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Separation Performance and Fouling Reversibility of Polypropylene Flat-Plate Membranes in

Mixed-Liquid N,O Recovery
KONG Haixia "
(Xi'an Branch, North China Municipal Engineering Design & Research Institute Co. , Lid. , Xi'an 710018, China)

Abstract [ Objective] Nitrous oxide (N,0), as a potent greenhouse gas and a potential fuel gas, recovery of N,0 from wastewater
treatment systems is of dual value for achieving carbon neutrality and resource recycling. [ Methods] This paper introduced that a
polypropylene flat-plate membrane separation system was constructed for the recovery of N,O from sludge mixed-liquid, and the
mechanism of the influence of parameters such as operating pressure difference and liquid-phase flow rate on the separation performance
was systematically investigated and the membrane fouling characteristics were analyzed. [ Results] Both N,O flux and separation
efficiency showed a decaying trend with time in the sludge mass concentration from 1 500 mg/L to 7 500 mg/L, with the flux decreasing
from 0. 15 mmol/(m” +s) to 0. 11 mmol/(m®+s), and the separation efficiency decreased from 42.5% to 32.5%; enhancing the
operating pressure difference and liquid-phase flow rate could significantly improve the separation performance, with the former being
the main control parameter. The membrane surface contaminants were dominated by extracellular proteins, which were mainly
originated from the tryptophan-like protein fractions in the tightly-bound extracellular polymers. The hydrodynamic cleaning could
realize the efficient control of membrane fouling, membrane porosity recovery of 79. 8%, N,O flux recovery rate of 91. 9%, confirming
the reversibility of membrane fouling. [ Conclusion] This paper provides an important basis for the optimization of N,O recovery
process in wastewater treatment plants.

Keywords polypropylene flat-plate membrane nitrous oxide(N,0)  resource recovery sludge mixed-liquid membrane fouling
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Fig. 1  Flat-Plate Membrane Separation System for Dissolved N,O
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Fig.2 Influencing Factors of N,O on Performance of Separation
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