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Nitric Oxide Removal with a Fe-TiO,/PSF Hybrid Catalytic Membrane

Bioreactor
LI Bao-ren, CHEN Zhou-yang, WANG Jian-bin, ZHANG Zai-li, FAN Qing-juan, WEI Zai-shan "

( Guangdong Provincial Key Laboratory of Environmental Pollution Control and Remediation Technology, School of Environmental
Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The Fe-doped titanium dioxide (Fe-TiO,) was prepared by the sol-gel method and was loaded on polysulfone (PSF) hollow
fiber membrane. A novel Fe-TiO,/PSF hybrid catalytic membrane biofilm reactor (HCMBfR ) was investigated for nitric oxide removal
to further improve the elimination capacity. HCMB{R exhibited a good stability in the 180- day operation period, the NO removal
efficiency was up to 93. 2% and the maximum elimination capacity reached 167.1 g+(m’+h) ~'. The additional use of the biofilm to
wet Fe-TiO,/PSF membrane catalysis reactor led to the enhancement of NO removal efficiency from 59.5% to 66% . The NO removal
efficiency in the intimate coupling of Fe-Ti0,/PSF hybrid catalytic membrane and biofilm reactor (HCMB{R) increased from 1. 4% to

13% as compared to that of the membrane biofilm reactor (MBfR) only. The optimal illumination intensity, gas residence time, pH
and nC/nN were 670 1x, 9 s, 6.8-7.2 and 3. 7, respectively.
Key words : hybrid catalytic membrane biofilm reactor; biodegradation; photocatalytic oxidation; NO; nitrification/denitrification
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Fig. 1 Schematic diagram of Fe-TiO,/PSF HCMBfR for NO removal
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Fig. 2 Long-term operation curves of the HCMBR
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Fig. 3 Influence of the inlet load on NO removal
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Fig. 4 Influence of gas residence time on NO removal
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Fig. 5 Influence of different light sources on NO removal
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