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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project title : Energy recovery and pathogen risk management in
wastewater reclamation by anaerobic membrane bioreactors |
2. Research period : April 2019 ~ March 2022

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Daisuke Sano | Professor | Tohoku Project
University management,
Virus
removal
modeling
Co-PI Yu-You Li Professor | Tohoku AnMBR
University operation
Collaborator | Yifan Zhu Student | Tohoku Virus
University removal
modeling
Collaborator | Tatsuo Senior Tohoku Virus
Omura Research | University removal
Fellow modeling
Collaborator | Wakana Oishi | Student | Tohoku Virus
University removal
modeling

Total number of participants throughout the research period: 8

Partner-side
Name Title Affiliation Role in the
research
project
Pl Rong Chen Professor | Xi'an University Project
of Architecture management.
and Technology | AnMBR
operation
Co-PI Qian Li Associate | Xi'an University | Virus
Professor | of Architecture removal
and Technology | modeling
Co-PI Yanlong Associate | Xiamen AnMBR
Zhang Professor | University operation
Total number of participants throughout the research period: 5
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4. Summary of the international joint research

The purpose of this study was to put the anaerobic membrane reactor (AnMBR)
into practical use for domestic wastewater treatment, in which both energy
recovery and health risk management in wastewater reclamation and reuse were
realized. AnMBR pilot plants, which treated actual domestic wastewater in both
Japan and China, were put into operation, and operating conditions were
optimized to improve energy recovery efficiency and water quality conversion
efficiency. Specifically, under stable anaerobic treatment conditions, untreated
wastewater quality and treated wastewater quality (pH, water temperature,
alkalinity, nitrogen, BOD, COD), methane gas generation amount and the
operating conditions (hydraulic retention time, water temperature, trans-
membrane pressure) were obtained. Furthermore, the virus removal efficiency
was continuously measured, and its correlation with the quality of untreated and
treated wastewater and the amount of methane gas generated was investigated.
Finally, we elucidated the virus removal mechanism by AnMBR and constructed
a removal efficiency prediction model. Through mutual efforts between Japan and
China in this international collaborative study, the applicability of AnMBR in
sewage reclamation was confirmed, and it became possible to expand it globally
as a technology originating in East Asia.

5. Outcomes of the international joint research

5-1 Scientific outputs and implemented activities of the joint research

A series of experiments using the pilot-scale AnMBR were conducted to
evaluate the methane fermentation performance and virus removal efficiency and
develop a virus removal efficiency prediction model. As a result of long-term
continuous experiments with the HRT shortened from 48h to 6h at 25 °C, both
COD and BODs removal rates reached 90%. The amount of biogas generated by
methane fermentation was 0.1 L / L, and the methane content was 75-80%.
Regarding virus removal, it was clarified that membrane fouling greatly affects
virus removal efficiency, and that the application of machine learning models was
effective in constructing predictive models.

5-2 Synergistic effects of the joint research

Just after the launch of this project, we held face-to-face research meetings in
both Japan and China to share the goals and procedures of joint research. Based
on the agreement there, we co-authored review articles on each of the two work
packages, and in the process, we were able to fully share the important research
issues and the research approach to be taken. After that, due to the spread of the
new coronavirus infection, it became impossible to have face-to-face meetings,
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but once every few months, online meetings and information sharing by e-mail
made it possible to proceed with research without delay.

5-3 Scientific, industrial or societal impacts/effects of the outputs

Through this project, we were able to produce many young researchers who
have experience in the operation of AnMBR and the evaluation of virus removal
efficiency by AnMBR. The results obtained from this international joint research
will be actively promoted to companies involved in the international water
business through symposiums in which industry, government and academia
participate, and research presentations and exhibitions at international events.
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bioreactors: A review of mechanism investigation and modeling efforts”, Water
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1. Y. Hu, H. Cheng, J. Ji and Y.-Y. Li, “A review of anaerobic membrane
bioreactors for municipal wastewater treatment with a focus on

multicomponent biogas and membrane fouling control”, Environ. Sci.: Water
Res. Technol., 2020, 6, 2641-2663.

- AFEME L o FEFRAFE B O
ML

I

k FOMOZENEY) FRFRMARFFETF — L & OB, BEER D) L BEMEHC: 3
0 4
BRI

il
SIK



SICORP #& 17#53E (47 - Chen i)

k DM OFENEY) FRFFIET — 2 %2 5 F 720 BARAFFIE T — L OFn, 5
7o L) RFRMEL  BFO 4
BALP

2. FERRK

* AEAZER (HFMFTET — L L DL FER)

R B (O BHEARER - 0 1)
1.Y. Zhu, R. Chen, Y.-Y. Li and D. Sano, “Virus removal by membrane bioreactors:
mechanism and modeling efforts”, 8th International Symposium on Water
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- 2019 4 10 H 13 H : Rong Chen, Best Presentation Award of 4th international
conference on surface, coatings and nanostructured materials-ASIA

- 2020 4% 10 A 30 H :Yifan Zhu, HALKFRFEEERGER FHIFER - 565 2 [BIERELE
Flatim2 Best Poster Award

- 2020 7 12 A : Rong Chen, 13th Shaanxi Youth Science and Technology Award
- 2020 = 12 H : Rong Chen, China Construction Science and Technology
Award (1st class)

- 2020 4= 11 A : Qian Li, Committee member of International Water Association
China Young Water Professionals (IWA-China YWP)
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