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Abstract: In order to explore the resistance mechanism of polymer ultrafiltration membranes to ozone, polyvinyl chloride (PVC)
membranes and polyvinylidene fluoride (PVDF) membranes as representatives were used, and systematically evaluated the effects of
ozone on the water permeability, pollutant retention capacity and mechanical properties of the membranes by simulating 0.1mg/L
ozone exposure for 0.5 years, and analyzed the changes in chemical properties. The results showed that the water permeability of the
PVC membrane significantly increased under the action of ozone for 36 hours, up to more than 4times that of the new membrane,
while the retention capacity of humic acid (HA) decreased by about 27.6%. The water permeability and retention performance
continued to decrease with the extension of exposure time. The water permeability of PVDF membranes increased significantly in the
initial stage, with the HA retention performance decreasing by about 40.2% after 36hours of aging. However, the performance tended
to stabilize after 1 hour of aging. Ozone aging led to a decrease in the hydrophilicity of the two membranes, but the hydrophilicity of
PVC membranes decreased to a lesser extent, showing their relative advantages in maintaining hydrophilic properties. The analysis
of the membrane structure mechanism showed that ozone mainly damaged the membrane performance through oxidation and the loss
of the hydrophilic additive polyvinyl pyrrolidone (PVP), and the membrane matrix itself remained intact, which was also confirmed
by SEM observations. The mechanical properties of the two membranes decreased after aging, but the PVDF membrane showed
relatively high mechanical strength. A comprehensive comparison of the ozone resistance of PVC, and PVDF, showed that PVC had
relative advantages in ozone aging resistance in terms of retention, anti-pollution, hydrophilic, and mechanical properties, followed
by PVDF. These findings provide an experimental basis and theoretical reference for the application and optimization of polymer
ultrafiltration membranes in ozone-containing water treatment environment.
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Table 1 Ozone exposure intensity and equivalence exposure
time at 0.1mg/L
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Fig.1 Effect on permeability ability and retention towards HA (10mg/L) of PVC and PVDF membranes for different ozone

exposure
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ozone exposure times during filtration of HA solution(c(HA) =10.0mg/L)
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Fig.3 ATR-FTIR spectra of pristine membrane and membranes for different ozone exposure times
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Fig.6 Water contact angle of pristine membrane and

membranes for different ozone exposure times(n=5)
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Fig.7 SEM images (x20000) of pristine membrane and membranes for different ozone exposure times (Oh ,1h ,8h, 36h)
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Fig.8 Mechanical properties of pristine membrane and membranes for different ozone exposure times
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Table 2 Performance comparison of three ultrafiltration
membranes after 36h aging (c(05)=(12.00+0.5)mg/L)
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