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I want to thank JSWE, Organo Corporation, every specialist related with the 20th Symposium and the members
of the Environmental Risk Engineering Laboratory for giving me the best award. Getting the JSWE-ORGANO
Doctoral Research award has been one of my dream during my three-year’s doctor course. Not for chasing the award,
even for getting the chance of attending the Symposium is such an honor for me.

In both research and practice of water purification technology, superfine powdered activated carbon (SPAC) with
micron particle size has attracted attention for its higher adsorption capacity of contaminants as well as the higher
adsorptive uptake speed than large-sized activated carbon. My work clarified the merits and demerits of micro-milling
to produce SPAC and submicron SPAC (SSPAC, the smallest carbon particle produced by current pulverization
technology) in terms of 2-methylisoborneol (MIB) removal.

Merits are higher adsorption capacity as well as higher adsorption kinetics on SSPAC and SPAC than on their
parent PAC. Because of this merit, spent granular actived carbon (GAC) could be reused: SSPAC from 2-years old
GAC and SPAC from 1-year old GAC exhibited the same MIB removal performance as virgin powdered activated
carbon (PAC). Demerits are oxidation and aggregation, which were observed for virgin carbons. SPAC produced by
dry-milling showed the aggregation of particles and the increase of oxygen content indicating the decrease of
hydrophobicity. SSPAC was much smaller in particle size than SPAC but has a higher content of oxygen. Because of
these reasons, dry-milled SPAC and wet-milled SSPAC were not superior to wet-milled SPAC.

I am glad that my findings could fill up some research blank of the adsorption performance of actived carbon. I
got both physical and mental aid from Prof. Y.Matsui, Dr. T.Matsushita, Dr. N.Shirasaki and other team members
including H.Takaesu, Y.Nishimura, Y.Takagi and so on. Above all, without the joint help of Japanese Society and
Chinese Goverment, I can not get the precious chance for studying in Hokkaido University. I will not forget all the
help and will try my best to repay the world.
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It was a great honour to become a recipient of the prestigious JSWE-ORGANO Doctoral Research award by the
JSWE. My heartfelt appreciation goes to all the audiences and committee members for deciding me as a suitable
candidate for this great award.

My research was focused on the design and operational monitoring of multiple-barrier system for wastewater
reclamation and the improved removal of human enteric viruses causing epidemic gastroenteritis from wastewater by
specific interaction. Meta-analysis approach was used to calculate average log,, reductions achievable for different
viruses by different treatment unit processes. Furthermore, meta-analysis was extended to identify suitable
bacteriophage indicators which can be used to monitor human enteric virus removal by different treatment unit
processes. The specific interactions between human enteric viruses and wastewater solids was studied using human
norovirus/human rotavirus and Enterobacter cloacae SENG-6 possessing histo-blood group antigen-like substances
(HBGAs) as model microorganisms. Presence of HBGA-like substances which are specific receptors for norovirus
resulted in increased retention of norovirus by microfiltration.

None of these would be possible without the great supervisors, Associate Professor Daisuke Sano, Professor Satoshi
Okabe and Assistant Professor Masaaki Kitajima. I am grateful for their kind mentoring and great advices during the
study and my stay at Hokkaido University. All my laboratory colleagues and friends are greatly acknowledged for
their continuous support. I would like to take this opportunity to thank the Japanese government and people for
providing me the much-needed support through a MEXT scholarship. All my family members and teachers who have
been supporting me until now are fondly remembered at this occasion.
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Impact of Anodic Respiration on Membrane Fouling in
Electrode-assisted Membrane Bioreactor
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