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Fig. 1 Gas/Liquid mass transfer model in membrane contactor
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Table 1 Mass transfer coefficient for different contactors
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Fig. 8 Effect of gas flow rate on ozone mass transfer
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Fig. 9 Effect of gas concentration on ozone mass transfer
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Enhanced ozone mass transfer and ozonation degradation of Congo red by
PDMS hydrophobically modified PVDF membrane contactor

LI Jiaxin, LIANG Lanlan, BAI Haokun, QUAN Xie", CHEN Shuo

School of Environmental Science and Technology, Dalian University of Technology, Dalian 116024, China
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Abstract Hollow fiber membrane contactors have been widely used in gas-liquid mass transfer process for the
advantages of large interface area and high mass transfer efficiency. In this work, the coating modification with
polydimethylsiloxane (PDMS) was used to increase the hydrophobicity of Polyvinylidene fluoride (PVDF)
hollow fiber membranes and improve the ozone mass transfer and ozonation degradation performance for
pollutants. The membranes were characterized by ATR-FTIR, SEM-EDS and contact angle test etc. Its effect of
ozone mass transfer and ozonation degradation of Congo red were studied. The characterization technologies
had confirmed that the PDMS coat had been successfully prepared. The hydrophobicity of original PVDF
membrane increased with the modification of PDMS and the contact angle increased from 88.9° to 114.5°. The
mass experiment results showed that the ozone mass transfer coefficient of the PDMS-PVDF modified
membrane contactor was 0.077 8 s ', which was 26.2% higher than that of the original PVDF membrane
contactor. The modified membrane contactor maintained a stable ozone concentration in effluent and an
excellent ozone mass transfer performance during the long-term experiment (12 h). The degradation efficiency
for Congo red using the modified membrane contactor achieved 99.2% within 30 min. The degradation kinetic
rate was 0.155 min"', which was 1.4 times of the original PVDF membrane. This work suggested that PDMS-
PVDF membrane contactor showed high hydrophobicity, excellent ozone mass transfer performance and long-
term stability, which'had an application potential for pollutants removal by ozone.

Keywords membrane contactor; hydrophobicity; mass transfer; ozonation; Congo red
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