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Abstract: Deep bed denitrification filter (downflow) is widely used in advanced nitrogen removal
of wastewater due to its simple operation and high nitrogen removal efficiency. However, this process
requires additional carbon sources, which will increase energy consumption and carbon emissions.
Hydrogen based membrane biofilm reactor (MBfR) is an emerging wastewater treatment technology, which
has drawn worldwide attention due to its advantages of low energy consumption, low carbon emission and
high nitrogen removal efficiency. To further evaluate the application potential of MBfR in advanced
nitrogen removal of wastewater, the life cycle assessment (LCA) method was used to simulate and evaluate
the performances of the two advanced nitrogen removal processes, and the energy consumption and carbon
emissions of the two processes were analyzed. Compared with the deep bed denitrification filter, the MBfR
reduced energy consumption by 43% and CO, emission by approximately 47%, which had less impact on

the environment under the condition of achieving the same treatment performance. It has obvious
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advantages in advanced nitrogen removal of the effluent from the secondary treatment process, which

provides a new idea for promoting the upgrading and reconstruction of wastewater treatment plants and

realizing the goal of carbon neutralization in wastewater treatment.
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Fig.1 Carbon emission status of wastewater treatment

industry in China
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Fig.2 Principle of MBfR
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Fig.3 Framework of life cycle assessment
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Fig.5 System boundary of deep bed denitrification filter
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Fig.6 System boundary of MBfR
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AMmh RS | 0.15 1 24 10.80

FPE ML | 90.00 1 0.17 15.30

TEAS 2.20 1 24 52.80
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Tab.3 Results of life cycle assessment kg
i H GWP AP EP HTP POCP MAETP | FAETP ODP TETP
TRIR SR AL b 274 0.51 21 10.8 0.05 11200 0.17 9.42x107" 3.59
MBIR 145 0.32 21 10.2 0.05 10 100 1.27 6.31x107" 0.31
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