of the membrane.
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Fig.1 Change in pollutant rejection rate with damage time
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before and after damage
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