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

1. Project title : TResearch demonstration on clean treatment of urban food wastes for biogas
production using advanced fermentation and new upgrading technology |

2. Research period : Aug. 2016 ~ Mar. 2019

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Li Yu-You Prof. Tohoku University
Co-PI Kubota Kengo Associate | Tohoku University Microbial
Prof. analysis
Co-PI Hojo Toshimasa | Assistant Tohoku University Supporting
Prof. pilot-plant
survey
Collaborator | Qin Yu Post-doctor | Tohoku University Supporting
continuous
experiment
Collaborator | Cheng Hui D3 Tohoku University Supporting
continuous
experiment
Collaborator Li Lu D3 Tohoku University Supporting
microbial
analysis

Total number of participants throughout the research period: 13

China-side
Name Title Affiliation Role in the
research
project
Pl Zhou Junhu Prof. Zhejiang University
Co-PI Cheng Jun Prof. Zhejiang University | Assessment
Co-PI Meng Xiangian Senior Zhejiang University | Operating
Engineer pilot-plant
Collaborator | Song Wenlu Post-doctor | Zhejiang University | Developing
CO3 absorbent
Collaborator | Lin Richen Post-doctor | Zhejiang University | Supporting
assessment
Collaborator Ding Lingkan D3 Zhejiang University | Operating
pilot-plant

Total number of participants throughout the research period: 8

4. Summary of the international joint research

This research aimed at establishing a system to convert municipal solid waste into
biogas with clean treatment and advanced fermentation methods through this joint research
program between Japan and China. The performance of the targeted system will achieve
the treating capacity of 100 tons/day of municipal solid waste and the biogas production of
7,000 m3/d.

The main approaches and roles of both countries can be summarized in the following
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four points. Specifically, the Japanese side carries out the basic researches on (1)
developing the continuous hydrogen and methane fermentation by adopting a two-phase
circulating advanced fermentation system, and (2) designing and controlling the
fermentative microbial communities, and the Chinese side on (3) improving the biogas
purification unit by improving the innovated absorbent materials, and (4) participating the
construction of the pilot-plant in China, and performing system assessment on this
pilot-plant.

By combining the mutually expertized technology between Japanese (Tohoku University)
and Chinese (Zhejiang University) research groups, this research led to the construction of
an innovative high-efficient system for biogasification of municipal solid waste. After
evaluating the feasibility and economic efficiency, this combined technology showed great
potential in the application to the solution of urban waste problem and fossil-fuel exhaustion
in China and other countries in the world.

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

This program focuses on the situation and characteristics of municipal solid waste in
China, and includes a series of development researches from biofuel production to supply
from municipal solid waste. In this program, a series of research results were harvested
according to the initial plan, e.g. improvement of waste reduction by hydrothermal
pretreatment, cultivating high-efficient hydrogen-producing bacteria, efficient and diversified
production of biohydrogen and biomethane via advanced fermentation system, and the
decarbonization and purification of biogas, etc. In addition, there were several studies that
deepened in both relevant fields in both Japan and China.

5-2 Synergistic effects of the joint research

In this study, the Japanese side carries out basic research on (1) developing the
advanced fermentation system, and (2) controlling the fermentative microbial communities,
and the Chinese side on (3) improving the biogas purification unit, and (4) constructing the
pilot-plant in China. These studies closed the circulation circuit from municipal solid waste
treatment to biogas utilization. After achieving the initial goals, this program created new
research themes in each field of researches. Moreover, the members from the Chinese side
obtained a deeper understanding towards Japan's socio-cultural environment.

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

Through this joint research program, we achieved the publication of 15 English paper
and performed more than 30 academic presentations in the Japanese and international
conferences, transmitting the significant results from this research program to the world. In
addition, the groups on both sides educated14 specialists during the period of the program,
who were equipped with excellent qualifications as researchers. Furthermore, in the
construction of the demonstration plant, we achieved the active collaborative interaction
between industry and academia in Hangzhou. This program is believed to greatly contribute
to the creation of economic and environmental benefits and the achievement of SDGs in
China.
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1. Lingkan Ding, Jun Cheng, Dan Qiao, Liangchen Yue, Yu-You Li, Junhu Zhou, Kefa Cen,
Investigating hydrothermal pretreatment of food waste for two-stage fermentative hydrogen
and methane co-production, Bioresource Technology, 2017, 241, 491-499.

2. Jun Cheng, Liangchen Yue, Lingkan Ding, Yu-You Li, Qing Ye, Junhu Zhou, Kefa Cen,
Richen LIN, Improving fermentative hydrogen and methane production from an algal bloom
through hydrothermal/steam acid pretreatment, International Journal of Hydrogen Energy,
2019, 44(12), 2019, 5812-5820.
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Yu-You Li, Co-production of biohydrogen and biomethane from food waste and paper waste
via recirculated two-phase anaerobic digestion process: Bioenergy yields and metabolic
distribution, Bioresource Technology, 276, 2019, 325-334.
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1. Hongyu Jiang, Yu Qin, S.l. Gadow, Yu-You Li, The performance and Kinetics
characterization of the three metabolic reactions in the thermophilic hydrogen and acidic
fermentation of cassava, International Journal of Hydrogen Energy, 42, 2017, 2868-2877.

2. Benyi Xiao, Yu Qin, Wenzhe Zhang, Jing Wu, Hong Qiang, Junxin Liu, Yu-You Li,
Temperature-phased anaerobic digestion of food waste: A comparison with single-stage
digestions based on performance and energy balance, Bioresource Technology, 249, 2018,
826-834.

3. Lu Li, Yu Qin, Zhe Kong, Jing Wu, Kengo Kubota, Yu-You Li, Characterization of
microbial community and main functional groups of prokaryotes in thermophilic anaerobic
co-digestion of food waste and paper waste, Science of The Total Environment, 652, 2019,
709-717.
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1. Guangyin Zhen, Xueqin Lu, Hiroyuki Kato, Youcai Zhao, Yu-You Li, Overview of
pretreatment strategies for enhancing sewage sludge disintegration and subsequent
anaerobic digestion: Current advances, full scale application and future perspectives,
Renewable and Sustainable Energy Reviews, 69, 2017, 559-577.
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